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Foreword 


This edition of the Minerals Yearbook marks the centennial of the first 
annual publication of comprehensive mineral industry statistics by the 
Federal Government. The need for complete, reliable mineral statistics on a 
regular basis was recognized in 1880, when Clarence King, then Director of 
the United States Geological Survey, stated in his annual report: 

"As a whole it is true, and can never be refuted, that the Federal 
Government alone can successfully prosecute the noble work of investigating 
and making known the natural mineral wealth of the country, current modes 
of mining and metallurgy, and the industrial statistics of production." 

In response to this suggestion the Forty-seventh Congress, in an appro- 
priations act of August 7, 1882 (22 Stat. 329), placed collection of mineral 
statistics on an annual basis, stating in the act that .. not to exceed ten 
thousand dollars of the amount appropriated in this paragraph may be 
applied under the direction of the Secretary of the Interior to the procuring of 
statistics in relation to mines and mining other than gold and silver..." 

Data on minerals production for 1882, collected under this appropriation, 
along with census data for 1880 and such data as were available for 1881, were 
published in a report entitled Mineral Resources of the United States.” That 
volume began the annual series that has continued unbroken to the present. 

"Mineral Resources of the United States" was compiled and published by 
the Geological Survey from the initial volume through the volume covering 
1923. Beginning with the 1924 edition, compilation and publication of this 
report became the responsibility of the Bureau of Mines, then part of the 
Department of Commerce. The title "Mineral Resources of the United States" 
continued in use through the 1931 edition, when after a half century of 
publication, the title was changed to the current “Minerals Yearbook." 

The first “Minerals Yearbook" covered the period 1932-33 and had a 
statistical appendix. Before the edition was completed, however, the Bureau 
of Mines was transferred to the Department of the Interior; therefore, the 
statistical appendix bears the seal of the Department of the Interior, rather 
than that of the Commerce Department. 

Throughout a century of publication, the content, format, and length of 
these volumes have changed in response to user requirements and a changing 
industry. Initially a single volume of some 800 pages, the Yearbook became a 
two-part report "Metals" and '"Nonmetals" in 1907 and continued in that 
format through the 1931 edition. From the combined 1932-33 edition through 
that of 1951, it returned to single-volume format, although the editions of 
1932-33, 1934, and 1935 each had a statistical appendix. Beginning with the 
1952 edition, the multivolume format of commodity and geographic area 
coverage was instituted, continuing through this edition as follows: 

1952-62 - Volume I, Metals and Minerals | 

Volume II, Fuels 
Volume III, Area Reports 
1963-65 - Volume I, Metals and Minerals 
Volume II, Fuels 
Volume III, Area Reports, Domestic 
Volume IV, Area Reports, International 
1966-69 - Volume I—II, Metals, Minerals, and Fuels 
Volume III, Area Reports, Domestic 
Volume IV, Area Reports, International 


ili 


iv 


1970-16 - TP 


1977-81 - Volume I, Metals and Min 
Volume II, Area ! 
Volume III, p sigs, songs meer gr m 

Commodity coverage has also changed thoughout the period. Some 
minerals that were given substantial space in the early volumes no longer 
have separate chapters, and new mirieral commodities have been added. 
The 1882 edition contained 48 commodity or commodity group chapters 
whereas this edition contains 71. Data on the mineral fuels, included in the 
Yearbook from its onset, were deleted beginning with the 1977 edition, 
when responsibilities for those commodities were transferred to the new 
Department of Energy. 

As we move into the second century of publication, our philosophy 
remains to publish a viable document responsive to the needs of its varied 
user community. To this end we continue to invite constructive comments 
and suggestions from .our readers. 


Robert C. Horton, Director 
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Minerals in the World 
Economy 


By Charles L. Kimbell! and John Panulas? 


For the world mineral industry as a 
whole, the year 1981 was a period of contin- 
uation and, in some instances, an accelera- 
tion of negative trends extending back into 
1980. Most available statistical data re- 
flected stagnation or downturns in activity. 
Levels of production, trade, and consump- 
tion declined for a substantial number of 
leading mineral commodities, including, 
most notably, steel and petroleum. Invest- 
ment, if not lower than in 1980, was evident- 
ly increasing at a more modest rate. Prices 
for major mineral commodities were gener- 
ally lower, at least in terms of constant 
dollars, and in some cases even in terms of 
current dollars. Proepects of a major rever- 
sal of these patterns seemed dim. The min- 
eral industry, however, was far from alone 
in this general downturn; most other ele- 
ments of the national economies of the 
world's nations fared little better. General 
conditions of inflation, recession, and re- 
duced industrial product consumption were 
reflected in most other sectors of the total 
economy. 

International political events continued 
to influence mineral output and flow but 
had less influence on overall levels of activi- 
ties than on the geographic distribution of 
these activities. The Iran-Iraq war certainly 
played a role in reducing mineral industry 
activities in those nations, but the commodi- 
ty most affected, petroleum, was available 
from other sources in sufficient quantity 
that, in the face of reduced demand, a 
substantial surplus developed. 

In the lands of the eastern Mediterra- 
nean, continued internal and international 


disturbances certainly had an adverse effect 
on the mineral industries as well as on the 
general economics of Israel, Syria, Lebanon, 
and Jordan. However, the relatively small 
contribution of these nations to world min- 
eral supplies made the impact of these 
problems minimal on a global basis to the 
mineral industry. 

Similarly, the Soviet incursion into 
Afghanistan had little impact on world 
mineral supplies, but that nation's meager 
mineral output was adversely affected. Of 
considerably greater world significance 
were cutbacks in mineral industry activities 
in Poland as a result of continued worker 
dissatisfaction and governmental efforts at 
suppression. 

In Africa, problems continued between 
Angola and the Republic of South Africa in 
the Namibian area, and the resolution of 
the political status of Zimbabwe (formerly 
Southern Rhodesia) did not solve all the 
problems of that state. 

In the Western Hemisphere, continued 
guerrilla warfare in several Central Ameri- 
can Republics curtailed mineral industry 
activities there. 

Efforts continued through the United Na- 
tions to achieve international agreement on 
a Law of the Sea treaty, but there seemed 
little prospect of agreement by member 
nations. Moreover, the need for seabed 
mining, at least in the immediate future, 
seemed a questionable matter, viewing the 
developed but unused onshore capacity for 
the principal minerals available from sea- 
bed deposits—manganese, nickel, copper, 
and cobalt. 
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PRODUCTION 


The estimated value of world crude min- 
eral production in 1981 was $552,200 million 
in terms of 1978 dollars, an amount approx- 
imately equal to the 1980 value, reflecting a 
stagnation in growth during the year. The 
output value level for 1980 and 1981 was 


1The list of commodities included appe 
excluded from the 1978-81 figures, but the ove 
*Data for all 


data for 1979, 1980, and 1981 are extrapolated from the 
index of extractive industry j 


except 1979, 1980, and 1981 are as 
1978 


approximately 2.5% below the historical 
peak of $566,500 million achieved in 1979. 
The following table summarizes approx- 
imate data on the value of world mineral 


production for selected years: 
Billion constant 1978 dollars 
Value of 53! 
: Value of all 
pers bra crude mineral 
commodities* commodities? 
JSC n Sa 61.8 77.2 
FCC 88.5 101.7 
MERE TRO OA EROR 113.6 136.5 
J ͤ UMEN NEQUE 125.7 154.0 
J ĩͤ K 145.6 176.5 
FFC 234.0 281.6 
x E ̃ E M eee 418.9 539.7 
7 Ä 502.7 566.5 
FFF 489.9 552.2 
Ape 8 489.9 552.2 


in table 3 of this chapter; one commodity covered in 1950-68 (beryl) is 
rall impact of this omission is regarded as insignificant. 

rted in Annales des Mines, November-December 1980, p. 178; 
Annales des Mines 
production in the United Nations Monthly Bulletin of Statistics, August 


res on the basis of the United Nations 
1982, p. xiv. 


*Data extrapolated from values for 53 commodities to compensate for other mineral products. For details on the basis 


for this extrapolation, see accompanying text under Value 


The foregoing data, however, do not com- 
pletely portray the role of the mineral 
industry in the world economy, in that they 
represent only the value for crude mine 
output (raw materials from mines, quarries, 
and wells), rather than the considerably 
enhanced value that results from benefi- 
ciation, smelting, refining, and other equiv- 
alent downstream processing. If the value 
added through such processing were includ- 
ed, a 1981 figure on the order of $1,300,000 
million (1978 dollars) could be regarded as a 
conservative estimate of the value of output 
of mineral industry plants operating from 
primary materials only. An additional un- 
estimated increment should also be consid- 
ered for the value of those processed materi- 


World Mineral Production. 


als recovered from secondary sources— 
scrap and other reclaimed materials. 

It should be stressed that crude and 
processed mineral commodities constitute 
not only the overwhelmingly dominant 
share of the total raw material base for all 
manufacturing operations but also, in the 
form of fertilizers, a significant requirement 
for the agricultural sector and the only 
significant source of energy for all sectors of 
the economy of the world as a whole. 


PRODUCTION INDEX PATTERNS 


The following tabulation summarizes the 
growth in world mineral industry output as 
reflected by the United Nations indexes for 
extractive mineral industry components: 


MINERALS IN THE WORLD ECONOMY 


Q9 


Index numbers (1975= 100) 


Year oe Extrac- 
petroleum tive in- 
Coal and natural Metals dust. 
gas to 
Annual averages: 
1111 ye %ð y eh Se Bn 101.1 116.2 101.4 112.7 
//0õͤĩE m. Aa LUN DOO AO 8 106.2 122.0 103.8 118.3 
IJ0));rrõ ⅛ð A ⁰⁰ yt a aa 109.4 117.1 105.5 115.3 
1%%%%%%ͤv0 «r¾ ee mr IMMER 108.5 117.6 103.6 115.3 
Quarterly results 
lst quarter ---------------------------—- 108.9 123.8 106.8 120.0 
Ar 110.7 117.6 108.2 116.3 
3d quarter ~- ũ ͥ Ä] eua oe 106.8 115.9 102.1 113.6 
4th quarter- - - -- ----------------------—- 111.3 111.0 105.1 111.8 
ist quarter 112.6 118.5 102.0 116.8 
err, Sore eee 99.8 123.5 105.4 118.7 
3d quarter — oc oe et ee oe 108.7 118.7 103.1 115.9 
Ath quarter_ - - --- o oen 88 113.0 109.8 104.0 110.4 


Source: United Nations. Monthly Bulletin of Statistics. V. 36, No. 8, August 1982, p. xiv. 


The pattern of change in the index for the 
overall extractive industry across the quar- 
ters of 1981 is notable. The first quarter of 
1981 was significantly above the last quar- 
ter of 1980, and growth continued, on a 
more limited scale, into the second quarter, 
but thereafter, there was a substantial 
downturn. This overall trend was mirrored 
in the trends for petroleum and natural gas 
and that for metals, but in contrast, the 
pattern for coal was such that after a good 
first quarter, there was a sharp downturn in 
the second quarter and gradual improve- 
ment thereafter. 

Comparison of the world extractive indus- 
try indexes in the foregoing tabulation with 
indexes for the processing sectors of the 
mineral industry that are presented in the 
following tabulation reflects the same gen- 
eral pattern: A general upturn in the first 
half year followed by a substantial down- 
turn in the last half year but, in the case of 
the processed materials, fourth quarter in- 
dexes for both the chemicals and petroleum 
group and basic metals group were signifi- 
cantly below the first quarter levels: 


Index numbers (1975 = 100) 


Non- Chemicals, 
metallic Petroleum, Base 
mineral sar ou metals 
Annual averages: 
1978 ______.__- 117.4 5 115.2 
1919. et ee 121.9 131.8 120.3 
19800 122.5 130.8 117.3 
Qu 1981 coeur 121.3 1812 116.5 
arterly results: 
1980: á 
lst quarter 120.9 134.4 123.2 
2d quarter 126.5 132.8 121.2 
3d quarter 121.3 125.8 109.6 
we quarter 121.3 130.1 115.1 
ist quarter __ 117.6 133.4 119.5 
2d quarter 127.1 135.3 120.5 
3d quarter 121.9 128.3 118.1 
4th quarter 118.5 127.6 113.0 


Source: United Nations. Monthly Bulletin of Statistics. 
V. 36, No. 8, August 1982, p. xv. 


For details on differences in mineral in- 
dex growth patterns for various geographic 
areas, see the source publication for the 
foregoing tabulations. 
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QUANTITATIVE COMMODITY OUTPUT 


Total world production of 95 distinct min- 
eral commodities and/or specific forms of 
mineral commodities is given in table 1 for 
1977-81. Of these commodities, only 38 regis- 
tered gains in 1981 relative to their 1980 
level, and 56 recorded declines (1 commodi- 
ty registered no change). The overall results 
were much poorer than those for 1979-80, 
when 54 registered gains and 41 recorded 
declines. It is also noteworthy that of the 56 
commodities for which declines were noted 
between 1980 and 1981, 26 had also recorded 
declines between 1979 and 1980; in contrast, 
of the 38 commodities registering gains 
between 1980 and 1981, only 24 had done so 
between 1979 and 1980 as well. 

Of the 50 metallic commodities listed, 16 
were produced in greater quantities in 1981 
than in 1980; 34 showed production de- 
clines, including all stages of iron produc- 
tion (ore, pig iron, ferroalloys, and crude 
Steel) all stages of aluminum production 
(bauxite, alumina, primary aluminum in- 
got), and most forms of the other major 
nonferrous metals (copper, lead, nickel, and 
zinc). 

Among the 34 listed nonmetals, 16 show- 


Year 
Coal 
1916. — ocu m onus eo us 2,393 
ry MEC PERROS IPSNM ee ene ee 2,441 
i d A: EEEE E E te 888 2,476 
ü ³¹ D os Rege ML 2,614 
I a en A 2,654 


ed increases, 17 showed declines, and 1 was 
unchanged. Notable among those showing 
increases were cement, phosphate rock, ni- 
trogen (in ammonia), potash, barite, and 
fluorspar, while significant among commod- 
ities showing declines were sulfur, salt, 
diamond, and asbestos. 

Of the 11 fuel mineral commodities listed 
(excluding uranium, which is listed under 
metals), 6 showed increases between 1980 
and 1981, while 5 registered declines. The 
continued decline of crude oil and growth in 
coal and marketed natural gas were nota- 
ble. 

No viable means exist to sum up the 
overall performance of the nonfuel mineral 
industry except on a value basis, and for 
these commodities, exactitudes on value are 
not available for 1979-81. Among the fuel 
commodities, however, the overall pattern 
of output change can be demonstrated by 
United Nations data in which all fuels are 
reduced to a common energy equivalent 
basis. The following tabulation summa- 
rizes world energy commodity output for 
1976-80 on this basis; corresponding data for 
1981 were not available in time for inclu- 
sion here: 


Million metric tons of standard coal equivalent? 
Crude 


Hydro and 
petroleum, Natural eee, Total? 
gas liquids electricity 
4,309 1,639 231 8,573 
4,482 1,681 249 8,859 
4,526 1,758 214 9,034 
4,715 1,854 288 9,470 
4, 1,878 300 9,338 


! Virtually all figures are revised from those published in the 1980 edition of this chapter owing to revisions made by the 


source agency. 


*Detail may not add to totals shown because of independent rounding. 
Source: United Nations. Yearbook of World Energy Statistics. New York, 1982, p. 2. 


Table 1.—World production of major mineral commodities! 


Commodity 1977 1978 1979 1980 19815 
METALS 
Aluminum: 
Bauxite, gross weight? 
thousand metric tons 83,511 81,390 89,357 87,552 87,543 
Alumina, weight __________ do- 29,745 29, 736 31.444 33,249 32, 335 
Unalloyed ingot metall do- 13,779 14,135 14,570 15,421 15,071 
Antimony, mine output, metal content 
metric tons 67,676 62,289 64,758 65,070 59,190 
Arsenic, white??? do_ ___ 30,648 30,754 31,422 28,727 28,712 
Beryl concentrate, gross weight? * — _ _ do... 2,580 2,620 2,399 2,510 2, 
Bismu UNIONE ue aE ONE ee a I a do- 4,418 4,269 9,435 3,249 3,247 
Cadmium metal, smelter r d 18,288 17,446 18,883 18,130 17,721 
Chromite, gross weight* 
thousand metric tons 9,448 9,262 9,685 9,749 9,276 


See footnotes at end of table. 
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Table 1.—World production of major mineral commodities! —Continued 


Commodity 1977 1978 1979P 1980P 1981? 
METALS —Continued 
Cobalt: 
Mine output, metal content metric tons_ _ 23,450 21,008 29,749 30,607 31,252 
Metal, refined do ... 20,762 24,180 28,242 30,148 28,374 
Columbium-tantalum concentrates* 5 — do _ _ _ 21,606 23,588 35,193 36,773 38,536 
pper: 
Mine output, metal content 
thousand metric tons. _ 7,739 7,628 1,614 1.656 8,153 
Metal: 
Smelter: 
Primary do— 7,612 1,522 7,508 7,428 1,192 
Secondary __---------- do... 525 496 538 516 533 
Refined: 
Primary _____________ do- 1,515 7,592 7,614 7,638 7,900 
Secondar / do_ ___ 1,135 1,200 1,289 1,833 1,284 
Gold, mine output, metal content 
thousand troy ounces. . 38,906 38,983 38,769 39,141 40,785 
Iron and steel: 
Iron ore, gross weight 
VE thousand metric tons_ _ 841,102 847,278 904,272 895,872 860,781 
etal: 
Pig iron ________-_-__-_-_- do ... 487,538 508,396 530,161 510,322 501,220 
Ferroalloys -------------- do____ 13,467 14,095 16,017 15,794 14,992 
ix Steel, crude do____ 672,794 714,109 745,014 714,387 704,337 
d: 
Mine output, metal content |... do- 3,345 3,373 8,401 3,428 8,853 
Metal: 
Smelter: 
Primary do- 3,190 3,224 3,299 8,205 3,159 
Secondary ------------ do.... 1,950 1,961 2,071 1,929 1,822 
Refined: 
Primary do— 3,212 3,280 3,325 8,225 3,216 
Secondary _________-_~- do... 2,208 2,218 2,310 2,198 2,098 
Magnesium metal, smelter, primary? 
Mang E metric tons 251,236 288,240 307,400 317,146 297,663 
anese ore, gross weight 
thousand metric tons_ _ 22,870 22,586 26,225 26,390 23,578 
Mercury, mine output, metal content 
76-pound flasks. _ 190,736 181,434 174,735 208,925 206,604 
Molybdenum, mine output, metal content 
metric tons 95,122 100,113 103,968 109,654 109,038 
Monazite concentrate (source of rare-earth metals 
m png thorum) e c eri TAE do... 16,631 22,388 22,488 19,829 19,910 
ickel: 
Mine output, metal content 
thousand metric tons 828 656 679 745 700 
Metal, smelter --------------- do. ..- 714 603 642 730 691 
Platinum-group metals, mine output 
thousand troy ounces. . 6,511 6,440 6,486 6,836 6,823 
Selenium metal,smelter* 5 _____ metric tons. 1,384 1,421 1,620 1,869 1,340 
Silver, mine output, metal content 
thousand troy ounces. — 331,270 345,428 344,630 339,800 364,912 
Taurun metal, smelter* 5 — — metric tons 131 187 147 146 127 
Mine output, metal content 88 230,694 241,082 245,948 246,493 242,509 
Metal, smelter __________-___ _ do ... 228,451 244,108 249,167 250,099 242,097 
Titanium concentrates, gross weight: 
Ilmenite* ® |. thousand metric tons 3,314 3,515 3,556 8,645 8,609 
Rutile? “ o- 363 323 376 417 361 
Titaniferous slag. - ------------ do... 694 941 764 1,219 1,132 
Tungsten, mine output, metal content 
metric tons. . 41,069 46,603 48,665 51,736 49,147 
Uranium oxide, mine output, U3Os content“ 
do- 33,509 40,323 44,142 51,798 49,576 
Vanadium, mine output, metal content do- 30,595 32,129 35,968 36,810 37,769 
nc: 
Mine output, metal content 
thousand metric tons. _ 5,920 5,846 5,861 5,775 5,841 
Metal, smelter: 
Primary”. - -------------—- do— 5,589 5, 676 6,029 5,809 5,855 
Secondary) do... 223 208 240 248 285 
Zirconium concentrate do... 505 525 629 616 634 
NONMETALS 
Asbestos... do- 4,793 4,693 4, 885 4,887 4,126 
F ATA mee do____ 5,928 6,811 1,320 ; 
Boron minerals do... 2,132 f 2,757 2,804 2,950 
Br Lu ee ees te eri SE 88 61 403 345 345 
Cement, hydraulic o uL. 797,084 852,987 870,337 884,347 888,061 
ys: 
Bentoniteess do- 5,379 6,010 6,201 6,050 6,506 
Fuller's earth) do- 1.673 1.731 1.833 1,761 1,813 


See footnotes at end of table. 
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Table 1.—World production of major mineral commodities! —Continued 
Commodity 1977 1978 1979 1980 1981° 
NONMETALS —Continued 
Clays* —Continued 
Kaolin thousand metric tons_ _ 22,641 21,946 23,982 23,533 23,239 
Corundum, natura metric tons_ _ 14,695 17,217 26,366 29,121 29,434 
Diamond:* 
Gem thousand carats_ _ 9,281 9,461 10,220 10,281 10,097 
Industrial? _________________ do- 30, 378 30,162 29,180 31,826 29,024 
Total uiu et i do- 39,659 39,623 39,400 42,107 39,121 
Diatomite* ________ thousand metric tons 1,468 1,471 1,519 1,492 1,486 
Feldpar rr do 2.939 3, 3,186 3,157 3,124 
Fluorpaoau,n „„ do— 4,982 4,660 4,623 4,931 4,996 
Graphite?·s metric tona. _ 498,441 528,445 621,264 592,971 594,461 
um thousand metric tons 14,5 78,651 81,306 78,227 78,307 
I eh ee he ta metric tons_ .. 10,326 10,378 11,134 11,576 12,025 
Lime thousand metric tons 116.522 119,828 119,369 118,641 116,943 
Magnesit TN 9,960 10,232 10,761 11,330 11,531 
PESCE RCNH te ee eT eM Tr! do 340 363 357 332 350 
Nitrogen: N content of ammonia _ _ _ _ _ do- 66,118 65,883 69,762 11,322 71,466 
Perlta — ———.- ee eee do- 1,360 1,428 1,506 1,477 1,438 
Phosphate rock and guano cu 119,322 128,647 132,923 138,362 138,660 
Potash, marketable, K3O equivalent do- 25,252 26,113 25,677 27,673 27,357 
Pumice* §__ = = ee do 13,948 14,197 13,414 12,720 12,777 
cU] nh, es i a er le do... 161,576 171,423 173,513 168,635 166,027 
Sodium compounds, n.e.s.:* 
Sodium carbonate |... do 26,443 21,332 28,199 28,524 28,317 
Sodium sulf ate do- 4,125 4,292 4,426 4,455 4,454 
Strontium minerals ?. metric tons 95,312 92,620 97,391 85,783 84,971 
Sulfur, elemental basis: 
mental! _____ thousand metric tons 16,476 17,042 17,454 18,135 17,639 
From pyrite. .--------------- D 9,675 9, 9,987 10, 10,260 
Byproduct!?? ________________ do 26,232 26,844 21,304 28,203 21,110 
%%%; Lir uu do- 52, 383 53,687 54,145 56,635 55,669 
Talc, soapstone, pyrophyllite ee 6,094 6,396 6,847 6,738 6,615 
iculite* § /— metric tons. — 520,364 542,146 540,179 533,292 522,425 
MINERAL FUELS AND RELATED 
Carbon black* 5 _____ thousand metric tons 3,653 3,991 4,148 4,186 4,174 
Anthracite _______ - million metric tons 219 228 229 225 228 
Bituminouuns ~______ do____ 2,364 2,408 2,558 2,615 2,621 
Ligite- — ee ee c do 907 924 943 962 998 
i „a Total 11 E E et ee do. ___ 3,490 3,560 3,130 3,802 3,847 
Metallurgical- _ _ _ - thousand metric tons. 352877 355,858 369,848 38.199 362335 
Other o o cL S 88 do. ... 17,143 12,965 12,631 12,760 12,465 
Gas, natural, marketed ........ billion cubic fi " 49,687 51,484 54,724 55,295 56,631 
Natural gas liquids*_ million 42-gallon berrels. _ 1,074 1,086 1,143 1,115 1,219 
8 5 thousand metric tona. _ 202,635 203,553 202,640 203,854 204,079 
Petroleum: 
Crude million 42-gallon barrels_ _ 21,895 22,097 22,909 21,912 20,814 
Refine do- 22,221 22,015 23,157 22,380 21,380 


Estimated. Preliminary. 

Incorporates numerous revisions from the table corresponding to this table in previous editions of this chapter. 
1 uros generally conform to those published in appropriate commodity chapters of volume I of the Minerals Yearbook, 
ion. 

Includes bauxite equivalent of nepheline syenite and alunite produced in the U.S.S.R. (the only producer on record of 
such materials as a source of aluminum). 

*Excludes data for the United States (withheld to avoid disclosing company proprietary data). 

“Excludes data for China (no adequate basis for estimation available). 

5Excludes data for the U.S.S.R. (no adequate basis for estimation available). 

“Includes all metal clearly identified as primary as well as all metal that cannot be subdivided clearly between primary 
and secondary (see footnote 7). - 

Includes only that metal that is clearly identified as secondary. Some countries do not distinguish between prima 
and secondary, and for some of these, no basis is available for estimating the breakdown of total production. For suc 
countries, the total has been included under primary (see footnote 6). 

5S Excludes data for the United States (withheld to avoid disclosing company proprietary data), which in previous years 
accounted for approximately 5096 of the world total. 

*[ncludes leucoxene. 

10Data are for years ending June 30 of that stated. 

**Comprises sulfur produced by the Frasch process plus sulfur mined in the elemental state from ores. 


5 of coke other than metallurgical by China and the U.S. S. R. is included with metallurgical coke 
production. 
14Of which fuel peat, as follows, in thousand metric tons (balance for agricultural use): 1977—66,377; 1978—67,140; 
1979—65,785; 1980— 866,958; and 1981— 67,196. 
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VALUE OF WORLD MINERAL PRODUCTION 


The value of world crude mineral output 
in 1981 was estimated at $552.2 billion 
constant 1978 dollars as shown in a forego- 
ing tabulation. Details on the methodology 
employed to prepare this estimate are sum- 
marized in the 1980 edition of this chapter, 
to which the reader is referred. 


GEOGRAPHIC DISTRIBUTION OF WORLD 
MINERAL OUTPUT VALUE 


Available information is inadequate to 
extrapolate to 1980 the 1978 data on geo- 
graphic distribution of world crude mineral 
output published in Annales des Mines in 
the November-December 1980 edition of 
that publication. A summary of the 1978 
distribution, together with comparable fig- 


ures for 1973 and 1950 and additional tex- 
tual comments on regional distribution of 
these values, was included in the 1980 
edition of this chapter, and the reader is 
referred to this publication as well as to the 
original source for further detail. 


COMMODITY DISTRIBUTION OF WORLD 
MINERAL OUTPUT VALUE 


As in the case of geographic distribution 
of world crude mineral output value, the 
inadequacy of data precludes any reliable 
extrapolation of the various commodities’ 
shares of the totals shown in the preceding 
edition of this chapter and in the source 
publication, Annales des Mines. The reader 
should refer to these publications for the 
data for 1978 and prior years. 


TRADE 


In 1980, the aggregate value of total world 
trade in mineral commodities reached an 
estimated $793,900 million (current dollars), 
a 36.3% increase in the previous high set in 
1979. Comparable data for 1981 were not 
available in time for inclusion in 
this chapter, but available partial figures 
clearly suggested a continued increase, 
at least in terms of current dollars, de- 
spite some declines in volume of materials 


Year 


Table 2, which serves as the basis for the 
estimates of total mineral commodity trade 
that appear in the foregoing tabulation, 
provides reported data on the value of trade 
in major mineral commodity groups and 
total commodity trade for 1976-80. Table 3 
shows the percentage share of major miner- 
al commodity groups in the aggregate for 
these commodities for 1976-80, and table 4 
provides individual growth (or decline) rates 


Estimated value 


shipped. This current dollar value increase, 
of course, would be in large measure due to 
continued inflation, at or near the double- 
digit level, in a number of countries, but 
would also be the result of advancing prices, 
in terms of constant dollars, for some goods. 
The following tabulation summarizes the 
growth pattern in mineral commodity trade 
value for 1976-80, as well as the share of 
that trade in total commodity trade: 


Mineral 


i Change from commodities’ 
of all mineral : 
iti previous year re of all 
Malerei (percent) commodities 
traded (percent) 

5 +13.1 35.7 

387,400 r+9.7 134.4 
1407, 300 14 5.1 131.4 
582, 600 43.0 735.6 


for each of the major mineral commodity 
groups as well as for total commodity trade 
for the same 5 years. 

Major mineral commodity trade by region 
(such as tables 8-10 in the 1976 edition of 
this chapter depicted) may be obtained for 
more recent years directly from the United 
Nations Monthly Bulletin of Statistics for 
May 1982. 
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CONSUMPTION 


NONFUEL MINERAL COMMODITIES 


As in 1980, virtually worldwide cutbacks 
in general industrial production were re- 
flected in consumption data for metallic 
commodities in 1981. The following tabu- 


lation, which provides summary data on 
estimated world use of seven prominent 
nonferrous metals for recent years, illus- 
trates this downturn: 


Thousand metric tons 


Commodit 
uu 1977 1978 1979 1980  1981P 
5 primary eine eee ek 14,511 "1 5,325 115,973 715,352 14,685 
e a r ED EE ees 17 18 17 16 
Copper, refined] T9.056 79,520 9,826 9,351 9,478 
Lead, refined“ 15, 404 75,461 55,571 5,296 5,184 
Nicken!!! „ 642 697 r774 1717 654 
Tin, refined 231 231 232 224 €218 
Zinc, slab? |. 15,818 76,147 76,328 6,125 5,945 
Estimated. Preliminary. Revised. 


Primary and secondary combined. 
2Nickel content of refined nickel, ferronickel, and nickel oxide. 


Source: World Bureau of Metal Statistics. World Metal Statistics. V. 34, No. 9, London, Aug. 20, 1982, pp. 12, 33, 38, 73, 


81, 97, and 101. 


The seven commodities listed registered 
an unweighted average consumption de- 
cline of 3.6% between 1980 and 1981; the 
corresponding weighted average figure was 
2.4%. These may be compared with a 4.7% 
decline on an unweighted average basis and 
4.2% on a weighted average basis between 
1979 and 1980. Refined copper was the only 
commodity in the group for which 1981 
consumption was higher than that for 1980, 
and even in that case, the 1981 level re- 
mained substantially below that of 1979. 

Regarding ferrous metals, less current 
and complete data are available; neverthe- 
less, a further downturn in 1981 was clearly 
evident. A downturn in iron ore consump- 
tion of 4% to 5% seemed likely, compared 
with a 2% downturn in 1980. An iron and 
steel scrap consumption decline of about 
1.5% was indicated for 1981 compared with 


a drop of over 6% in 1980. Manganese ore 
consumption also almost assuredly declined 
in 1981 but could not be quantified on the 
basis of available information. 

Considering major nonmetallic commodi- 
ties, the 4% growth in world cement output 
and a 1% growth in gypsum production 
seemed to be evidence that construction 
material consumption did not edge down- 
ward on a worldwide basis, but in the 
United States at least, the decline in hous- 
ing starts was reflected in declining con- 
sumption of such materials, a downturn 
apparently compensated for elsewhere. The 
fertilizer-materials area was a relative 
bright spot in the mineral commodity sales 
scene; each of the three fertilizer types 
registered consumption increases between 
1980 and 1981, as shown in the following 
tabulation: 


Crop (ending June 30 
Commodity of year stated) 
19797 19807 1981 
Nitrogenous- - - - - - --—------—----—--—-—--—-———-—-——— million metric tons N 53.5 57.4 60.6 
Phospbale- ꝗ⁵ ) ³ ẽ⸗ ] ð ay Ende 8 million metric tons PaOs - 29.7 31.1 31.4 
J7CCVCCôöCÄ»èb;ͤ mne ue cd million metric tons K3O equivalent 24.4 24.0 24.1 
"Revised. 


Sources: Nitrogen data: British Sulphur Co 


Jd Ltd. Nitrogen, No. 135, January-February 1982, London, I 44; phosphate 
ve aaa data: British Sulphur Corp. Ltd. Phosphorus and Potassium, No. 117, January-February 198 


2, London, pp. 
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Available information on world sulfur 
consumption in 1981 suggests a very slight 
downturn (under 1%), to a total level of 
about 55.98 million tons. 


MINERAL FUEL COMMODITIES 


Comprehensive information on world en- 


ergy consumption are not available for 
1981; the following tabulation summarizes 
consumption by primary energy sources for 
1976-80: 


Million metric tons of standard coal equivalent 


Year Solid Liquid Natural Hydro ang Total 
fuels fuels gas electricity 
1976 enaa ³˙⁰¹mmA E 12, 398 13,602 11,640 231 17,872 
1•öÜÄ%̃ ⁵¼— . ced de LE 2, 448 3,716 1.663 248 8,076 
1üÜ ³ĩo¹ . 2,490 3,800 1,754 274 8,318 
JJ EOSDEM RED ard 12.637 13,867 11,842 288 18,634 
Jh. K tm rues 2,669 3,709 1,871 299 8,548 
TRevised. 


Source: United Nations Yearbook of World Energy Statistics. New York, 1982, p. 3. 


The most salient fact demonstrated is the 
decline in the share of the total accounted 
for by liquid fuels between 1979 (44.8%) and 
1980 (43.8%). All other energy types—solid 


fuels, natural gas, and hydro and/or nucle- 
ar electricity—showed quantitative gains, 
and each accounted for a larger share of the 
1980 total than in 19779. 


INVESTMENT 


Comprehensive world mineral industry 
investment data do not exist, but available 
figures generally point to a reduced rate of 
investment on the whole. Data published by 
the U.S. Department of Commerce relating 
to U.S. foreign investment in 1981 showed a 
substantial reduction in the rate of in- 
crease. 

Available information on steel industry 
investment by Organization for Economic 
Cooperation and Development nations (ta- 
ble 5) shows an upturn between 1979 and 
1980 (the latest published figures available), 
but it is not believed that this was matched 
in 1981. 

Regarding market economy country pe- 
troleum industry investment, 1981 data are 
not yet available; information on capital 
expenditures and exploration expenditures 
for 1976-80 are given, distributed by major 
world regions, in table 6, and table 7 pro- 
vides a distribution of the market economy 
country capital expenditure total by various 
activity phases of the industry. Table 8 
provides some data on U.S. direct foreign 
investment in mineral industry activities, 
divided between (1) mining, smelting, and 
refining and (2) petroleum for 1979-81. For 
region-by-region detail such as has been 
furnished in previous editions of this chap- 
ter, the reader is referred to the source 
publication for this table. 


Other scattered data on mineral industry 
investment follow, on a country-by-country 
basis, for selected nations. These figures 
generally represent domestic investment in 
domestic mineral industry activities for 
each nation discussed. That is, they exclude 
investment by these nations in mineral 
industry activities outside of the country 
being covered, as well as foreign investment 
in the mineral industry of the country, but 
could include domestic investment based on 
capital borrowed internationally. 

In 1981, mineral industry investment in 
Canada reportedly totaled $924.5 million. 
Of the sum, the following amounts were 
expended on projects in various mineral 
commodity areas: $268.5 million for lead 
and zinc, $254 million for copper, $145 
million for molybdenum, $130 million for 
uranium, $77 million for asbestos, $35 mil- 
lion for silver, and $15 million for gold. The 
bulk of those expenditures, which consti- 
tuted 6.996 of total investment in the Cana- 
dian economy, were directed primarily to 
mineral recovery as well as to mineral 
processing. The investments were made at a 
time when the Canadian Government set 
forth a comprehensive mineral report that 
stresses the importance of investment as a 
means by which the Canadian mineral in- 
dustry could enhance its international 
competitiveness and by which anticipated 


10 


strong demand growth could be met. Addi- 
tionally, the Canadian Government indicat- 
ed that it would encourage mineral indus- 
try investment by maintaining stability in 
taxation and by negotiating the settlement 
of native land claims. More broadly, the 
Canadian Government marked mineral re- 
source development and, in turn, invest- 
ment as one of several priorities in Canadi- 
an economic development over the next 
decade. 

Information on the Republic of South 
Africa's mineral industry investment for 
1981 indicated a total level equivalent to 
$683 million, including $530 million for gold 
production facilities, $36 million for phos- 
phate projects, and $17 million for expan- 
sion and improvement of manganese-refin- 
ing plants. 

In Brazil, total mineral industry invest- 
ment dropped from a reported $660 million 
in 1980 to $379.5 million in 1981. Of the 1981 
total, $149.5 million was spent on phosphate 
extraction facilities, $130 million on soda 
ash projects, and $100 million primarily on 
construction of aluminum smelting facili- 
ties. The 1981 investment decline was com- 
mensurate with the overall patterns of zero 
economic growth in Brazil resulting, in 
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part, from Government austerity measures. 

In an investment environment dampened 
by high interest rates, a volatile industrial 
relations atmosphere, environmental is- 
sues, and aboriginal land rights controver- 
sies, Australia saw mineral industry capital 
outlays of $348 million. Of this total, $250 
million was directed toward uranium proj- 
ects, and $98 million was expended for 
development and expansion of existing alu- 
minum smelting facilities. The investments 
in aluminum projects are part of a drive to 
increase aluminum productive capacity to 
the extent that Australia could account for 
5% to 10% of world aluminum production 
in 1985, compared with approximately 296 
in 1981. 

Investments of $352.5 million were made 
in raw copper and gold facilities in the 
Philippines. 

Finally, aggregate mineral industry in- 
vestment data available for other nations 
indicate the following: China-$150 million, 
Cameroon-$130 million, Burma-$124 mil- 
lion, Bahrain-$120 million, the Federal Re- 
public of Germany-$85 million, the United 
Kingdom-$74 million, Iraq-$70 million, 
Yugoslavia-$40 million, and Israel-$15 mil- 
lion. 


TRANSPORTATION 


MARINE TRANSPORT 


Tankers, bulk carriers, and freighters are 
the three classes of vessels engaged in 
transporting mineral commodities. The 
number, gross tonnage, and deadweight ton- 
nage of these vessels, as well as similar data 
for other vessels of the world's merchant 
fleet, as reported by the U.S. Maritime 
Administration for 1975-80, are given in 
table 9. 

It should be noted that vessels in each of 
the three categories are not devoted wholly 
to mineral commodity transport. Tankers, 
although largely engaged in moving crude 
oil and refinery products, also transport 
liquid chemicals, wine, molasses, and whale 
oil. Bulk carriers move agricultural prod- 
ucts as well as crude minerals and mineral 
fertilizers, while freighters, because of their 
great variety, can be devoted wholly to 
hauling mineral products or wholly to mov- 
ing nonmineral goods, as well as carrying 
mixed mineral and nonmineral cargoes. 

Table 10 gives information on total load- 
ings and unloadings of vessels, divided be- 
tween tanker-type cargo and dry cargo, for 


the years 1976-80. Although it is recognized 
that these figures on loadings and unload- 
ings include goods other than minerals, 
they nevertheless serve as a reasonable 
measure of mineral commodity shipments, 
because the preponderance of total weight 
of all goods moved is accounted for by 
minerals. Some measure of the significance 
of mineral commodity movement to total 
commodity movement is apparent in data 
for the world's two major canals, the Pana- 
ma and the Suez, and it should be noted 
that figures for these waterways are skewed 
in favor of nonmineral commodities by both 
waterways' inability to handle large super- 
tankers and bulk cargo vessels engaged in 
ore trade. Although exact recent figures are 
not available, it appears likely that miner- 
als and mineral products account for three- 
quarters or more of total cargo carried in 
any single year on a weight basis. 

Tables 11 and 12 provide a geographic 
breakdown of loadings and unloadings of 
dry cargo and tanker cargo, respectively, for 
1978-80 on a tonnage basis. Again recogniz- 
ing that both tables include mineral and 
nonmineral goods, but also recognizing the 
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dominance of mineral materials from the 
viewpoint of tonnage, these tables give some 
idea of the relative importance of various 
world areas as origins and destinations for 
mineral materials. 

Although physical characteristics of 
vessels—size, draft, age, crew requirements, 
type of propulsion system, etc.—as well as 
fuel costs have an undeniable influence on 
shipping industry performance, problems of 
the changes in the quantity and type of 
material being moved also significantly af- 
fect the shipping sector of the world econo- 
my. Therefore, before detailing changes in 
composition of the merchant fleet that 
serves the mineral industry, some observa- 
tions on major mineral cargoes seem in 
order. First in importance because of the 
volume of material moved was oil; there 
was a decline of 13% in seaborne oil trade 
from the 1980 level of 1,665 million tons to a 
level of 1,445 million tons in 1981, both 
figures include crude oil and refin- 
ery products. Total haulage in 1981 was 
13,325,000 million ton kilometers, 12% be- 
low the 1980 level. The drop, which marked 
a continuation of the slump in seaborne oil 
movement that began in 1980, was a result 
of the general recession conditions, efforts 
to conserve energy, and substitution of oth- 
er sources of energy for oil. 

Another mineral commodity with consid- 
erable significance to seaborne transport 
was phosphate rock. Preliminary 1981 sta- 
tistics indicate that total seaborne trade of 
phosphate rock was about 41 million tons, a 
decline of 16% from the 1980 level. Contrib- 
uting to this reduction were somewhat re- 
duced demand by some importing countries 
resulting from higher fertilizer prices, as 
well as general economic sluggishness. For 
exporting nations, Algeria excepted, these 
and other conditions led to declining inter- 
national sales and, in turn, reduced haulage 
of phosphate rock on dry bulk carriers over 
40,000 deadweight tons. Only Morocco and 
the United States posted significant ship- 
ments on such vessels but these nations 
together accounted for over 60% of the total 
seaborne phosphate rock shipments. 

Bauxite and alumina also were among 
the mineral commodities accounting for 
substantial seaborne trade; preliminary sta- 
tistics indicate total shipments of these 
materials in 1981 approached 46 million 
tons, of which 24% was alumina. Of the 


total Australian exports accounted for 
nearly one-third, West African shipments 
for about one-fourth, Caribbean ship- 
ments for another one-fourth, and Guyana- 
Suriname-Brazil shipments for about one- 
sixth. 

Iron ore shipments fell from 310 million 
tons in 1980 to 303 million tons in 1981. 
Despite this drop, iron ore easily retained 
its position as the largest single dry bulk 
commodity in world seaborne trade, ac- 
counting for 15% of the total quantity of 
dry cargo moved. Australia, Brazil, Canada, 
India, Liberia, the Republic of South Africa, 
and Sweden again accounted for about 80% 
of total seaborne iron ore exports. Notewor- 
thy was the fact that Brazil and other Latin 
American nations increased their iron ore 
exports, sending a particularly high num- 
ber of shipments to Japan. Largely as a 
result of this, the average haul length for 
iron ore increased from 8,288 kilometers in 
1980 to 8,409 kilometers in 1981. About 6596 
of total seaborne iron ore shipments were 
transported in dry bulk carriers of over 
100,000 deadweight tons, serving the long- 
haul trades from Australia, South America, 
and the Republic of South Africa, to Europe 
and Japan. Less than 20% of the total 
moved in vessels below 40,000 deadweight 
tons. 

Commensurate with an increase in de- 
mand for coal, the level of coal shipments 
rose from 172 million tons in 1980 to 196 
million tons (117 million metric tons of 
metallurgical coal and 79 million tons of 
steam coal) in 1981. Of the 1981 total moved, 
the United States, Australia, the Republic 
of South Africa, Canada, and Poland ex- 
ported 38.7%, 27%, 12.7%, 6.7%, and 4%, 
respectively. Exports from the United 
States rose by 2.6% over that of 1980, 
reflecting an increase in steam coal ship- 
ments of 13 million tons. Relative to 1980, 
Australia also registered a rise in coal 
exports on the order of 4.7% as a result of 
an increase of 2 million tons in steam coal 
exports. On the other hand, the Republic of 
South Africa experienced a 1.1% decline in 
coal exports as steam coal movements did 
not increase. Combined, the United States, 
Australia, and the Republic of South Africa 
accounted for 85% of the total steam coal 
trade. Poland’s coal exports fell 6.6% large- 
ly because steam coal availability from that 
country dropped sharply. In terms of metal- 
lurgical coal, the United States exported 
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4196 of the total while Australia exported 
37%. 

On the import side, Japan ranked first 
among the world’s coal importers, it took an 
amount of coal 15% greater in 1981 than in 
1980. Responsible for this growth was the 
increase in the import level of steam coal, 
from 6 million tons in 1980 to 13 million 
tons in 1981. As a result of this, Japan’s 
intake accounted for 40% of the world’s 
coal imports. Second to Japan was France, 
which imported 30 million metric tons (in- 
cluding steam and metallurgical coal) of 
which 32% came from the United States 
and 26% from the Republic of South Africa. 
Italy, Belgium, and the Federal Republic of 
Germany were the other primary import- 
ers. Also importing coal were the U.S.S.R., 
the Republic of Korea, Taiwan, and Brazil. 

The aforementioned increases and de- 
creases in the amount of coal exported by 
various nations coupled with destination 
points impacted significantly on haul 
length, which increased from 8,127 kilome- 
ters in 1980 to 8,449 kilometers in 1981. 
Characteristic of this increase is the fact 
that more vessels, particularly those over 
100,000 deadweight tons, were used largely 
in short-haul European movements, trans- 
porting between 25% and 30% of same. 

Bulk Carriers.—In 1980, the world's bulk 
carrier fleet increased by 84 vessels, com- 
pared with a 68-vessel increase in 1979. The 
1980 growth represented a 1.9% gain on the 
basis of number of vessels. There was a very 
small increase in the average gross tonnage 
and deadweight tonnage of such vessels for 
a second year. In 1980, the average bulk 
carrier grossed 22,286 tons and had a dead- 


MiB o ema os 
United Kingdom 
Singapore 
Germany, Federal Republic of 
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weight tonnage of 38,622, compared with 
1979 figures of 22,346 and 38,676, respective- 
ly. The following tabulation shows the dis- 
tribution of the world's bulk carrier fleet by 


country of registry for 1979: 
z Number cab 
üntty : (thousand 

vessels tons) 
Liberia 853 41,520 

Greece -------------- 943 : 
Japan 511 22, 057 
United Kingdom 216 11.086 
Panama 406 11.016 
Norway; -------- 151 0,424 
IE) 144 6,851 
Inda eaan 102 4,346 
Chii. 2-9 a 95 3,238 
5 F 15 a 

ingapore ------------ ; 
Brasil. D a I 49 2,914 
Germany, Federal Republic of 47 2,162 
VVA 11 2315 

pain. o eee ; 
Poland -------------- 81 2,023 
Sweden 30 1,150 
Other. — Lm 805 24,416 
iel! aain 4.798 185,811 


Freighters.—In 1980, the world's freight- 
er fleet decreased by 87 vessels, a 0.6% 
decrease. In terms of total gross tonnage 
and deadweight tonnage, there were 1.15% 
and 0.6% increases, respectively, over the 
1979 levels. The average freighter in 1980 
had a gross weight of 6,367 tons (6,256 tons 
in 1979) and a deadweight tonnage of 8,514 
tons (8,409 tons in 1979), and a modest 
increase when the number of vessels involv- 
ed is considered. The following tabula- 
tion shows the distribution of the world’s 
freighter fleet by country of registry for 
1979: 


Deadweight 
Rios od | tonn age. 
ousan 
vessels na) 
1,515 14,765 
1,701 13,301 
1,847 11,235 
471 6,885 
717 6,503 
522 5,876 
495 5,004 
450 4,820 
431 3,912 
359 3,651 
230 2,826 
350 2,444 
194 2,011 
344 1,914 
4,616 36,105 
14,242 121,252 


MINERALS IN THE WORLD ECONOMY 


Tankers.—In 1980, the world's tanker 
fleet was 99 vessels greater than that of 
1979. The average vessel's gross tonnage 
declined from 34,816 tons in 1979 to 34,308 
tons in 1980, and deadweight tonnage simi- 
larly declined, from 65,757 tons in 1979 to 
64,626 tons in 1980. 

Accounting for the  inconsequential 
growth in the world's tanker fleet in 1980 
was the small but continued reduction in 
demand for oil. 

The following tabulation distributes the 
world's tanker fleet by country of registry 
for 1979: 


Deadweight 

Country obe quunt 

vessels tone) 

Liberia 889 105,980 
Japan 526 33,408 
United Kingdom 378 26, 323 
Norwayyyh,. „„ 248 26,072 
JC ERES 415 24,518 
United States 308 16,152 
rante oou oet conit 117 14,782 
Panama ............- 204 13,468 
Italy. 7 230 8,687 
pain aL RAT ee ee 117 8,354 
SSR- ee A oa 467 7,248 
Germany, Federal Republic of 64 5,441 
Denmark FFC 69 5,228 
Netherlands 63 4,194 
Singapore 98 4.696 
weden 67 3,746 
Other . K re 1.009 37,432 
/ 5,359 346, 329 


Considering the world's tanker fleet as 
a whole, there have been some modest 
changes in the share of the total accounted 
for by vessels of different size groups over 
the 5 years 1977-81, as shown in the follow- 
ing tabulation, based on data published on 
page 24 in the British Petroleum Co. Ltd. 
annual publication, BP Statistical Review of 
the World Oil Industry, 1981: 


Size group Percent of total 
(deadweight tons) 1971 1919 1981 
10000-25000 | 4.8 4.3 4.3 
25. 000. 45, 000 FF 8.0 1.4 8.1 
5,000-65,000 umi SE A eut 5.5 4.7 5.2 
65,000-125,000__________ 16.3 15.6 17.3 
125,000-205,000 1 9.7 10.2 9.7 
205,000. 285,000 42.8 43.4 41.0 
285,000 and over 12.9 14.4 14.4 
OCEAN FREIGHT RATES 


In 1980, dry cargo rates increased while 
tanker rates fell. In 1981, tanker rates 
continued to fall. Among the reasons for 
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this were reductions in oil consumption 
resulting from energy conservation and the 
use of fuels other than oil, cutbacks in 
Organization of Petroleum Exporting Coun- 
tries oil production, and in turn, cutbacks in 
oil shipments. 

Unlike 1980, however, dry cargo rates 
also dropped. At least three factors were 
responsible for this. First, there was a large 
fleet expansion, especially in combination 
carriers. During 1981, up to 80% of those 
vessels served the dry cargo markets. Sec- 
ond, overall economic growth was slow. 
Demand for steel, bauxite and alumina, and 
phosphate rock was relatively lower than in 
1980, resulting in reduced demand for dry 
bulk carriers. Third, many port congestion 
problems were at least partly resolved as, 
for example, at Hampton Roads where bot- 
tlenecks were severe. The U.S. coal mine 
Strike helped to alleviate the situation as 
coal cargoes were withheld. Moreover, by 
strike’s end a system of preallocation and/ 
or  preregistration was implemented that 
diminished delays considerably. Port con- 
gestion was also reduced at the Panama 
Canal and elsewhere similar systems were 
used. As a result, numerous ports around 
the world were more able to handle ship- 
ping loads. 

Specific indices for 1981 ocean freight 
rates may be found in the March, June, and 
September 1982 issues of the United Na- 
tions Monthly Bulletin of Statistics. 


PANAMA AND SUEZ CANALS 


Summary data on activity at the Panama 
Canal for the year ending September 30, 
1981, are not yet available, and activity for 
the previous fiscal year was summarized in 
the previous edition of this chapter. Readers 
desiring such information for the more 
recent year are referred to the annual 
report of the Panama Canal Co., when it 
becomes available. 

At the Suez Canal, a total of 20,795 
vessels transited the canal in 1980, an 
increase of 432 vessels, relative to 1979 
transits (up 2.1%). The tonnage passing 
through the waterway increased from 
266,171,000 tons to 281,305,000 tons. Of the 
total number of vessel transits, tankers 
accounted for 2,921, a figure 8.3% above 
that of 1979. The net tonnage credited to 
tankers increased from 86,278,000 tons in 
1979 to 88,870,000 tons in 1980. The follow- 
ing tabulation indicates the distribution of 
tankers by number, direction, net tonnage, 
and status (loaded or in ballast): 
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Direction 


Southbound: 


r . 


, e Re ERLS Ee 
La 


Freighters ranked next after tankers in 
terms of number of transits and net ton- 
nage, with bulk carriers following in third 


Vessel class 


In terms of goods transported in a south- 
bound direction on the Suez, 89,729,000 tons 
was shipped in 1980, an increase over the 
1979 figure of 81,919,000 tons. Of the total, 
oil and oil products totaled 13,994,000 tons, 
a 56% increase over the 1979 figure of 
8,970,000 tons. This increase was due pri- 
marily to a tripling in the crude oil quanti- 
ties shipped. In 1980, 571,000 tons of metal 
and ores were carried southbound through 
the Suez, a 37.7% drop from the 1979 level 
of 916,000 tons. Southbound coal shipments 
transiting the Suez amounted to 194,000 
tons in 1980, as compared with 192,000 tons 
in 1979. 

With regard to northbound movement of 
commodities through the Suez, 86,547,000 
tons were carried in 1980, a 9.9% increase 


Net tonnage 
Number (thousan 

metric tons) 
1979 1980 1979 1980 
JJC PETER 1,026 922 55,913 51,996 
misce A e rds ec 518 717 6,867 10,215 
JJ 1,544 1,639 62,780 62,211 
7 304 4 3,886 5,447 
J TC BONN 850 854 19,612 21,212 
CHER ĩᷣͤ EN M EE NIS 1,154 1,282 23,498 26,659 


rank. The following tabulation summarizes 
transits by these vessel classes: 


Net tonn 

Number (thousan 
metric tons) 
1979 1980 1979 1980 
J oe wince ioe 1,678 1,548 8,422 8,538 
FCC 8,884 8,637 60,958 61,336 
ff ANC NERO 10,562 10,185 69,380 69,874 
pp USES 343 410 5,613 1,645 
. 2.050 2.241 30,717 34,348 
ee ees E oe aed 2,393 2,711 36,390 41,993 


over the 1979 figure. Of the total north- 
bound 1980 commodity volume, crude oil 
and oil products accounted for 28,474,000 
tons or 32.9%. This constitutes a 4.4% 
increase over the 1979 figure. Northbound 
metals and ores moved on the Suez increas- 
ed from 9,906,000 tons in 1979 to 11,989,000 
tons in 1980. Finally, whereas 2,201,000 tons 
of northbound coal and coke transited the 
Suez in 1979, 2,676,000 tons did so in 1980. 


PIPELINES 


Limitations of time and space preclude 
comprehensive assessment of international 
pipeline activities. Major projects in individ- 
ual countries are treated in the various 
country chapters. 


PRICES 


Comprehensive data on world prices for 
crude minerals and mineral products are 
not available; tables 13, 14, and 15 summa- 
rize major nonferrous metal prices in the 
United States, the United Kingdom, and 


Canada, respectively, for 1978-81 inclusive, 
with monthly data provided for 1981. A 
brief review of the 1981 average prices on 
each of the three markets, comparing them 
with 1980 average prices, shows that of the 
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metals shown, only aluminum on the U.S. 
market and zinc in all three areas averaged 
a higher price in 1981 than in 1980. Other 
1981 average prices were below those of 
1980. There was no clearly discernable pat- 
tern across the spectrum of nonferrous 
metals during the year; each metal in each 
market area fluctuated with seeming in- 
dependence, which can be better demon- 
Strated by examining the actual figures in 
the tables rather than by elaborate textual 
description. 

As in 1980, there is no detailed presenta- 
tion here of world gold prices; these remain- 
ed subject to considerable variation both 
across the year within any single market 


15 


and across the various markets for any 
given time period. However, it is worthy of 
note that the speculative price levels attain- 
ed in early 1980 were not approached in the 
daily 1981 fluctuations. 

Regarding oil prices, final published re- 
turns such as were cited in last year's 
edition of this chapter were not available in 
time for inclusion here, but it was clear that 
the oversupply of crude oil on a worldwide 
basis mitigated against any significant in- 
creases in sale prices for that commodity. 
Readers seeking details should refer to the 
Department of Energy's 1981 International 
Energy Annual, which should be available 
by the time this chapter is published. 


STATISTICAL SUMMARY OF WORLD PRODUCTION AND TRADE OF MAJOR 
MINERAL COMMODITIES 


The final 24 tables of this chapter, tables 
16-39, extend the statistical series on pro- 
duction that was started in the 1963 edition 
of the International Area Reports volume of 
the Minerals Yearbook and was subsequent- 
ly updated and expanded in the 1965 and 
1967-80 editions. They are primarily a sup- 
plement to other statistical data within this 
chapter but also serve as a summary of 
international production data for major 
mineral commodities covered in greater 
detail, on a commodity basis, in volume I of 
the 1980 Minerals Yearbook and on a coun- 
try basis in volume III. 

In this edition, the data presented in 
these tables, in most instances, correspond 
with the data in the individual commodity 
world production tables appearing in vol- 
ume I and may differ somewhat from a total 
that might be obtained by adding figures 
presented for any single commodity in each 
of the country chapters of volume III. This 
apparent disparity results from problems of 
scheduling compilation of tables in the nu- 
merous commodity and country tables in 
the two volumes. In an effort to provide the 


user with the most up-to-date information 
possible, data received after completion of 
worldwide commodity production tables 
have been included in many of the individu- 
al country production tables. Limitations of 
time, however, have prevented the incorpo- 
ration of these revisions in the abbreviated 
versions of the world commodity tables 
included here. Thus, a more precise figure 
for total world production of any commodity 
could be obtained by adding figures pre- 
sented in the individual country chapters. 
For summary purposes, however, it is felt 
that tables 16-39 of this chapter are suffi- 
ciently correct without the inclusion of 
these generally minor revisions. 

The series of data on world trade in major 
mineral commodities that has appeared in 
most previous editions of this chapter (ta- 
bles 57-69 in the 1976 edition) could not be 
included owing to scheduling problems. It is 
hoped that these tables will be resumed in 
the 1982 edition. 


ooo foreign mineral specialist, Division of Foreign 
ta. 
2Foreign mineral specialist, Division of Foreign Data. 
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Table 2.— Value of world export trade in major mineral commodities! 
(Million U.S. dollars) 


Commodity group 1976" 1977" 1978" 1979" 1980 
Metals: 

All ores, concentrates, 

scrap __________ 15,692 15,669 16,478 23,466 29,390 

Iron and steel! 44,720 46,703 57,117 70, 628 75,949 

Nonferrous metals 21,546 24,235 21,129 37,182 52,513 

Subto tall 81,958 86,607 101,324 131,276 157,912 

Nonmetals, crude only 6,219 : : 9,654 11,815 

Mineral fuels ________ 199,592 222,116 222,833 333,876 477,349 

Nell! 281,829 315,732 331,952 474,806 647,046 

All commodities |... _ _ _ _ 989,261 1,124,883 1,298,411 1,638,302 1,993,312 

TRevised 


Data presented are for selected major commodity groups of the Standard International Trade Classification Revised 
(SITC-R) and as such exclude some mineral commodities classified in that data array together with other (nonmineral) 
commodities. SITC-R categories included are as follows: All ores, concentrates, and scrap—SITC Div. 28; iron and steel— 
SITC Div. 67; nonferrous metals—SITC Div. 68; nonmetals (crude only)—SITC Div. 27; and mineral fuels—SITC Div. 3. 
Major items not included are the metals, metalloids, and metal oxides of SITC Group 513; mineral tar and other coal-, 
petroleum-, and gas-derived crude chemicals of SITC Div. 52; manufactured fertilizers of SITC Div. 56; and nonmetallic 
mineral manufactures of SITC Groups 661, 662, 663, and 667. Data include special category exports, ships’ stores and 
bunkers, and other exports of minor importance, and exclude the intertrade of the centrally planned economy countries 
of Asia and trade between the Federal Republic of Germany and the German Democratic Republic. 


Source: United Nations. Monthly Bulletin of Statistics. V. 35, No. 5, May 1981, pp. xxxiv-lvi. 


Table 3.—Distribution of value of world export trade in major mineral commodity 


groups, by commodity group! 
(Percent) 
Commodity group 1976 1977 1978 1979 1980 

All ores, concentrates, 
scrap ß 5.5 5.0 5.0 5.0 4.6 
Iron and steel . 15.5 14.8 17.2 14.9 11.7 
Nonferrous metals 7.5 7.7 8.4 7.8 8.1 
el! 28.5 27.5 130.6 27.7 24.4 
Nonmetals, crude only 2.2 2.2 2.3 2.0 1.8 
Mineral fuels 69.3 13.3 "67.1 70.3 75.8 


"Revised. 
1For detailed definition of groups, see footnote 1, table 2. 


Table 4.—Growth of value of world export trade in major mineral commodity groups! 
(Percent change from that of previous year) 


Commodity group 1976 19777 19787 1979 1980 
Metals: 

All ores, concentrates, 

FFC 179.2 -0.1 -5.2 +42.4 +25.2 

Iron and steel! 12.2 4-44 +22.3 +23.7 41.5 

Nonferrous metals _ _ _ +15.3 +12.5 +14.4 +34.1 +41.4 

metals |. +4.0 ＋ 5.7 +17.0 +29.6 +20.3 

Nonmetals, crude only +.8 +11.6 +11.2 + 23.8 + 22.4 

Mineral fuels |... 418.7 +11.3 +.3 +49.8 + 43.0 

All major mineral 
commodity groups +13.7 +9.7 +5.1 +43.0 +36.3 
All commodities _ _ _ _ -—-- +13.5 +13.7 +15.4 +26.2 +21.7 


"Revised. 
1For detailed definition of groups, see footnote 1, table 2. 
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Table 5.—Annual investment expenditure in the steel industry for selected countries 
(Million dollars unless otherwise specified) 


Country or country group 1976 1977 1978 1979 1980 
EEC! _____________ 3,293 2,360 2,022 "2,098 2,375 
EFTA? ____________ 816 416 364 509 799 
Other countries: 

Australia 164 140 132 122 220 
Canada __________ 392 416 309 F319 487 
Japan 3,443 3,824 4,338 72.916 2,865 
New Zealand- ----_-- NA NA NA 6 NA 
pn? 420 476 309 294 237 
Turkey 271 304 387 N NA 
United States 3,255 2,850 2,595 3,367 3,400 
Total® _________ 12,054 10,846 10,456 9,631 10,888 


"Revised. NA Not available. 

1Source reports that values for European Economic Community (EEC) countries are in terms of “million units of 
account." For the Federal Republic of Germany (included in EEC in this tabulation), the source indicates that for 1976, 
823.1 million "units of account" was equivalent to $885.3 million (no conversion rate given for other countries for 1976 
and no conversion rate given for any country for 1977-80, and no further explanation is offered). 

ropean Free Trade Association (EFTA) figures exclude data for Switzerland. 

Figures have been totaled as if EEC data were in U.S. dollars, in keeping with totals appearing in a graph in source 

publication (see footnote 1). 


Sources: Organization for Economic Cooperation and Development. The Iron and Steel Industry in 1977. Paris, 1979, p. 
25; The Iron and Steel Industry in 1978. Paris, 1980, p. 25; The Iron and Steel Industry for 1979. Paris, 1981, p. 22; and The 
lron and Steel Industry for 1980. Paris, p. 25. i 


Table 6.—Market economy country petroleum industry capital and exploration 
expenditures, by geographical area 


(Million dollars) 
Area and type of expenditure 1976 1977 1978 1979 1980 
United States 
ö%;*ẽ ⅛ĩ⅛ĩ2Ä et SS 22,085 22,400 24,475 32,200 42,900 
Exploration 1.375 1,645 1,975 2,600 3,850 
. se ae 23,460 24,045 26,450 84,800 46,150 
Other Western Hemisphere: 
Capital. —— e 8 6,615 8,705 11,400 13,625 16,525 
Exploration ——“ 385 650 760 1,200 1,675 
www.. er 1,000 9,355 12,160 14,825 18,200: 
Western Europe: 
Capitals —— eue tte A 8,950 10,875 12,475 14,075 18,625 
Exploration. ____________________- 325 450 475 550 750 
Total ccsa aa rs 9,275 11,325 12,950 14,625 19,875 
Africa: 
J11üůĩ§ĩ7. 2,425 3,550 4,650 4,800 5,275 
Exploration 175 300 375 
Totál- pa po eer et ete 2,600 3,850 5,025 5,150 5,775 
Near East: 
JéöÜôê ¼ . m 8 4.675 7, 800 7,650 8,425 11.525 
Exploration 5 125 1 
S —— A ete 4,750 1,925 7,800 8,600 11,725 
Far East: 
Capital) scsi 2G nde mim teret 3,575 5,050 5,375 6,600 1,815 
Exploration. ____~_________________ 200 225 300 450 650 
177;»⁵%⁵m 88 3,775 5,215 5,675 7,050 8,525 
Foreign flag tankers__________________ _ 8,400 3,200 2,350 1,900 2,800 
World: 
Capital (including foreign flag tankers) ) _ _ - 56,725 61,580 68,375 81,625 105,525 
Exploration 2,535 3,395 4,035 5,325 7,625 
Grand total ___________________ 59,260 64,975 12,410 86,950 113,150 


Source: Chase Manhattan Bank, Energy Economics Div. 1980 Capital Investments of the World Petroleum Industry. 
New York, December 1980, Schedule 4. 
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Table 7.—Market economy country petroleum industry capital expenditures, 


by industry sector 
(Million dollars) 
Sector 1976 1971 1978 1979 1980 
Production: 

ees oil and natural 
P ; 28,680 33,675 44,500 61,300 
Netural gasoline plants 1,915 3,780 A 4,565 5,575 
Pipelines 1,515 6,660 5,780 5,775 6,475 
Marine 8, 675 3,700 950 2,250 3,400 
Refiner ies 6,910 8,290 10,675 11,775 13,475 
ing 2,180 2,670 8,240 3,750 5,050 
Chemical plants 4,500 375 6,650 7,235 300 
1717 NEN 1,110 1,425 1,875 1,775 1,950 
Total_________ 56,725 61,580 68,375 81,625 105,525 


Source: Chase Manhattan Bank, anergy Economics Div. 1980 Capital Investments of the World Petroleum Industry. 
New York, December 1980, Schedule 4 


Table 8.—Salient statistics on U.S. foreign investment in mineral industry activities 


(Million dollars) 
1979 1980 1981 
Direct foreign investment: 
Mining, smelting, refining . - - - - - - -----------—— 5,941 16,755 7,404 
Petroleum 38,744 147,595 52.107 
ME me - ried aaa eee 232 405 130 
smelting, refining. ggg 
Ea coe = e 5 535 5,414 4,633 4,033 
uity and intercom account flows: 
ini „ smel iting refining J e E IP EH -156 41 394 
Petrol uů kk 3,120 -2,596 -1,939 
Income: 
Mining, smelting, refining- - - - - -- - -------------- 1,148 r1,321 813 
F n neun n eee as 13,413 713,185 13,168 
TRevised. 


Sources: U.S. Department of Commerce. U.S. Direct Investment Abroad in 1981, in Survey of Current Business, August 
1982, pp. 1125 for 1980 and 1981 figures; computer printouts furnished by Department of Commerce for 1979 figures. 


Table 9.— World merchant fleet distribution, by type! 


1975 1976 1977 1978 1979 1980 
Number of vessels: 
Tankérs o oos a eee 5,311 5,383 5,933 5,233 5,260 5,959 
Bulk carriers 4,272 4,570 4,932 4,651 4,714 4,798 
Freighter ““ 12,575 12,923 13,176 14,141 14,329 14,242 
OI" are . E 714 710 655 487 495 468 
Pf; QA A a 22,872 23,586 24,096 24,512 24,798 24,867 
Gross tonnage 
Tankers. s thousand metric tons... 163,731 179,116 185,405 182,367 183,130 183,858 
Bulk carriers 0 —— 194 95,451 103,741 104,291 105,341 106, 927 
Freighter “ do- 75,284 11,939 81,414 87,100 89,643 90,674 
//; ]r⅛²6“w v8 do... . 833 ; ; 4,551 4,535 4,252 
MOU TE: do 333,042 358,203 375,828 378,909 382,649 385,711 
Deadweight tonnage 
E a ie o ke eee ee do 302,217 335,600 349,976 344,780 345,880 346,329 
Bulk carriers do 150,080 163,298 178,633 180,436 182,319 185,311 
Freighter ““ do 101,248 104,639 109,857 117,953 120,494 121.252 
Other do— 3.027 2.962 2.753 2.319 2.209 2,017 
TA c mn eie ri e do... $556,572 606,499 641,219 645,488 650,902 654,909 


refrigerated freighters. 
Excludes refrigerated freighters. 


Source: U.S. Department of Commerce, Maritime Administration. Merchant Fleets of the World. Annual issues 
covering 1975 through 1977, and unpublished data supplied by the same agency for 1978-80. 
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Table 10.— World shipping loadings and unloadings 


(Million metric tons) 


Source: United Nations. Monthly Bulletin of Statistics. V. 36, No. 6, June 1982, p. xxxi. 


Area 


Market economy countries: 
Developed: 
Australia and New Zealand _ 
Canada 


Japan _____________- 
United States 


Other Africa 
Oth 


Centrally planned economy 
ee 


1 


e 


1976 1977 1978" 1979* 1980 
11,843 11,891 1.956 2,044 1,851 
1523 11,577 1,666 1,785 1,881 
"3,366 3,468 3,622 3,829 3,782 
1,834 1,906 1,942 2,082 1,845 
1,518 1,536 1,632 1,782 1,877 
73.852 3,442 3,574 3,814 3,722 

Table 11.—World shipping of dry cargo, by geographical area 
(Million metric tons) 
Loadings Unloadings 
1978 1979 1980 1978" 1979 1980 

178 "172 197 20 r21 18 
112 130 () 44 49 () 
81 83 84 297 7332 361 
52 "64 69 7 17 10 
1 772 7323 363 167 1168 143 
1362 372 378 576 1641 674 
15 5 1141 1 r4 160 
11,062 71,149 1,232 1,118 71,217 1,266 
T4] 143 38 11 111 18 
117 15 16 11 13 12 
1161 1175 191 60 166 72 
1167 1172 175 161 "187 195 
114 117 15 73 "73 16 
r 29 130 30 48 46 46 
158 162 59 35 36 40 
8 r9 8 2 r2 4 
1495 T523 532 396 1484 468 
149 154 51 38 44 48 
160 r60 66 80 "86 100 
F109 7113 117 118 7130 148 


"Revised. 
1Canada apparently included with "Other" in source publication. 


Source: United Nations. Monthly Bulletin of Statistics. V. 36, No. 6, June 1982, pp. xxxi-xxxv. 
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Table 12.—World shipping of tanker cargo, by geographical area 
(Million metric tons) 
Loadings Unloadings 
19787 19797 1980 1978 1979 1980 
Market economy countries: 
Developed: 
Australia and New Zealand _ 3 2 3 16 118 18 
Canada _____________ 4 4 (4) 17 18 (3) 
Japaen m nA e 1261 1276 252 
South Africa, Republic of md 1 "m r7 17 10 
United States 2 3 3 r379 r385 308 
Western Europe 128 165 156 r576 1641 674 
Other (3) 2 15 r173 1161 169 
Total. uale 137 177 167 11,429 71,506 1,331 
Developing: 
Caribbean ----------- 148 149 136 r189 7188 164 
Venezuela __________- 99 95 m e xA 
Other Latin America _ — 33 42 56 67 16 
Far East |. ~~ 207 210 202 128 144 150 
Near East... 907 916 780 119 rg 17 
Northern Africa 202 208 187 748 48 52 
Other Africa _______ ~~~ 103 129 105 118 118 17 
AÜ‚ f 0B ie (* UR 1 15 11 66 
Total 1,699 1,749 1,564 1474 1483 466 
Centrally planned economy 
countries: 
/!!! -. ER 102 97 99 16 77 8 
G 5 sas 18 21 11 133 135 40 
Nel 120 118 210 139 142 48 
"Revised. 
Canada apparently included with Other in source production. 
ised to zero. 
Source: United Nations. Monthly Bulletin of Statistics. V. 35, No. 3, March 1981, pp. xxix-xxxiii. 
Table 13.—Nonferrous metal prices in the United States 
(Average cents per pound unless otherwise specified) 
Year and month Aluminum! Copper? Lead“ Zinc Tin* Silver* 
1916 oen eus cet. 53.015 65.510 33.653 30.971 586.674 540.089 
A919. o soto eL: 59.395 92.334 52.642 31.296 113.253 1,109.379 
1980. —— 5 eec 69.566 7101.416 42.456 31.428 113.431 2,063.150 
1981: 
January ____________ 76.000 87.475 33.793 41.187 659.700 1,475.200 
Februar 76.000 84.671 30.422 41.250 700 1.302.400 
lh. 5. ce 16.000 85.982 35.056 41.304 621.100 1,233.800 
Apr uunc 76.000 86.633 37.519 43.562 617.600 1,143.700 
1 LE. 76.000 84.398 36.413 45.195 589.400 1,084.800 
June - —— oe 16.000 83.826 37.973 46.117 576.500 1,000.100 
July o os o eee 16.000 83.012 40.985 46.241 614.300 863.100 
August _____________ 16.000 85.987 43.890 41.469 612.100 892.500 
September . ---------- 76.000 83.322 40.323 48.715 679.000 1,003.600 
FFP 76.000 80.912 37.049 45.871 690.800 925.100 
November 76.000 79.816 33.875 46.148 710.900 854.700 
De 76.000 78.893 81.071 42.589 793.500 843.200 
Average 76.000 83.744 36.531 44.555 655.400 1.051. 900 


"Revised. 
1Unalloyed ingot, 99.5%, delivered United States. 


*Electrolytic copper, domestic refineries, on Atlantic seaboard. 
*Refined lead, nationwide. 
“Prime Western slab, f.o.b. East St. Louis. 
5Straits tin, New York. 
*Cents per troy ounce, 999 fine, New York. 


Source: American Bureau of Metal Statistics, Inc. 
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Table 14.—Nonferrous metal prices in the United Kingdom! 
(Average U.S. cents per pound unless otherwise specified) 


Year and month Aluminum? Copper? Lead* Zinc* Tin* Silver? 
IJ AA 60.060 61.826 29.803 26.870 583.912 541.883 
CC ³˙ A 72.724 90.113 54.520 33.588 702.678 1,110.965 
hh ee es es 80.753 99.297 41.213 34.482 763.087 '2,087.200 
1981: 

Januar 64.849 84.766 31.948 35.217 650.100 1.473.600 
February __________-- 65.882 81.703 31.236 33.105 618.400 1,308.100 
CCC 65.524 82.492 33.063 34.328 618.400 1.232.400 
April V 62.028 82.615 34.382 37.312 1.150.800 
PENNE us P TN 58.786 79.028 31.584 38.500 574.500 1,086.100 
June_______________ 55.843 71.111 32.302 38.062 511.700 999.500 
dul usc ie T 53.255 76.290 35.548 39.210 605 859.300 
A ' ASEPE 55.862 81.066 37.343 43.276 657.000 889 700 
September 53.022 77.583 34.609 42.567 677.500 1. 004. 400 
PPC 51.656 75.580 32.467 40.414 685.500 924.500 
November 49.082 74.906 30.183 39.744 718.300 
December! 51.226 75.084 30.555 38.314 723.600 846.700 
Average 57.274 79.488 33.296 38.932 650.000 1.052.400 


1London Metal Exchange average settlement prices. 
2Unalloyed ingot, 99.5%. 

3Electrolytic copper. 

“Refined lead. 

5Slab. 

Straits tin. 

"Cents per troy ounce, 999 fine. 


Source: American Bureau of Metal Statistics, Inc. 


Table 15.—Nonferrous metal prices in Canada 
(Average U.S. cents per pound unless otherwise specified) 


Year and month Copper! Lead? Zinc? Silver* 
IUIS e ceu hu dua ³ð UR AFER imet S ef 66.376 32.213 29.966 540.555 
IJk!õ˖;võ ⁵⁵ LL eS 92.884 51.133 36.888 1, 108.600 
I9NU Tac cL Lo a e krts y Ate 100.596 42.174 37.453 72,063.700 
1981 
OD ANU BY so ß ee cee ee 87.358 35.529 40.727 1,475.100 
FFCJ)öö§éẽ :::: é... ee ee ce el 84.844 30.832 40.469 1. 302.800 
I] ͥ ⁰ m a 8 86.169 35.711 40.995 1.233.800 
JJJJöĩÄͤ ca ⁰ym ⁰⁰⁰ym et 86.930 37.469 42.823 1, 143.900 
77 TTT 84.772 37.469 5.296 1. 085.400 
.... ⁵ðV i eU E Ier Ee m 83.606 37.979 45.678 1,000.500 
J A 5·¾d ]⁰oͤʃp§. ĩ˙.⁰ Am a nn pleat ee 82.510 41.150 45.431 864.300 
MO a area toca ay 5mm CIEN 85.977 43.998 48.476 895.000 
Septemde rr 83.716 41.955 49.549 1.008. 900 
)))/h/hbbö;öĩv ĩv? r NE Rr 81.673 31.431 46.140 925.500 
November cw cl comae 88 80. 35.017 46.750 856.100 
FC ⁰ ˙AA%% % ett, i 88 79.488 31.664 45.003 846.800 
/// A ³ mA AAA eee e ni 83.973 37.183 44.778 1.052.800 


T 


sElectrolyti wirebar, f.o.b. delivered Canadian points. Canadian domestic producer delivered price for cathode in 1980. 


SCommencing with September 1980, Cominco changed its base grade to High Grade instead of Prime Western and from 
then, Prime Western carried a 0.50 cent premium over High Grade. Data furnished here for 1978 through den bl 1980 
are prices for Prime Western grade; those included in the 1980 average for September 1980 through Decem r 1980, 
inclusive, are for special high grade, while those for all of 1981 are regular high grade. 

*U.S. cents per troy ounce, average price of Cominco, Ltd. 


Source: American Bureau of Metal Statistics, Inc. 
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Table 16.—Leading world producers of bauxite’ 


(Gross weight, thousand metric tons) 

Country 1971 1978 1979 1980P 19819 
Australian 26,086 24,293 27,583 27,178 25,541 
Guinea __________________________ 10,841 10,456 13,700 10,330 212,100 
lll 8 711,390 711,739 11,618 12,054 11,664 
U.S.S.R. ? L hk he te eS 6,180 6,180 6,180 6,180 6,180 
Bral one ] : 1.120 1,160 ; 1,892 : 
Suriname _______________________-~ 4,805 5,188 5,010 4,696 3,128 

PEGB- 2 ee ] K x LL LEE 12,885 12,663 2,812 3,286 3,300 
Vugosla via 2,044 2,565 3,012 3,138 23 249 
Hungary- n ß e er erts 2,949 2,899 2,976 2,950 32 914 
ôͤßÜb6 ] Ü˙Ü.wmAA ͤ K ͤ csse sce 1,519 1,663 1,934 1,740 2,100 
G ee he eee 2,059 1,978 1,970 1,892 21,871 

y UON DENEN 8 2,131 2,425 2,312 2,411 1,680 
United States 2,013 1,669 1,821 1,559 21,510 
ChiDü e AR Ac Es 1,500 1,500 1,500 1,500 1,500 
% ors nz eere den 778,122 776,378 84,816 ^ 80,866 82,631 
hhh;öé0wʃ˙ eue ie donec rg 389 75,012 4,541 6,686 4,906 
Grand total? _____________________ 783,511 781,390 89,357 87,552 87,543 
*Estimated. Preliminary. Revised. 
iTable includes data available as of June 23, 1982. 


Reported figure. 
*Includes bauxite equivalent of nepheline syenite concentrates and alunite ore (produced in the U.S.S.R. only). 


Table 17.—Leading world producers of aluminum! 


(Thousand metric tons) 

Country 1971 1978 1979 1980 1981P 
United States 4,118 4,358 4,557 4,654 4,489 
USSR 2e ⅛ĩð ß... tg ds ee 1,640 1,670 1,750 1,760 1,790 
MERO K eg a a 973 1,049 1,074 1,123 
JJ E Eu EL ee MU sn 1,188 1,058 71,010 1,09 770 
3 Federal Republic of. ___________- 142 140 7741 731 128 
Norway 222 A ² A eMe 622 639 660 651 636 
Franoe i ꝛoAdd ꝛ . 888 F399 391 395 432 435 
SOOM eh 211 212 259 386 396 
AUSTRIE ono enu ee 248 263 1270 303 379 
ãüö(ͥĩ ð V CEDERE r350 360 360 360 360 
United Kingdom _____________________ 350 347 359 375 339 
| a ENE N AA E E EA th ee OE ee 260 210 269 291 214 
Venezuela. p 44 76 T228 327 272 
Netherlands 241 261 1258 262 262 
1;ͤ% ³˙Ü wümꝛ x ee 167 186 238 260 257 
CEDE EE PUDE TS 209 213 217 241 251 
| CST a n es re yy 88 T179 1214 211 185 213 
% ³˙i¹0¹Aͥ¹·i ⁰r wm uer 711,941 712,307 712,642 13,383 12,974 
OUT — n o ffͥ nr. ⁰ eise mee 71, 838 11,828 11,928 2,044 2,097 
Grand totaaldittz̃ᷣU !!! 713,719 714,135 714,510 15,427 15,071 


*Estimated. Preli "Revised. 
iTable includes data available through May 21, 1982. 
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Table 18.—Leading world producers of chromite’ 
(Gross weight, thousand metric tons) 


Country 1977 1978 1979 1980° 1981° 
South Africa, Republic of _ 3,059 3,144 3,297 3,414 32 867 
U.S. S. R. 2,180 2,300 2,300 2,450 2,400 
Albania ___________ 880 990 1,015 1,077 1,140 
ZimbabWeeeeeee 677 478 542 552 
Philippines 1538 1540 556 496 445 
Finland 1402 1407 435 341 413 
Brazilili ....-- 310 1269 340 287 408 
Turkey 508 375 450 400 400 
ndia _____________ r353 266 309 319 336 
Ill! rg 907 18,769 9,244 9,336 8,935 
Other 1541 1493 441 413 1 
Grand total 19,448 19.262 9, 685 9,749 9,276 


*Estimated. Preliminary. Revised. 
iTable includes data available through June 9, 1982. 


3Reported figure. 
Table 19.—Leading world producers of mine copper! 
(Cu content of ore, thousand metric tons) 
Country 1977 1978 1979 1980P 1981* 
United States 1.364 71, 368 1.444 1.181 1.538 
CCC 1.056 1.036 1.061 1.068 1,080 
U.S. S. R. | | .... 830 865 885 900 950 
Canada? ___________ 759 659 636 716 3718 
Zambia! 656 643 588 596 588 
Zaire!nhnkl.l. 482 424 400 459 497 
Peruun?!·ltb 1338 366 391 367 2328 
Poland 289 321 325 346 315 
Philippines 273 263 298 305 
Australia 222 222 238 232 2223 
South Africa, Republic of 208 7206 191 201 209 
China: (3.3 n 195 200 200 200 200 
Papua New Guinea 182 199 2171 147 165 
Total 2. un 716,854 76,772 6,828 6,718 7,100 
Other ------------- 885 1856 846 938 1,053 
Grand total 17,739 71,628 1,614 7,656 8,153 
*Estimated. Preliminary. Revised. 
iTable includes data available through June 23, 1982. 
3Recoverable. 
Reported figure. 
Table 20.—Leading world producers of gold! 
(Thousand troy ounces) 
Country 1977 1978 1979 1980P 1981* 
South Africa, Republic of _ 22,502 22,649 22,617 21,669 291,121 
C 7, 850 8,000 8,160 8,800 8,425 
Canada ____________ 1,734 1,735 1,644 1,627 21,513 
United Stats 1,100 999 964 970 31,378 
TTT EE 301 319 1.300 1.200 
Philippines 559 587 535 590 670 
Papua New Guinea 740 151 630 452 2540 
Australia 1624 648 597 544 530 
Dominican Republic _ _ _ _ 343 343 353 370 413 
Zimbabwe e 402 399 388 368 3371 
Ghana 481 402 362 853 830 
Total 736,615 36,814 86,569 36,543 36,491 
Ohe 12, 291 12,169 2.200 2,598 4.294 
Grand total. 798,906 798,983 38,769 39,141 40,785 


*Estimated. Preliminary. Revised 
Table includes data available through J une 2, 1982. 
3Reported figure. 
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Table 21.—Leading world aded ecg ucers of iron ore, iron ore concentrates, 
ron 


ore agglomerates’ 
(Thousand metric tons) 
Country 1977 1978 1979 1980” 1981* 
U.S.S.R k. 241,851 1246, 252 241.739 244,714 2242, 000 
Brazil... .-..-- 82,001 84,985 96,112 114,732 99,980 
Australia 95,923 83,134 91,717 95,542 000 
United States 156,645 82,892 87,092 70,730 274,348 
China? oe es 50,000 70,000 15,000 75,000 70,000 
Canada ........-..- 57, 637 41,751 59,888 48,754 350,644 
India 42,598 887 535 40,670 41.120 
South Africa, Republic of 726,480 24,206 31,565 26,313 328,318 
Sweden 124, 888 21.486 26,168 21,184 23,225 
Franſdſe 36,630 133,453 31.627 28,980 21,600 
Liberia 11,660 17,989 18,345 18,187 19,704 
Venezuela ........-- 13,683 13,515 15,260 16,102 215,531 
Mauritania 9,794 6,934 9,373 8,725 28 881 
Spann 78,328 8.580 8.826 9,227 8 
Mexico ........---- 15,381 15,333 6,061 7,631 28 020 
Korea, North! 6,900 7,100 7,400 8,000 8,000 
Os isd ad Pa ne 656 16,802 7,118 8.269 8,000 
Tota] ........--- ™784,005 793,249 852,826 848,760 813,936 
Other 157,097 154,029 51.446 41,112 46,845 
Grand total 1841, 102 1847, 278 904,272 895,872 860,781 
*Estimated. imi "Revised. 
Table includes data available through June 30, 1982. 
*Reported figure. 
Table 22.—Leading world producers of crude steel? 
(Thousand metric tons) 
Country 1971 1978 1979 1980P 1981* 
USS Reso ete ete a 146,678 151, 435 149,099 147.940 2148, 960 
United States 113,700 124,312 123,687 101,455 2108,782 
õöĩö;—0Ü0wd K 102, 405 102,105 111,748 111,395 2101,695 
Germany, Federal Republic o. $8,985 41,253 46,040 43,838 241,613 
iuc tede ean M K ĩ 23,140 31,780 34,430 31,120 236,290 
TCR NEN OMNCM MEA AMENS 28,334 283 250 26,501 224,561 
— MGR 88 22,094 22,841 23,360 23,115 321,264 
Poland. —.— jk eos 17,841 19,251 19,218 19,485 15,700 
United Kingdom... 2... -- 720,410 20,311 21,438 11,277 215,596 
M. cvs eL LE 15,064 15,294 14,817 15,225 15,240 
CONOR sooo si es a 13,631 714,899 16,078 15,887 214,806 
Bran] a a ce ee, E 11,164 12,107 13,893 15,318 18,218 
LÍ RM — 11,457 11,779 12,909 18,175 13,000 
Spain os ee 88 11,102 711,269 12,304 12,586 12,882 
Belgium ~- ------------------------ 11,256 12,601 13,442 12,320 212,283 
India —— —— +--+ 9,918 9,987 9,996 9,420 210,780 
South Africa, Republic o.. 1,916 : 8,868 9,068 38,943 
ne Aci RN HI oy ß 7,313 é 8,125 7,584 ,990 
TOM o onc cc 88 1607, 468 1640, 998 663,702 632, 709 623,143 
ee ee E S 165, 326 173,111 81.312 81.678 81.194 
Grand total“!lll -- "672,794 7714, 109 745,014 714.387 704,331 
* Estimated. 


PPreliminary. "Revised. 
1Steel ingots and castings. Table includes data available through June 2, 1982. 
*Reported figure. 
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or 


Table 23.—Leading world producers of mine lead? 


(Pb content of ore, thousand metric tons) 


Country 1977 1978 1979 1980 1981° 

United States 538 1530 526 550 3446 
U.S. S. R 405 410 410 410 410 
Australia . ee ee ws 432 400 422 297 3392 
Canada e Ru ERE Wee 281 320 311 397 2332 
peru: r176 183 174 189 3187 
Mexico)! 7164 171 174 146 3157 
China- ---------------------—— 135 145 155 155 155 
Morocco 93 100 116 115 125 
Yugoslavia __---------------------- 130 129 130 121 120 
B / eee K ³ rene 117 117 116 116 116 
Korea, North 110 105 100 100 100 

CCCC;ö;˙⁴ f : ĩ . 8 72,581 r2 610 2,634 2,596 2,540 
G;ö§Üð—Ꝙũ;ðůñũhhi ³ y Sí. rea 164 163 761 813 

Grand totaaall“““l 13.345 73,373 3,401 3,428 3,853 


VTable includes data available through June 16, 1982. 


verable. 
Reported figure. 
Table 24.—Leading world producers of manganese ore! 
(Gross weight, thousand metric tons) 
Country 1977 1978 1979 1980 1981? 
SER neum cL LL e EE EL. 8,591 9,057 10,244 9,750 9,400 
South Africa, Republic o 5,048 4,317 5,182 5,695 35.039 
PC ³ V ee ee 1.516 1.917 2.259 2,960 1,896 
China ol ucc ⁊ͤ K e E 71,150 1,300 1,500 1,600 1,600 
India 2 nm ³Ä I 8 1.865 1.619 1,755 1,645 1,500 
Gabon 2o yet es eee ee 1,851 71,710 2,300 2,147 31,488 
7. ⅛»• ⁰⁰k 8 1.389 1.249 1.698 1.961 *1,409 
Mexico- - - ----------------------—- 523 493 447 578 
(eris 25.5222 —————————— 292 316 272 252 225 
, . ee ee 114 126 136 131 3110 
Huüungily uuum 8 120 114 83 88 83 
%% a SEDEM E E 122,423 722,248 25,922 26,076 28,328 
Gͤ]]]])hfhhhhhhfTBh!!! eee See eeS 1447 338 303 814 245 
Grand total 722,810 722,586 26,225 26,990 23,573 


Estimated. Preliminary. "Revised. 
iTable includes data available through June 30, 1982. 
*Reported figure. 


Table 25.—Leading world producers of mine nickel! 


(Thousand metric tons) 
Country 1971 1978 1979 1980P” 1981° 
Canada uult eL ee EE 233 1128 126 185 2160 
USSR*" ohn ile Sea es T147 F149 151 154 160 
New Caledonia r113 r65 80 87 374 
! ] ¹·¹w 86 82 70 74 974 
Cuba 222222 37 35 32 38 40 
Philippines - - - -- ------------------- 37 30 33 38 87 
Indonesia _________________________ 33 131 31 31 26 
South Africa, Republic of 123 129 80 26 26 
ji. 7 Y en eRe ]˙·¹ͤͤͥ ¹ - RARE E 1709 1549 553 633 591 
OUR AUCUNE HC RR ee ees F119 1107 126 112 108 
Grandtotal. 52 LLL LLL Lor T828 1656 679 145 100 


Table includes data available through May 5, 1982. 
*Reported figure. 
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Table 26.—Leading world producers of mine tin 
(Sn content of ore, metric tons) 
Country 1977 1978 1979 1980 1981* 
Malaysia __----------------------- 58,703 62,650 62,995 61,404 259,938 
USSR? -eeann ⁵ A es 33,000 34,000 35,000 36,000 
Indonesian 25,926 21,11 29,440 32,521 334,869 
Thalannlala‚a‚‚.. 24,205 30,186 33,962 33,685 32,000 
Bolva - —————— 2 meet 8 33,140 30,881 27,648 27,272 329,801 
ge Oe EO ee Le aOR EE ON ETE 13,000 14,000 14,000 14,600 15,000 
Australia ___________________-~----- 10,634 11, 12,871 10,835 ,000 
Bra]. — 2 8 76,287 16,341 7, 005 6.930 9. 
United Kingdom 14,100 13,132 2,108 3,291 33,890 
South Africa, Republic o 2,864 2,886 2,697 2.913 22,811 
Nigeria METEO 3,261 2,935 2.150 2,5 2, 
ESE E Aa 8 5,073 4,390 3,879 ; 2,200 
Total co oa %o»W86.AA ðͤ m used. eat 1220, 799 1230, 676 234,955 234,984 240,009 
%7%%%%%G”ö»; A ee oe denm rg, 895 710,406 10,993 11,509 12,500 
Grand total!! 1230, 694 1241, 082 245,948 246,493 252,509 


*Estimated. Preliminary. "Revised. 
1Table includes data available through June 9, 1982. 


*Reported figure 
Table 27.—Leading world producers of mine zinc! 
(Zn content of ore, thousand metric tons) 
Country 1977 1978 1979 19805 1981˙ 
e . ee eee 11,071 1,067 1,100 895 31.097 
PSC§%%èͥg K ĩ . cus AL 135 770 770 785 T 
J KT 8 492 473 532 494 2508 
Pori cono uc aec I i att 405 F408 432 488 2497 
United States 408 303 267 317 3312 
JORDON ]³ꝛ¹AA ͥ⁰ kx mrs Lec 276 275 243 238 242 
3JJJJ.ͤͤ ð ſ eat LULA ERE 266 245 246 238 2212 
Sweden ß te Lie 140 163 170 167 2181 
Jö; ³ es 8 147 143 183 180 
FFP’'1 pp 1155 160 160 160 160 
Poland? ___________________________ 188 194 183 188 3147 
Korea, North® _____________________- 150 145 145 140 140 
JJ Pet EON nC er A ae 116 176 212 229 120 
ugoslavia —— o oce et eek 112 104 102 *94 118 
Germany, Federal Republic of- 111 97 97 100 
J y u a eich 87 88 85 87 90 
Greenland. d 77 82 87 87 286 
Total p zt 4,881 "4,892 4,974 4,890 4,972 
OUS e he ee 71,033 954 893 885 869 
Grand total““l 15,920 15,846 5,867 5,175 5,841 
Estimated. 


PPreliminary. "Revised. 
Table includes data available through July 7, 1982. 
3Reported : 


MINERALS IN THE WORLD ECONOMY 


Table 28.—Leading world producers of hydraulic cement! 


(Thousand metric tons) 
Country 1977 1978 

USSR nde ELE T127,056 126,956 
Japan o oo A e et pene LS. 73,138 184,882 
Chini d ULL Tc 649 65,239 
United States 12,621 11,546 
NOR ecce Lit AA DE 738,204 138,232 
Germany, Federal Republic o. 33,408 735,303 
Spain (including Canary Islands) ) 27,995 30,233 
Brazil — ms ß te 721,123 722,280 
Fran - . Ca iut 28,829 28,025 
lidia ond vo 8 719,060 119,560 
MeXICO f d 88 13,227 14.056 
Korea, Republic ot 14,196 15,133 
Romanis - ----------------—-——-——- 13,875 14,688 
Poland -ce aaa m mw ee 21,300 21,700 
Türkey- c on ee A tre Oe 13,833 115,344 
United KingdowWWWWwwü „ 15,456 15,916 
German Democratic Republica 12,102 12,521 

Total: - zac ul MI A Dd 7601,078 631,614 
r cepe E Eee oe 7196,006 1215,73 

Grand total -—_- ------------------- "197,084 "852,987 


Estimated. Preliminary. Revised. 
1Table includes data available through June 23, 1982. 
3Reported figure. 


1979 


Table 29.—Leading world producers of diamond! 


(Thousand carats) 
Country 1977 
USSR? ue clc. Qc ea Ae A T E 10,300 
South Africa, Republic oz 7,643 
// Vi. ih ase ag eed w 11,214 
Botswana _________________________ 2,691 
Namibi˖aaaaaaa 2,001 
%% ͥͥͥ ͥͥͥ·-ãfſͥꝗ⁰ ,;m, h E 1.947 
77Cͥ§ ¹˙A 35,796 
%)%%GAõĩÄÜ¹Ü y 8 13,863 
Grand totall“l cc 139,659 


735,640 
73,983 


139,623 


39,400 


27 


Estimated. Preliminary. 


"Revised. 
1Gem and industrial grades undifferentiated. Table includes data available through May 7, 1982. 


3Reported figure. 
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Table 30.—Leading world producers of nitrogen in ammonia! 
(N content, thousand metric tons) 


Country 1977 1978 1979 1980P 1981* 
United States 13,347 112,910 13,989 14.736 214,196 
CP se C 10,744 11,300 12,199 12,477 12,610 
China o ⁰yp 8 5.620 6.750 7,11 1,500 44 
Indi" —— — ule. m mk er c 2,037 72.220 ; 2,221 22,947 
Francë ⁵ ³ ½ ( eee ese 2,034 72,020 2,150 2,085 
Canadi ooo onun sn a 8 1,764 1,926 1,981 1,996 22,181 
a pti ADT CRAT RAPI aie alse 1,792 2,257 : 2,248 2,171 
Netherlands „„ 2,140 2,148 2,036 1.991 31.970 
Germany, Federal Republic o : 1,955 2,161 2,044 21 961 
Japan — ³]]]]]]]]˙]Ü¹ ¹ ve mL LL um 2,292 2,454 2,323 2,149 1,850 
United Kingdom 1,631 1,600 1,666 1,633 21,780 
77%%/%ͤöĩÜ A 88 780 71,304 1,359 1,548 31,725 
Poland o. Loon et ee 1,665 1,611 1,525 1,542 1,497 
Italy oe a LLL 1,168 11,443 1,431 1,897 1,200 
German Democratic Republi --------—- 1,129 1,137 1,078 1,182 1,188 
z d emt T 50,132 r 53,035 55,658 56,149 56,972 
01,7, ARMEN 715,986 712, 848 14,104 14,573 14,494 


Grand total . - - ------------------- 766,118 65,883 69,762 71,322 71,466 


*Estimated. imi "Revised. 
1Erroneously captioned in 1978-79 edition of this chapter. Table includes data available through May 12, 1982. 


figure. 
*Data given are for years beginning Apr. 1 of that stated. 


Table 31.—Leading world producers of phosphate rock’ 


(Thousand metric tons) 
Country 1977 1978 1979 1980 1981 
United States 41,256 50,037 51,611 54,415 253,624 
USSR Osis oe y 126,925 127,712 28,405 29,450 30,950 
Morocco _________________________ 17,804 19,713 20,032 18,824 219,696 
Chin oo 8 4,000 4,500 5,500 5,500 5,500 
Tina - n cem i 3,615 3,712 4,154 4,582 34,596 
Jordan. -osn ee esee eee eee 1,782 2,303 2,825 3,911 33,523 
South Africa, Republic o 2,403 2,699 3,221 3,282 32 910 
TONO x uic ccc Le ce Mao 2,857 2,821 2,920 2,933 32 244 
J%%TG!CCͤõͤõͤõͤͤͤͤͥͥ ͥ LE ee icm Le 7106,642 7113,503 118,668 122,897 123,043 
yͤͤͥê˙ðr S mt 8 712,680 115,144 14.255 15,465 15,617 
Grand totall“ “l 11 19,322 71128, 647 132,923 138,362 138,660 


Includes output of all major Crude mineral sources of phosphate. Table includes data available through Apr. 17, 1982. 
3Reported figure. 

Includes material described as sedimentary rock in Soviet sources. 

“Includes output from Western Sahara. 
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Table 32.—Leading world producers of marketable potash! 
(K. O equivalent, thousand metric tons) 


Country 1971 1978 1979 1980P 1981° 

USS Roo :; 8 8,847 8,193 6,635 8,064 8,350 
Canada -- i et ee e 5,764 6,340 7.074 7.532 26,815 
German Democratic Republic | |... 3,229 3,323 3,395 9,422 3,490 
Germany, Federal Republic o... 2,341 2,470 2,616 2,787 32,591 
United States 2,229 2,253 2,225 2,239 2,156 
rane ao oaa nS i ss ee Ue 1,580 1,795 1,850 1,785 31.969 

TOMI s mtra cin e eR reet 23,490 24,374 23,195 25,129 25,371 
%y;;;ö.õ˙ĩt¹dW 8 71,762 71,739 1,882 1,944 1,986 

Grand total 125,252 126,113 25,677 27,673 27,357 


*Estimated. Preliminary. Revised. 
iTable includes data available through Apr. 21, 1982. 


3Reported figure. 
Table 33.—Leading world producers of salt! 
(Thousand metric tons) 
Country 1977 1978 1979 1980P 1981* 

United States (includi 
Puerto Rico) _ N —-—M— 39,407 738,914 41,567 36,630 235,303 
ee ß nad ee 17,100 19,530 14,770 17,280 18,825 
U.S.S.R? L ( ³ ee EA 14,300 14,500 14,300 14,600 14,600 
Germany, Federal Republic of 12,322 12,658 15,089 *12,970 12,260 
ap e gate, Da gate eg DURER tee 6,039 6,452 6,881 7,029 7,285 
Äôͤĩw n eye en ee yt 8 5,332 6,700 7 7.262 7,260 
BEI niue uo Be eee 4,899 6,169 6,575 1,000 
United Kingdom 8,202 7,310 7,819 7,155 6,810 
Frane- — ee ee ĩéͤ 8 5,776 6,283 8,057 97,103 6,636 
AustralikkkKkKs ee 4,715 5,766 5,172 5,315 5,300 
MANA o ee d e e ei 4,536 4,139 4,120 5,055 5,000 
Italj o oe 8 74,620 4.931 65,669 5.267 4,900 
3 %ĩðù-ßF! ͤ Se ae INN ae 72,774 73,299 3,555 3,838 4,000 
SPa- o coU eL ee 13,101 1g, 369 3,447 3.508 8,600. 
Netherlands 3,111 2,939 3,951 33,464 8,500 
Polénd..— ce ee E 4,357 4,393 4,429 4,534 8,390 
German Democratic Republic... _ 2,643 2,741 3,051 3,128 3,160 
ArFgentiDa oc i esc E is 71,148 700 620 1,004 1,094 
VEDO. n a ³ E lS 1,056 1,073 1,090 1,102 1,000 
BOTE HORUM RNC IRR E DIRE 1,670 1,633 440 684 i970 
ColombiaůaůKIæIIwILwPE—Fü—n:n 222-2 941 837 752 838 715 
kk ⁵ ³ i 777 929 1.130 62 700 
md M u 8 846 186 700 700 
CAA Se ie ao 499 640 104 605 700 
Laer el EE u 597 155 616 636 650 
T60tal d LL E 7150, 268 7157,512 161,708 156,908 154,858 
OU 22 NODE a tee ees 711,308 713,911 11,805 11,721 11,169 
Grand total 1161, 576 1171, 423 173,513 168,685 166,027 


Estimated. Preliminary. Revised. 
iTable includes data available through June 8, 1982. 
3Reported figure. 
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Table 36.—Leading world producers of marketed natural gas’ 


(Billion cubic feet) 
Country 1977 1978 1979 1980P 1981* 
United States 20,025 19,975 20,373 19,992 320.241 
USS Ree eee eee eee 12,219 13,144 14,359 15,369 216,421 
Netherlands 3.422 3,133 3. 3,267 24 
:...: y v ⁊ĩ y EL DIE 3.161 3,128 3,335 ; : 
United Kingdonmn „ 1.416 1.382 1.410 1.317 31,321 
777ö»Ä˙ ee es ee 600 745 915 1.129 31,214 
Romania __------------------------ 1,204 1,212 1,161 1,199 1,200 
§ö§ö§êÜũßOÜʃvê?. m. ee ee ee 111 526 759 922 920 
!öÜö%ed „ eue e DIL 305 490 916 *900 900 
Indonesia 200 384 399 696 2739 
Germany, Federal Republic of... 638 707. €725 665 2666 
Venezuela 524 520 576 589 2584 
Saudi Arabia . aaa 159 335 *400 *450 500 
Italy zs et eee p eeiam reine 485 485 476 443 493 
CHING: si ee nl Et ue ier E *425 485 512 504 
Australia cu 8883 T238 259 296 338 2401 
Pakiitan- 20.4 5. cco occ ck lke ees 180 196 240 287 2316 
Ii! ee ute 314 308 310 316 310 
German Democratic Republic _ - -- -- -- ----- 300 302 302 302 302 
United Arab Emirates (Abu Dhabi and Dubai) — 143 208 220 292 298 
Argentina - - - - - -------------------—- 215 260 284 270 
Frant- c e wee D 8 272 278 274 266 2250 
Hungary epee ee 8 253 259 230 217 2212 
Poland 2. — ꝶũõ detest AAA ees 258 282 259 2218 
POR ee es €795 687 500 r €230 200 
M/ ³o¹w- 747,922 749,690 52,523 53,252 54,682 
Other iet RP 71,765 71,794 2,201 2,042 1,949 
Grand total __ - - -- ---------------- T49,687 151,484 54,724 55,294 56,631 


*Estimated. Preliminary. Revised. 

1Comprises all gas collected and utilized as a fuel or as a chemical industry raw material as well as that used for gas lift 
in fields, including gas used in oilfields and/or pasinla as a fuel by producers, even though it is not actually sold. 
Excludes Ma producea and subsequently vented, flared, or reinjected to reservoirs. Table includes data available through 


Sept. 30, 1 
ported figure. 
Table 37.—Leading world producers of natural gas liquids’ 
(Million 42-gallon barrels) 
Country? 1977 1978 1979 1980 1981* 

United States 591 572 579 572 577 
USSR? ol e eV a ee a 114 119 122 126 134 
Saudi Arab᷑aa˖e˖ 10 91 100 105 140 
nre E sa ee ea 106 1104 123 115 2121 
MR ee ͤ K ( c 38 44 57 371 388 
PH uh LM EE 21 32 34 68 
United Arab Emirates (Abu Dhabi and Dubai) _ _ _ 8 5 15 36 40 
Rut ⁵ A ee ee e 21 19 22 34 31 
Venezuela 28 22 25 22 220 
77//öôöê—e olio eheu ere r997 71,008 1.077 1,115 1,219 
// oio AAA 177 178 66 71 80 


Grand total!! „ 11,074 11,086 1.143 1,186 1,299 


*Estimated. Preliminary. "Revised. 

ey effort has been made to include only those natural gas liquids produced by natural gas processing plants and to 
exclude natural gas liquids obtained from field treatment facilities including wellhead separators, because the latter are 
normally blended with crude oil and thus are included in crude oil output statistics. In some cases, however, sources do 
not clearly specify whether data presented represent only output of natural gas processing plants or if they include field 
output. Thus, some of the figures may include field condensate. Table includes data available through Sept. 30, 1982. 

In addition to the countries listed, China, Czechoslovakia, the German Democratic Republic, the Federal Republic of 
Germany and Italy may also produce natural gas liquids in substantial quantities, but available information is 
inadequate to make reliable estimates of output levels. 

Reported figure. 
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Table 38.—Leading world producers of crude oil! 


(Million 42-gallon barrels) 
Country 1977 1978 1979 1980 1981° 
USSR 222c6 5536 Pee eee cu 14.012 4,201 4,904 4,434 24,476 
Saudi Arabia!kʒ. 2 LLL Lc... 8,858 8,030 3,479 3,624 ; 
United States_ sss 8,009 3,178 3,114 3,147 33 129 
Nis — 358 441 583 708 2844 
Venues uie 817 790 860 793 2768 
VVV 761 697 841 754 750 
3322 A E ĩ 8 684 760 T15 773 2739 
United Kingdom - - - - -- -------------——- 279 389 562 2651 
Inden mns 615 597 580 577 
United Arab Emirates 130 668 624 
JJ ⅛⁰ h A 2, 067 1,913 1,121 550 490 
11 p E 482 478 523 2469 
Kuwait 719 778 913 609 415 
LIBUS. mum ð I E 753 7724 763 700 408 
1;öĩX« my s LL EU iE 857 1953 1.252 969 326 
% ͥ]]iĩ³j el mu ⁵ꝛ 8 421 424 421 362 2287 
22222 K ee dD a 151 176 180 234 
Argentina. LL - - - -------------———- 157 165 173 180 2181 
Norway o oum m uds cds 102 127 140 182 3175 
22 88 162 177 185 173 2146 
Australia -~ _----------------------- 157 158 160 140 2135 
Oma nna 8 124 115 108 104 2120 
kü 76 93 94 76 3117 
Romani —— uu nuum rA DLL 109 103 92 86 
Malaysia _________________________ 61 19 103 101 384 
Brazil 2-2 te Bat tee 161 161 62 83 
Ecuador- o m; m... 67 78 78 75 277 
TOM p 33 65 70 71 70 
Trinidad and Tobago . ooo 84 84 78 78 
«ö; a Pe v 88 77 77 8⁴ 88 364 
A pP 8 64 62 69 61 59 
abOn  ——— mu e mum 88 79 76 71 64 254 
jos 00 ³˙¹¹Aſq EAD EAT MDES 721,492 "21,707 22,478 21,507 20,270 
„ De ee Enniesc i c 403 390 431 405 544 
Grand total!! „ 121, 895 122,097 22, 909 21,912 20,814 


1Table includes data available through Sept. 30, 1982. 


3Reported figure. 
Includes the country's share of production from the Kuwait-Saudi Arabia Partitioned Zone. 
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Table 39.—Leading world producers of refined oil! 


(Million 42-gallon barrels) 
Country 1977 1978 1979 1980 1981* 
United States (including Puerto Rico and Virgin 

Islands)... - - --------------------- 5,923 5,957 5,860 5,619 5,219 
USSR contenon a eA 8 8,325 8,412 3,513 3,620 3,655 
dapán oe cee 8 1,701 1,688 1,696 1,611 21,464 
Germany, Federal Republic o 772 788 953 875 776 
jn õͤ ĩðVW»ſſddꝓdieeiem 8 814 928 978 1 757 

Italy Jj)jöõͤͥͤ ⁵ò . 8 865 885 121 
777 88 659 66⁴ 712 694 3686 
United Kingdom `- - - - - --------------—- 638 726 725 637 2577 
Mexi00 eol cce 309 321 358 425 3471 
China o ccc y 650 600 410 470 450 
ff oa a meu re LE 358 400 418 405 400 
Netherlands 448 427 470 400 2363 
Spain (including Canary Islands) 355 351 355 367 360 
Saudi Arabia? _____________________- 275 294 315 836 3345 
Venezuela 356 362 369 341 3319 
Singaporrrtrtree Le 217 250 2 262 260 
Belgium. ocu ee ee 269 1247 247 239 230 
J. ³¹dw.U ⅛'.. 181 196 203 191 2225 
Netherlands Antilles 198 215 222 223 
AMAN. ))öͤõͥͤͥͤ 886 226 226 232 213 2216 
n) ⁵Z0¶03m3-hn3 CONUS 177 173 182 190 2190 
Korea, Republie IESUS ORO ase A 158 174 189 183 3183 
Rll 8 157 175 182 182 182 
German Democratic Republiq 134 139 142 144 147 
Kuwait? - o 126 133 163 142 124 
Indonesia . ----------------------- 113 1103 120 130 120 
AlSSTIB on ⁰y 34 57 58 *95 120 
Czechoslovakia... ------------------ 116 119 125 122 120 
South Africa, Republic o 106 106 105 *110 110 
„ ocu ue uerus S 79 86 113 105 109 
J ĩͤ v fy PAOLO 77 83 98 104 108 
Taivan Icio ⅛˙* 8 93 109 107 113 106 
Sweden Aoc V 8 109 115 125 133 105 
Yugoslavia ________________________ 95 100 109 105 104 
e . ee 110 113 110 106 101 
p MENOR MEN ERU SEE MU ER CEPR RS 274 249 *224 150 100 
jo P ⅛²•dé “.  ÁàPRRNON 120,548 720,957 21,397 20,646 19,723 
Other uL oe ee 8 11,679 11,718 1.760 1.734 1.657 
Gand!!! ee eek 22,227 22,675 23,157 22,380 21,380 


*Estimated. Preliminary. "Revised 

1Table includes data available through Sept. 30, 1982. 

*Reported figure. 

Includes the country's share of production from the Kuwait-Saudi Arabia Partitioned Zone. 
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The Mineral Industry of 
Albania 


By Walter Steblez! 


In 1981, the Albanian Government was 
less forthcoming with yearend planned in- 
dustrial output results than in previous 
years. The main reported indicators for the 
year were national income and gross indus- 
trial production, which increased 6% and 
7%, respectively, over 1980 levels, and were 
consonant with published centrally planned 
targets for 1981. 

The last routine Albanian yearend indus- 
trial production data were reported in 1973. 
Subsequently, yearend production results, 
for the most part, were reported as a per- 
centage growth of output over that of pre- 
ceding years or as a percentage share of 
total output for a given year; i.e., mine 
and/or smelter production were presented 
as weighted shares of gross industrial out- 
put. For 1981, performance results of indi- 
vidual industries were generally not dis- 
closed by Albanian authorities. 

Government Policies and Programs.— 
The Albanian Government set high growth 
rates for industry for the seventh 5-year 
plan period (1981-85). Total industrial pro- 


duction was to increase 34% to 36% over 
that of 1980, although labor productivity 
was to grow by 2.5% to 2.8% annually 
during this time. Mining, metallurgy, and 
machine-building industries were given the 
highest development priorities during the 
new 5-year period. Compared with that of 
1980, mining output would grow 9.7% annu- 
ally, and in 1985, the machine-building 
industry would produce 49% to 51% more 
machinery and equipment. The planned 
output of primary energy in 1985 was to 
increase by about 38% compared with the 
level of 1980. Furthermore, geological sur- 
vey work and exploration reportedly would 
be intensified for both metallic and non- 
metallic raw materials. By 1985, the coun- 
try planned to add 50 new mines to the 60 
operating mines in 1980. 

Specific production goals for industrial 
branches in 1982, as in 1981, were not 
published; however, total industrial produc- 
tion was to increase 8.5% over that of 1981, 
and the value of foreign trade, 16.9%. 


PRODUCTION 


Albania’s totally nationalized mineral in- 
dustry produced a wide variety of industrial 
minerals. Chromite, copper, and nickelifer- 
ous iron ore as well as coal and other 
mineral fuels remained the industry’s most 
important products in terms of production 
scale as well as export value. Other com- 
modities produced included phosphate, 
bauxite, nickel ore, dolomite, kaolin, 


and marble. 

Despite reported planned production suc- 
cesses in the mineral industry for the first 
half of 1981, plan nonfulfillment was report- 
ed in a number of mining sectors owing to 
mismanagement, wornout equipment, ab- 
senteeism and other problems. Copper pro- 
duction was reported as having fallen most 
seriously short of goals for these reasons. 


37 


38 MINERALS YEARBOOK, 1981 


Table 1.—Albania: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1971 1978 1979 1980P 1981? 
Asphalt and bitumen, natural“ 
thousand tons 1,500 1,600 1,650 1,780 1,800 
Cement, hydraulic do____ 750 800 840 1,000 1,100 
Chromium: Chromite, gross weight 880,000 990,000 1,015,000 1,077,000 1,140,000 
Coal: Lignite* 33 thousand tons 1,000 1,200 1,4 1,540 1,600 
Cobalt, mine output, metal content?! 306 306 330 340 
pper: 
Mine output, metal content 10, 000 11.500 14,000 15,300 15,500 
Metal, primary and secondary: 
Smelte rr 9,000 9,500 9,700 9,900 10,000 
Refinedd 22 7,000 7,000 7,500 7,700 9,000 
Gas, natural, gross production 
million cubic feet 12,870 12,500 13,000 13,200 13,500 
Iron and steel: 
Iron ore: Nickeliferous: 
Gross weigngnt „ 510,000 510,000 530,000 550,000 600,000 
Iron content 178,500 178,500 85,500 192,500 200,000 
Ferroalloys: Ferrochromium _ _ — _ — —— NA NA NA 3,500 ,000 
Semimanufactures® |. 26,000 21,000 28,000 30,000 31,000 
Nickel, mine output, metal content! 5,000 5,100 5,300 5,500 5,600 
Nit n: N content of ammonia 65,000 76,000 72,000 75,000 76,000 
Petro am 
e: 
As reported ______ million tons 1,900 71,900 1,600 1,700 1,700 
Converted 
thousand 42-gallon barrels. . 12,676 712,100 10,700 11,300 11,300 
Refinery products: 
Gasoline 177777 do- 1,488 1,500 1,600 1,700 1,700 
Kerosine ____________ _ do— 465 470 500 540 600 
Distillate fuel oil do____ 2,238 2,250 2,270 2,400 2,300 
Residual fuel oil... do- 2, 330 3,400 3,600 8, 8,500 
ubricants___________ - do- 8⁴ 90 100 105 120 
GGG uro X do... 2,400 2,500 2,600 2,100 8,000 
Total do 9,005 10,210 10,670 11.245 11.220 
Sali us .. 8 50, 000 50, 000 62,500 66,500 66,500 
Sodium compounds, n.e.s.: Sodium carbonate, 
calcined (soda ash* 2.2. 23,000 23,200 23,300 25,000 25,500 
*Estimated. Preliminary. Revised. NA Not available. 


Table includes data available through Sept. 22, 1982. 

In addition to the commodities listed, a eren of crude construction materials (common clay, sand and gravel, and 
stone) are undoubtedly produced, but output is not reported quantitatively and available information is inadequate to 
make reliable estimates of output levels. , metallic nickel production reportedly began in 1978, but data on level 
of production are not available. 

Includes petroleum-refinery-produced asphalt and bitumen. 

*Calculated from reported and estimated weight of nickeliferous ore; the amount of cobalt recovered, if any, is 
conjectural 

— data on marketable production are not available, but gross and marketed output are regarded as nearly 


ums of listed products only; no estimates have been made for other products produced. 


TRADE 


In 1981, Albania continued to forbid for- 
eign credit borrowing and employed barter 
as a basis for foreign trade. Although Yu- 
goslavia remained Albania's chief trading 
partner, mineral trade increased with West- 
ern market economy countries during the 
year. Exports of Albanian ferrochromium 
increased significantly to such countries as 
Italy, the Federal Republic of Germany, 
Sweden, and the Netherlands. Also, com- 


mercial contacts with Finland for the pur- 
pose of purchasing Finnish mining equip- 
ment and technology were reported. 

During the 1981-85 5-year plan period, 
1396 of Albania's mineral exports were to be 
domestically processed prior to shipment. 
New commodities scheduled for export were 
to include nickel, steel, bauxite, selenium, 
dolomite, quartz, and refractory bricks. 
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Table 2.—Albania: Apparent exports of mineral commodities' 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit: 1979 1980” : 
d Sonea Other (principal) 
METALS 
Aluminum metal including alloys: 
Unwrought |... ag 25 — All to Italy. 
Semimanufactures " 2 — All to Saudi Arabia. 
Chromium ore and concentrate 867,562 509,122 78, 177 Bie a 5; Poland 40,870; Italy 
Copper metal including alloys: 
nwrougngnt ____ 918 1,429 _. Austria 597; Italy 398; Turkey 300. 
Semimanufactures 376 805 -- Turkey 779; Italy 26. 
Iron and steel: 
Ferroalloys ___.___.._______ _ 155 3,359 NS Italy 1,505; Netherlands 1,000; 
Sweden 645. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 1,067 1,651 SA All to Saudi Arabia. 
Universals, plates, sheets... PR 19 PE Pakistan 17. 
Rails and accessories me 14 -- All to Saudi Arabia. 
Tubes, pipes, fittings - --- ---- 13 300 -- Saudi Arabia 284. 
Castings and forgings, rough g 9 32 ix All to Saudi Arabia. 
Lead metal including alloys, unwrought .. e 5 _. All to Sweden. 
Mercur 76-pound flasks _ e 208 — All to Italy. 
Silver waste and sweepings? 
value, thousands $445 NA NA NA. 
Tin metal including alloys: 
Unwrouggnt on 12 — All to Italy. 
Semimanufactures____________ 1 NA NA NA. 
er: 
Alkali, alkaline-earth, rare-earth 
weisst 8 M 12 2S All to Saudi Arabia. 
Base metals including alloys, all forms 2 NA NA NA. 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones NA NA NA. 
Cement 33,678 69,144 V ig or 29,213; ange avia 28,904; 
udi Arabia 10,021. 
CY producta 
onrefractory ______________ ee 65 _. All to Saudi Arabia. 
Refractory. jj EN 341 en Do. 
Fertilizer materials: Manufactured, 
nitrogenous. ________________ 2,151 10,590 x Yugoslavia 6,419; Greece 3,151. 
Graphite, natural M = All to Saudi Arabia. 
Pyrites, unroasted ______________ EP 22,914 ape Italy 15,853; Yugoslavia 7,061. 
Salt and brine... 22,948 9,794 p All to Yugoslavia. 
Sodium and potassium compounds, n.e.s 
Caustic soda ________________ 2,615 201 — All to Saudi Arabia. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 4,661 3,667 — Poland 1,616; Algeria 1,595; Italy 417. 
orked .. 974 405 _. All to Saudi ia. 
Gravel and crushed rock ________ 4 NA NA NA. 
Sulfur, elemental, rule Vn 987 -- All to Turkey. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,602 2,312 _. Yugoslavia 2,209; Austria 65. 
, anthracite and bituminous eats 27 pes All to Saudi Arabia. 
Petroleum refinery products: 
Gasoline 42-gallon barrels. _ 361,114 413,279 a Italy 392,777; Netherlands 20,409. 
Kerosine and jet fuel do____ 473 ,109 are ungar 1,093. 
Distillate fuel oil do- 218,265 ,863 vom "am Da ,928; Greece 56,166; Turkey 
Residual fuel oli do- Ee 9,717 — All to Turkey 
Lubricant 8 nh 22,078 _. Spain 22,050 
er: 
Petroleum cokle do... e 46,377 -- Yugoslavia 30,300; Egypt 16,077. 
Bitumen and other residues 
8 691,604 487,303 E ac di 1; Greece 119,685; Algeria 
Bituminous mixtures. do 21,809 NA NA NA. 
Unspecified do— 322, 000 438,000 — All to Poland. 


preliminary. NA Not available. 


10 wing to the lack of official trade data publis 


of this country's mineral trade. Unless otherwise speci 
include United Nations information and data published by the partner trade countries. 


*May include waste and sweepings of other precious metals. 


hed by Albania, this table should not be taken as a complete presentation 
ified, these data have been compiled from various sources, which 
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Table 3.—Albania: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum 
Oxides and hydroxides FF 
ir including alloys: 
V 
Semimanufacturess 


Chromium: Oxides and hydroxides 


Copper: 
dulfate MN AE AE ELE 8 
Metal including alloys: 


POD fee ek eee 
Unwrou ght 
Semimanufactures 


os steel: de 
iron, cast iron, powder, shot 
Ferroall 
Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets 


Hoop and strip 
iam and accessories 


Lead: 
Oxide s 
Metal including alloys: 
nwrough 
Semimanufactures 
Magnesium metal including alloys, semi- 
manufactures 
Manganese: 
Ore and concentrate 


Mercury 76-pound flasks . 
Nickel metal including alloys, unwrought 
Silver metal including alloys, unwrought 
and partly wrought 
value, thousands 
Tin metal including alloys: 
Unwrought ---------------- 


NONMETALS 
Abrasives: 
eee Pumice, emery, corundum, 


Asbestos, crude________________ 
Boron materials, oxide and acid _ _ _ _ _ _ 
Cement 


Sere ek sprite pr F 
izer mate 


Crude, rancher FFP 
Manufactured: 
Nitrogenouus ccc. 
Foteele ee 


See footnotes at end of table. 


1979 


67 


194 
116 


1148, 903 


13 


1 
25,157 
2,336 
62,160 


2 
4,378 
1 


1980 


United 
States 


Sources, 1980 


Other (principal) 


Yugoslavia 93; Austria 82. 


All from Greece. 
Hungary 496; Greece 201. 
ARRAY 398; Greece 193; Yugoslavia 


All from Italy. 


All from Yugoslavia. 


Do. 
West Germany 35. 
Italy 345; Yugoslavia 157; West 
Germany 108. 


West Germany 1,100; Italy 25. 
Yugoslavia 4, 99: France 36. 
All from Spain. 


Czechoslovakia 23,000; Poland 17,778; 
Yugoslavia 14,224. 

arac 18,776; Hungary 2,988; Poland 

Greece 666; Yugoslavia 368. 

All from Yugoslavia. 

Greece 496; Austria 200; Turkey 73. 


Greece 8,083; Y oslavia 3,389; West 
Germany 1,7 


All from West Germany. 


All from Yugoslavia. 
Yugoslavia 18; West Germany 7. 


NA. 

NA. 

NA. 

All from Algeria. 

All from Netherlands. 

West Germany $72; Italy $11. 


All from West Germany. 
All from Yugoslavia. 


All from Italy. 


All from Y 
Yugoslavia 


lavia. 


All from Algeria. 
All from Yugoslavia. 


NA. 

All from Italy. 

Yugoslavia 71. 

Yugoslavia 2,310; Austria 252. 
All from West Germany. 

All from Greece. 

France 160; Yugoslavia 50. 


Italy 33; Yugoslavia 20. 
Yugoslavia 11,009; Greece 2,707; 


ungary 1,992 
France 1.750. 
All from Algeria. 
All from West Germany. 
Do. 
NA. 
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Table 3.—Albania: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
Magnesite ________________-_- 8 
Pigments, mineral: Iron oxides and 
ydroxides, processed... ae 
Precious and semiprecious stones, 
synthetic value, thousands as 
Salt and brine________________~ 1 
Sodium and potassium compounds: 
Caustic sodaaa. ___ 2 
Caustic po tas 34 
Bash. ĩ˙²rꝗ . se 2 
Stone, sand and gravel: 
Dimension stone, worked _ _ _ _ _ _ _ _ ep 
que and quartzite. - --------- 27 
nd excluding metal- bearing 957 
Sulfur: Sulfuric acid 974 
Talc, steatite, soapstone, pyrophyllite .. _ 886 
Other nonmetals, crude - --------- 199 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 
Coal, anthracite and bituminous ...... 261,076 
ke and semicokle 21,246 
Petroleum refinery products: 
Gasoline 42-gallon barrels. . 8,016 
Kerosine and jet fuel. do... 82,290 
Distillate fuel olli do... 22,153 
Residual fuel oil |... ... do- 4.143 
Lubricants___________ _ do. ... 32,991 
Other: 
Liquefied perro cum gas do- — 
Mineral jelly and wax ..do.... 2,377 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 5 
PPreliminary. Revised. NA Not available. 


Sources, 1980 
1980P l 
99 Other (principal) 
9 oe All from West Germany. 
35 8 Do. 
$75 Bux All from Greece. 
4 -- All from West Germany. 
37 E All from Yugoslavia. 
1 _. All from West Germany. 
1 EN Do. 
25 ae All from Italy. 
17 om All from West Germany. 
2,999 EM All from Yugoslavia. 
3,624 de All from Greece. 
1,865 ET Turkey 1,000; Yugoslavia 810. 
95 E All from Greece. 
11 All from West Germany. 
159,358 113,697 West Germany 45,661. 
14,585 - All from United Kingdom. 
6,945 — All from Italy. 
NA NA NA. 
NA NA NA. 
2,631 iet M e ru E 2,298; 
ugoslavia 333. 
24,269 "— Italy 10,710; Austria 7,329; Belgium- 
Luxembourg 6,209. 
23 DE All from West Germany. 
810 — Yugoslavia 779. 
NA NA NA. 


lOwing to a lack of official trade data published by Albania, this table should not be taken as a complete presentation of 


this country's mineral trade. Unless otherwise s 


ified, these data have been compiled from various sources, which 


include United Nations information and data published by the partner trade countries. 


COMMODITY REVIEW 


METALS 


Bauxite.—Information on bauxite depos- 
its and mining was scant; the mineral was 
mined in the Dajti area, and the deposits 
were claimed sufficient to develop an alumi- 
num industry. Albania's sufficiency of hy- 
droelectric power and fuel is expected to 
provide the energy basis for the industry's 
development. 

Chromite.—The principal chromite min- 
ing areas in Albania consisted of four depos- 
its in the eastern part of the country along 
the Yugoslav border: the Tropoje-Kukés 
area in the north; the Batér-Martanesh 
area in central Albania; the Pogradec-Lake 
Ohrid area, also in central Albania; and the 
Korcé area in the south. 

Albania was a leading world chromite 


producer, ranking third among the major 
producers of this commodity. The ore depos- 
its were podiform, and the Cr.O; content 
ranged from 17% to 43%. The ore was 
generally marketed with a 42% Cr,. O, con- 
tent. 

Tropoje-Kukés and  Batér-Martanesh 
were the major chromite-producing areas 
during the year. At Tropoje, the Kam Mine 
had a reported capacity of 25,000 tons per 
year of ore with a 25% to 35% Cr. O, con- 
tent; the Kalimash Mine had a 100,000-ton- 
per-year capacity with a Cr40, content 
ranging from 17% to 20%. In the Batér- 
Martanesh district, the largest producer 
was the 350,000-ton-per-year Belqizé Mine, 
where deposits containing 40% to 43% and 
25% Cr40, were worked; the Batér I Mine 
had a reported capacity of 150,000 tons per 
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year with a Cr, O, content of about 40%, 
whereas the 100,000-ton-per-year Batér II 
Mine produced ore with a 25% Cr. O. 
content.* 

In 1981, Albania reported the startup of 
the third stage of the Belqizé chrome ore 
concentrator in the Dibra district. The add- 
ed capacity will increase concentrate pro- 
duction by 50,000 tons per year. Midyear 
production results indicated that the con- 
centrator was operating above planned 
norms. The industry, however, reported un- 
satisfactory exploration and prospecting re- 
sults during the midyear period. 

Chromite remained the country's chief 
export commodity and most important 
source of foreign exchange. À significantly 
larger share of the chromite than in previ- 
ous years was used to manufacture ferro- 
chrome. In the area of ferroalloys, Albania 
significantly increased its production of fer- 
rochromium. The country's ferrochromium 
plant in Burrel produced over 25,000 tons of 
this alloy. The major importers of Albanian 
ferrochrome in 1981 were the Federal Re- 
public of Germany, 8,725 tons; Italy, 6,078 
tons; the Netherlands (January-October 
1981), 5,752 tons; Sweden, 3,548 tons; 
Belgium-Luxembourg, 3,478 tons; and 
Spain, 607 tons. In July 1981, the Swedish 
firm Fondmetall AB signed a multiyear 
contract with Albania to market Albania’s 
annual ferrochrome production. Chrome 
production in 1985 was to increase 29% over 
that of 1980. 

Copper.—Most of Albania’s low-grade sul- 
fide ore was produced in the Midrite, Krujé, 
Kukés, Puké, and Shkodér areas in north- 
ern Albania. The ore grade ranged from 3% 
copper at Kukés to 0.7% to 1.2% at Kurb- 
nesh. Metallurgical facilities were located 
at Kukés, Fierze-Rubic, and Lac. 

The 1981 production plan was not met 
owing to what was described as negligence 
by management and professional staffs. A 
new smelter in Korcé was not put into 
operation on schedule, thereby reducing 
planned blister production by 3,200 tons. 
The only enterprise singled out for praise 
during the year was the Gjegjan copper 
mine in the Kukés district for exceeding its 
production quota by midyear. 

The 1981-85 plan called for a 52% copper 
ore and a 28% blister copper production 
increase by 1985, compared with that of 
1980. During this period, four new copper 
mines were to be developed in the Kukés 
area. 

Iron Ore (Nickeliferous).—The principal 
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iron ore mines were located in the Pogra- 
dec, Librazhd, Kukés, and Dibre areas. The 
Guri-i-Kuq Mine in Pogradec was rated at 
about 400,000 tons per year of ore contain- 
ing about 40% iron and 0.6% to 0.9% nickel; 
the Prrenjas Mine, also in the Pogradec 
area, was rated at 400,000 tons per year 
with an ore content of 40% iron and 1.2% 
nickel. The Bustrice Mine in the Dibre area 
had a reported capacity of 400,000 tons per 
year. The entire output from this mine 
reportedly was shipped to Czechoslovakia.* 

A new mine under development during 
the year was the Bitincke Mine near the 
Greek border. The ore assayed 40% to 45% 
iron and 1% nickel; upon completion, this 
mine would raise nickeliferous iron ore 
production to about 2 million tons per year. 
The planned production of nickeliferous 
iron ore in 1985 was to be 250% greater 
than that of 1980. 

Nickel was reportedly leached out of the 
ore, and the remaining iron ore fed into 
blast furnaces. The cobalt content of the ore 
was about 0.06% and, reportedly, a unit was 
planned for the production of electrolytic 
nickel and cobalt salts.* 

Iron and Steel.—The major developments 
in the steel industry included the construc- 
tion and trial runs of the second blast 
furnace at the 700,000-ton-per-year Elbasan 
Steel complex, as well as the purchase of a 
merchant mill from the Italian Danieli Co. 

The 1981-85 plan set a 67% increase of 
rolled steel output and an 80% rise of 
ferrochrome production, compared with 
that of 1980. 


NONMETALS 


Cement.—Albania's cement industry was 
based in the western part of the country at 
Elbasan, Fushe-Kruje, Shkoder, Tirana, and 
Vlore. No new capacities were announced 
during the year. The V. I. Lenin cement 
works in Vlore, however, was cited for 
having exceeded the annual plan as well as 
for having increased efficiency. 

Fertilizer Materials.—Albania remained 
a net importer of fertilizer materials. Al- 
though phosphate mining was reported to 
have commenced, no other data were pro- 
vided on the scale of the operations or the 
P. O, content of the rock. Phosphate fertiliz- 
er continued to be produced at Lac and 
Durres, and nitrogenous material was man- 
ufactured at the Fier ammonia plant. No 
new capacities were reported to have been 
added in the industry during the year. 


THE MINERAL INDUSTRY OF ALBANIA 


MINERAL FUELS 


Albania continued to be a net exporter of 
energy. Both electric energy and petroleum 
continued to be exported in 1981. Electricity 
was sold to Greece and Yugoslavia, as in 
previous years, and negotiations with 
Greece over the construction of a second 
200-kilometer powerline were announced 
during the year. In 1981, work continued on 
the construction of the 600-megawatt Ko- 
man hydropower station. Albania's estimat- 
ed primary energy balance is presented in 
table 4. 

Coal.—The country's four main lignite 
deposits were near Durres in the central 
coastal area, in Krrabe in the central part 
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of the country, at Memaliaj in the south, 
and in the Korcé vicinity in the southwest. 
Run-of-mine coal was rated at 2,500 to 3,000 
kilocalories per kilogram; after benefi- 
ciation, the calorific value increased to 
4,900 to 5,000 kilocalories per kilogram. 

In 1981, at the end of the 9-month period, 
January to September, the industry's top 
producers were the Memaliaj Mine in the 
Tepelené area, the Manza Mine in the 
Durres area, and the Bezhan Mine in Ko- 
lonja; these mines reportedly exceeded the 
production plan for this period by 2,800, 
1,200, and 1,000 tons, respectively. The 1981- 
85 5-year plan envisages a 48% increase in 
coal production over that of 1980. 


Table 4.—Albania: Estimated total primary energy balance 
(Million tons of standard coal equivalent)! 


Coal 
Total (li ite, Crude Natural 
^ anthracite, oil and and Hydro- 
5 bitumi- petroleum associa power 
rgy nous)and products gas 
coke 
1981 
Production?_ TT!“ 3.12 0.80 1.50 0.50 0.32 
Import ono a LEE .12 .12 EN e ur 
EXDOF ol . 8 .18 .01 10 E 07 
5 consumptioã-onnn 3.06 91 1.40 .25 
Production, 3.65 79 2.06 49 81 
Importi e oe ee .12 .12 m xe a 
|^ (1,7 MIENNE ee he .19 01 .10 "e .08 
Apparent consumption ~- - - - ---------- 3.58 90 1.96 .49 .28 


11 ton of standard coal equivalent (SCE) = 7,000,000 kilocalories. Conversion factors used are lignite, 0.7; crude oil, 1.47; 
i gas, 1.33 (per 1,000 cubic meters); hydroelectric power, 0.125 (per kilowatt-hour). 


imated based on data from various Albanian sources. 


Source: United Nations, World Energy Supplies. Statistical Papers, Series J, No. 18, 1976. 


Petroleum and Natural Gas.—Petroleum 
and natural gas production continued to be 
developed in 1981. As in previous years, 
Albania claimed the discovery of new but 
unspecified gas deposits. Petroleum contin- 
ued to be produced in the Fier and Ballsh 
areas and continued to be exported. It was 
also used in the domestic chemical industry, 
as was domestic natural gas. The Albanian 


Government set a planned 56% to 58% 
petroleum production increase by 1985, 
compared with the 1980 production level. 


1Foreign mineral specialist, Division of Foreign Data. 


ellopoulos, G. P., and G. N. P iotou. (The 
Mineral I M Albania) MA Ss th (Athens), 
Marc Ap » pP. , . 1n Magazine 
(London), September 1882 pp. 245-246. TT 
Work cited in footnote 2. 
*Work cited in footnote 2. 
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The Mineral Industry of 
Algeria 


By Suzann C. Ambrosio! 


Algerias mining industry, composed 
largely of iron ore, lead, zinc, mercury, and 
phosphates, contributed approximately 296 
of the 1981 gross domestic product (GDP), 
estimated at $42 billion. The mineral fuels 
sector, however, provided an estimated 30% 
of Algeria's nominal GDP in 1981, down 6% 
from that of 1980. The 1981 value of hydro- 
carbon exports was estimated to be similar 
to 1980 receipts of $12 billion. Factors re- 
sponsible for the apparent stagnation in- 
cluded pricing disputes, declines in pro- 
jected natural gas sales, and diminishing 
crude oil production. 

The 1981 GDP, not including hydrocar- 
bons, increased at an approximate 7% real 
rate and an estimated 11% rate including 
the hydrocarbon sector. It was estimated 
that nearly 20% of the overall growth of the 
GDP was from hydrocarbons, 37% from 
material production, and 43% from serv- 
ices, including custom duties and import 
taxes. Inflation remained at the approxi- 
mate annualized rate of 11%, stemming in 
part from 12% to 15% wage increases for 
workers in the Government and agricultur- 
al sectors. Nearly all of the hydrocarbon 
and other mineral enterprises were Govern- 
ment owned and operated. 

Even with the decline in crude produc- 
tion, Algeria’s oil exports comprised nearly 
90% of the nation’s total 1981 exports. 
Although Algeria is not a major world 
producer of crude oil, 1981 production 
accounted for 2% of the total world output, 
4% of the production by the Organization of 
Petroleum Exporting Countries (OPEC), 
and 6% of the Arab world’s output. Natural 
gas production and the continued expansion 
of natural gas processing facilities held the 


greatest promise for sustaining Algeria’s 
economic growth. 

Algeria’s energy consumption patterns 
have changed over the past decade. Natural 
gas comprised 51% of the total energy 
consumed during 1981, representing a near 
quadrupling of domestic consumption since 
1970. The relatively large population 
growth of 3.2% per year, combined with 
increasing per capita energy consumption, 
will require more of Algeria’s hydrocarbon 
production to be diverted from export into 
domestic markets. 

The 1981 Algerian budget was $18 billion, 
and 1982 expenditures were expected to 
increase to approximately $21 billion. Of 
the total 1981 budget, petroleum-based reve- 
nues accounted for 60%, and these revenues 
were projected to constitute the same pro- 
portion in 1982. Nonpetroleum revenues 
(taxes on income and profits, taxes on pro- 
duction and consumption, and customs du- 
ties) provided the remaining 40% of reve- 
nues in 1981. This represented a near 20% 
increase over the 1980 revenue share. 

Major items in both the 1981 and the 
proposed 1982 budget included education, 
defense, and health. The development bud- 
get priorities, as outlined in the current 
1980-84, 5-year plan, emphasized education, 
community development, communications, 
and water. Despite large expenditures in 
the domestic economy, the Government 
claimed a 1981 budget surplus of approxi- 
mately $75 million, an increase of 22% over 
the reported 1980 budget surplus. 

The 5-year plan slated $137 billion for 
project assistance and capital investments 
by yearend 1984. Nearly 30% of the invest- 
ments were earmarked for projects that 
were expected to be completed after 1984, 
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and 50% were for projects that commenced 
prior to 1980. The 1981 investment program 
called for $16 billion, and 1982 investments 
were expected to increase 35% to $22 bil- 
lion. 

Although the Government budget retain- 
ed a surplus in 1980-81, Algeria's current 
account continued to deteriorate between 
1978 and 1981. The 1981 current account, 
estimated at $800 million, was in deficit for 
the first time since 1974. The 1981 deficit 
was largely due to the increased servicing of 
the foreign debt. Interest and loan repay- 
ments were estimated at $2.8 billion in 
1981. Algeria decided in 1979 against con- 
tracting new loans on the international 
capital market. This policy was expected to 
continue into the forseeable future. Debt 
service payments declined from 25.6% of 
total exports in 1979 to 20% in 1981. Algeria 
had maintained a trade surplus since 1979, 
and the 1981 balance of trade was estimated 
at $2 billion. Algeria’s capital account con- 
tinued to be in the black, but the 1981 es- 
timated account balance of $300 million was 
slightly less than one-half the 1980 level. 

Although the Algerian Government con- 
tinued to control most sectors of the econo- 
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my, a change in investment policies was 
evident in 1981. The private sector, already 
involved primarily in agriculture and the 
building construction fields, was encour- 
aged to increase productive investments. 
The only legal political party in Algeria 
passed a resolution that allowed privately 
owned firms to import spare parts and 
equipment directly rather than placing or- 
ders with state import agencies. 

The emphasis on heavy industry and 
large hydrocarbon complexes was shifted 
towards a decentralized and diversified 
economy. The Ministry of Finance and the 
state-owned banking system were charged 
with responsibility for implementing the 
structural changes in the economy. Former- 
ly the largest Government organization, 
Societe Nationale pour la Recherche, la 
Production, le Transport, la Transforma- 
tion, et la Commercialisation des Hydrocab- 
ures (SONATRACH) was separated into 
three agencies in 1980 and restructured into 
seven technical service entities during 1981. 
Eight other state-run agencies were also 
restructured in line with the new decentral- 
ization policy. 


PRODUCTION AND TRADE 


Algeria’s nonfuel mineral production con- 
tinued to be focused on import substitution 
and on raw material inputs for local con- 
struction and agricultural industries. Total 
production by the mining and quarrying 
sector was estimated to have increased 9% 
by volume during 1981. Output of iron ore, 
steel, lead, mercury, cement, and fertilizer 
materials continued to increase. Despite an 
overall growth in domestic consumption of 
Algeria's nonfuel mineral production, ap- 
proximately 50% of these products were 
exported. Plans were under way to continue 
to increase the output of cement, fertilizers, 
and iron and steel products. Production of 
various other minerals showed stagnation 
and/or decline because of diminished explo- 
ration and development investments and 
near exhaustion of previously developed 
mines. 

Despite a slight increase in iron ore 
production between 1980 and 1981, both 
domestic consumption and exports of iron 
ore during the same period increased by 
55% and 19%, respectively. Public sector 
demand for iron and steel constituted 75% 
of total domestic demand. Algeria's national 
Steel company, Société Nationale de Side- 


rurgie (SNS), continued to import about 10 
million tons of cast iron during the year, 
thereby conserving domestic supplies, 
which have a high manganese content and 
were desirable for higher industrial value 
production. SNS marketed and exported 
limited amounts of cast iron, zinc, and other 
unclassified products. Cast iron was ex- 
pected to continue to be imported in the 
near future, in concert with various steel- 
work expansion projects. Algerian iron and 
steel imports were composed of a range of 
specific products that were not produced 
domestically in sufficient quantities. The El 
Hadjar steelworks was expected to meet 
most of the nation's steel product needs by 
1986. 

Algeria continued importation of fertiliz- 
er materials, although the country became 
an exporter of ammonia for the first time in 
1981. All of Algeria's potash requirements 
were imported, mostly in the form of potas- 
sium sulfate. Potash imports nearly tripled 
between 1979 and 1980; Spain was the 
largest supplier. During 1980 and 1981, 
Algeria substantially increased the volume 
of triple superphosphate imports from the 
United States. 
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With the recent completion of two fertiliz- 
er facilities and expansion plans for the 
Djebel phosphate mine, Algeria was ex- 
pected to decrease phosphate rock exports 
and increase phosphate fertilizer process- 
ing. Production from the mine and adjacent 
Annaba and Tebessa fertilizer facilities was 
transported 161 kilometers by rail to Medi- 
terranean ports. An engineering study was 
completed in 1980 to construct a 1,500- 
kilometer mining railroad to provide addi- 
tional service to the area and also bring 
service to the Gara Djebel iron ore deposit. 
A new export harbor located at the mouth 
of the Macta River on the Mediterranean 
was also under consideration. 

The overall volume of mineral fuel pro- 
duction declined by roughly 5% between 
1980 and 1981, owing primarily to the 21% 
decline in crude oil output. Natural gas 
production increased 8% over the same 
period. Algeria produced both nonassociat- 
ed gas and gas associated with oil. Only 
nonassociated gas was sold. Associated gas 
was either flared or used to repressure oil 
reservoirs to aid in the recovery of addition- 
al oil. 

Domestic consumption of gas increased to 
approximately 210 billion cubic feet annual- 
ly, equivalent to roughly 13% of Algeria's 
1981 gross production. Over the past decade, 
increasing demands at home and abroad for 
alternative energy sources encouraged SO- 
NATRACH to develop the means for pro- 
ducing and exporting more natural gas. 

Various natural gas liquefaction units 
completed during the year resulted in the 
near doubling of liquefaction capacity to 
approximately 100 billion cubic feet per 
year. Algeria's excess liquefaction capacity, 
resulting in part from the world energy 
supply glut, caused SONATRACH to shelve 
plans for three additional liquefaction 
units. It was estimated that sales contracts 
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were reduced 60% over 1980 levels to rough- 
ly 220 billion cubic feet in 1981. Construc- 
tion schedules for tripling the annual mar- 
ketable capacity of natural gas from 30 
billion cubic feet in 1981 to 100 billion cubic 
feet in 1984 may change after price negotia- 
tions and export volumes are reevaluated. 

The decline in revenues from natural gas 
and crude petroleum exports were partially 
offset by the increased revenues from ex- 
ports of refined products (condensate and 
liquid petroleum products), combined with 
increased prices for most Algerian hydro- 
carbons over 1980 price levels. The reduc- 
tion in hydrocarbon revenues was buffered 
unintentionally by the strength of the 
American dollar. Algerian receipts for hy- 
drocarbon exports were paid in dollars and 
were utilized for imports, primarily in Euro- 
pean and Japanese markets. Bartering oil 
for necessary imported goods has become 
another means by which the Algerians hope 
to diminish the impact of the revenue loss. 

Algeria's 1981-82 trade objectives were to 
reduce imports of nonessential goods to 
shrink the foreign debt and limit the de- 
pendence on industrialized nations. During 
1980, Algeria's major import suppliers, in 
descending order by value, consisted of the 
European Communities (EC), Japan, and 
the United States. Similarly, Algeria's ma- 
jor export partners were the United States, 
the EC, and Japan. In general, there has 
been a recent trend to diversify and shift 
trade toward developing and socialist coun- 
tries. More specifically, the Algerian Gov- 
ernment expressed interest in expanding 
trade with sub-Saharan Africa, northwest 
Africa, Spain, and Eastern Europe. Of par- 
ticular interest to the mineral industry was 
the recent trade agreement, signed in 1981, 
between Zambia and Algeria for a steel and 
metals trade exchange. 
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Table 1.—Algeria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 19815 
METALS 
Antimony (content of ores and concentrate) _ — 60 60 60 D NA 
Cadmium, refined ______-______________ 133 175 185 150 200 
Copper concentrate: 
ross weight _——------------------ 1,500 679 870 1,048 1,090 
Metal content 345 157 200 240 250 
Iron and steel: 
iron ore; gross weight thousand tons 3,182 3,052 3,200 3,300 3,406 
etal: 
Pigiron -—--------------- do... 429 1480 396 400 430 
Crude stell! do- 410 1417 416 534 550 
Lead concentrate: 
Gross weight _____________________ 1,362 2,837 8,594 3,750 3,900 
Metal content ____________________ 875 1,825 2,300 2,400 2,600 
Mercur 76-pound flasks .. 30,429 30,603 14,736 24,425 25,000 
di BOO UP thousand troy ounces... 40 15 100 100 110 
inc: 
Concentrate: 
Gross weint 5,762 9,981 10,210 17,100 12,900 
Metal content 2,748 4,790 4,900 8,200 6,200 
Metal, smelteF1!!!!k!᷑!lk „ 716, 000 25, 700 27,300 30,000 33,200 
NONMETALS 
Barite, enge lees 48,066 13,087 *90,000 *90,000 90,000 
ement hydraulic... thousand tons.. — 1,771 2,697 3,768 4,000 4,500 
ays: : 
Bentonite EE 24,400 35,664 *36,500 36,500 88,000 
Fuller’s eartndn „ 4,367 4,847 “5,000 5,000 5,100 
Fl See ae 11,465 17,423 *18,100 18,000 19,000 
Distowie EE Me 4,100 4,025 4,400 4,400 4,500 
Gypsum and plasters® > _ _ _ _ _ thousand tons 175 175 191 200 200 
Lime, hydraulic do— 40 *50 *82 90 90 
Phosphate rock do... 1,173 1,136 1,084 1,025 1,250 
Salt uere gD . ĩͤ RE do_ _ __ 147 171 *165 170 170 
Sodium compounds: Caustic sda 688 €700 €700 700 700 
Strontium minerals: Celestite, gross weight ...... 5,100 5,822 $5,400 5,400 5,400 
Sulfur, elemental 2222-22-22 10,000 15,000 15,000 14,000 15,000 
MINERAL FUELS AND RELATED MATERIALS 
EE sd lr Du ³ KA ĩ E eee oe ae e i x NA 
Gas, natural: 
Gross. _----------- million cubic feet 939,118 1,148,322 1,539,006 1497,51]  £*1,613,878 
Marketed (including liquefied) ......... do- 304,905 490,095 916,023 *900,000 900,000 
Natural gas plant liquids (condensate)? 
thousand 42-gallon barrels... 20,800 32,200 33,872 34,000 68,000 
Petroleum: 
Crüde —— acci emm ALL LL do— 5420, 577 1423, 838 421.121 361,599 4287, 288 
Refinery products 
Gasoline do- 9,892 10,914 11,815 NA NA 
Jet fuel and kerosine_ _ _ ------ do— 3,066 4,453 4,380 NA NA 
Distillate fuel oli do_ _ __ 9,746 15,732 16,790 NA NA 
Residual fuel oil do... 7,337 12,447 12,7715 NA NA 
Lubricants- - - - ----------- do-..- 228 362 365 NA NA 
Other- -ccone aaa do... 2,033 1,594 10,220 NA NA 
Refinery fuel and losses do— 2,008 5,365 2,555 NA NA 
Total zu dune es do— 34,310 56, 867 58,400 *95,000 120,000 


*Estimated. Preliminary. Revised. NA Not available. 

iTable includes data available through Aug. 20, 1982. 

?In addition to the commodities listed, secondary aluminum, secondary lead, and secondary copper may be produced in 
small quantities, ammonia is produced, and crude construction materials additional to those listed presumably are 
produced for local consumption, but output is not reported and available information is inadequate to make reliable 
estimates of output level. 

Includes approximately 50,000 tons of plasters each year. 

*Reported figure. 

*[ncludes lease condensate. 
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Table 2.—Algeria: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
8 metal including alloys, scrap_ 


Iron and steel: 
Sc 


Steel, primary forms 
Semimanufactures: 
rods, angles, shapes, sections 


Bars, 


Pig iron including cast iron. _ 


Universals, plates, sheets 


bes, pipes, fittings _ _ _ 
Lead: Ore and Lane ii EM 


Metal including Galleys, scrap_ 


Mercury .......- 76-pound flasks_ . 
Nickel: 
Matte and speis 
Metal includi se alloys. scrap- ----- 


Silver metal ding ing alloys, unwrought 
and partly wrought 


Unwroug 


Semimanufactures 


value, thousands. _ 
Zinc metal including alloys: 
t 


her: 
Ores and concentrates 


thousand tons. . 


Ash and residue containing non- 


Cement 


ferrous metals 


Alkali, alkaline-earth, rare-earth 


metal... e 


NONMETALS 


Diamond: Industrial 


Graphite, natural 
Salt and brine 


Base metals including alloys, all forms 


value, thousands 
Diatomite and other infusorial earth _ _ _ 
Fertilizer materials, crude: Phosphatic_ . 


Stone, sand and gravel: Dimension 
stone, crude and partly worked 


Sulfur: Sulfuric acid, oleum 
Other: C 


MINERAL FUELS AND RELATED 
MATERIALS 


rude 


Gas, natural, liquefied! 


thousand tons. . 


Petroleum and rennen products: 

Crude. thousand 42-gallon barrels. . 
sa cd pem 

ine ~- -----—-- do.... 

Kerosine and jet fuel do _ _ _ 

Distillate fuel oi do. ... 

Residual fuel oil do. ... 

Lubricants... _ do 


1Liquefied natural gas and liquefied petroleum gas, not differentiated. 


Mineral jelly and wax do- 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


2Less than 1/2 unit. 


1979 


50 
985 
40 
1,144 
60,333 
84,070 
19,893 
2,493 
9 
3,720 
16,303 


4,055 


2,352 


$387 
1,850 
836,122 


112 
3,480 
23,648 
9,664 


415,226 


1,315 


1980 


128,699 
19,383 
1 


8 
4.556 
10,762 


178 


2,139 


41 


8,450 
$215 
400 
807,828 


109 
2,000 


540 
5.385 


5,704 
356,459 


17,052 
658 
10,624 
14,681 
(3) 


10,007 


United 
States 


2,192 


190,682 


Destinations, 1980 


Other (principal) 


All to France. 
All to France. 
Do. 


Italy 52,408; Denmark 6,603; Spain 
USSR. 67,683; Italy 60,434; Tunisia 
All to Italy. 

All to France. 

All Lo Tania 


East erm 8,848; Japan 1,595; 
Albania 290. 


All to France. 


All to Switzerland. 


U.S.S.R. 7,500; United Kingdom 
5,005; Yugoslavia 3,701. 


Belgium-Luxembourg 784; Italy 228; 
Albania 182; Czechoslovakia 133. 


B 1,412; France 


All to East Germany. 


All to Mali. 


All to Ireland. 
All to France. 
Finland 120,586; France 196,614; 
Nus ary 112 2,563. 
rance. 
Au e Benin. 


All to Tunisia. 
All to U.S.S.R. 


France 1,524; Spain 1,151; United 
Kingdom 677. 


West Germany 54, 237; France 41, 521: 
Italy 21,855. 


Netherlands 11,719; United Kingdom 
1,422; France 1.290. 

Netherlands 356; Benin 108; Turkey 

Bi scar; 6,741; France 1,659; 


taly 1,504. 
sapan 1,255; Netherlands 947; Italy 


All to France. 
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Table 3.—Algeria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
d sea Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides |... .. .. 26 1,142 ya Switzerland 600; France 510; West 
Germany 17. 
Metal including alloys: 
Serap eno 8 79 -- All from West Germany. 
Unwrou ght 1.948 3,741 ROM t 1,002; United Kingdom 920; 
mania 831. 
Semimanufactures 8,206 8,016 866 ayl ,500; France 1,422; Norway 
Chromium: Oxides and hydroxides _ _ _ - 174 12 em France 7; Switzerland 4. 
p ni metal including alloys: 18 
Unwrousht pS fic fas hehe 86 2,398 5,418 1 e 4.057: Canada 985; France 
Semimanufactures 7,325 15,045 12 Italy 4,428; West Germany 3,285; 
France 1,955. 
Iron and steel: 
As roasted . value = $1,000 _. All from Switzerland. 
etal: 
SAD cou a  DanE E 1 356 4 France 315; West Germany 34. 
Pig iron, cast iron, powder, shot 7,505 10,789 15 us Germany 7, 7,491; Canada 2,450; 
weden 
Ferroalloys. - - ----------- 4,416 6,902 -- Be og mde im 2,335; Iceland 
Steel, primary form 405,434 530,083 27 West Germany 205,986; Belgium- 
eure 114,525; Netherlands 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 820,995 530,053 21 wr CT 222, 627; Belgium-Luxembourg 
122,74 West Germany 70,546. 
Universals, plates, sheets 135,108 148,883 1,322 West Gerne 82,102; France 34,767; 
Belgium-Luxembourg 18,605. 
Hoop andstrip........- 33,214 13,470 89 West Germany 8,974; France 2,327; 
5 1.821 
Rails and accessories 7,767 502,649 (1) West Germany 500,156; France 1,449. 
d. M SR MC 36,771 47,076 14 Italy 13,714; Belgium-Luxembourg 
11,999; West German 10,901. 
Tubes, pipes, fittings . _ _ — 332,216 173,838 4, 196 West Germany 42, 120; Belgium- 
Luxembourg 35,624; France 26, 504. 
Castings and forgings, rough 703 2,658 o West Germany d, 1 971; Tunisia 453; 
taly 
Lead: 
Oxides and hydroxides --------- 1,643 1,928 West Germany 790; France 786; 
United Kingdom 350. 
Metal including alloys: 
Unwrought ... 5,495 8,843 Le West Germany 3,560; Belgi 
Luxembourg 2 ,395; Canada 1 ,068; 
Tunisia 1,033. 
Semimanufactures 8⁴ 249 . Belgium - Luxembourg 194; France 53. 
Magnesium metal including alloys, all 
i uem S aee 6 38 T France 22; United Kingdom 8; West 
Germany 7. 
Manganese: Oxides and hydroxides _ .. .. _ 1,571 1,329 TN Greece 720; West Germany 355; 
France 250. 
Mercury .......- 76-pound flasks_ . 203 29 "S Mainly from West Germany. 
Molybdenum metal including alloys, ail 
forms o koe i 8 9 3 -— Do. 
Nickel: 
Matte and speiss _ _ _ _ _ - __ value zu $1,000 T All from Spain. 
Metal including se 
nwrought. ------------- 2 TR 
Semimanufacturess .. 40 61 (3) West Germany 36; Belgium- 
Luxembourg 9; France 6. 
Platinum-group metals including alloys, 
unwrought and partly RouE 
value, thousands. . $1,250 $599 NE United Kingdom $428; Switzerland 
$85; France $78. 
Silver metal including alloys, unwrought 
and partly wrou ght do-—— $2,783 $3,243 $30 Be gium T uxembourg $2,691; Swit- 
zerland $322; France $91. 
Tin dein including alloys: 
SCIaD ei ocio ooo coude ter 92 123 -- Spain 45; Malaysia 40; United 
Kingdom 21. 
Semimanufactures 58 100 4 EAM ej ; Belgium-Luxembourg 27; 
pain 
Titanium: Oxides and hydroxides .. .. . _ - 4,561 7,516 -- West Germany 6,849; Belgium- 
s i jx zi ii Luxembourg 600; France 53. 
n metal including oys, 
cati PR 8 4 22 1 West Germany 19. 


See foot notes at end of table. 
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Table 3.—Algeria: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 i 
á 2 5 80 Other (principal) 
METALS —Continued 
Zinc: 
Ore and concentrate 55,475 30,491 nes Belgium-Luxembourg 7,956; Peru 
6,553; Sweden 6,240. 
Oxides and hydroxides 732 199 1 west Germany 15; Italy 40; 
Netherlands 40. 
Metal including alloys: 
Unwrought ------------- zi 3 EN All from France. 
Semimanufactures 987 1.179 "E di 702; Belgium-Luxembourg 
West Germany 124. 
Other: 
Ores and concentrates... 6,702 1,421 755 Australia 451; Belgium-Luxembourg 
98; Italy 75. 
Ash and residue containing non- 
ferrous metals value $4,000 E 
usen alkaline-earth, rare-earth 
DINERO 8 123 25 2 Italy 15; France 3; Switzerland 3. 
Metalloids AE eae Ee A EN eS ES 2 2 
Base metals including alloys, 
unwrought and semimanufactures _ 271 33 (1) Bel ium Luxomboute 30; West 
rmany 2. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
"lS MER eee a Oc has LER Str 51,247 63,398 _. Italy 56,438; Spain 6,951. 
Artifical: Crundum. - - ------—- 32 51 Sa France 34; It y 14; West Germany 3. 
and powder of precious and 
semiprecious stones 
value, thousands $13 $6 NE France $5; United Kingdom $1. 
Grinding and polishing wheels and 
rr uui eeu 518 1,477 5 France 500, 566, West China 156. 
Asbestos, cru de 10,234 21, 305 (1) canada xo 566; West Germany 3,394; 
Barite and witherite 68,092 37,258 n Italy 5 35 416; North Korea 3,842. 
Boron materials: Oxide and acid - 281 358 21 France 240; West Germany 513 Italy 
Cement thousand tons 1.128 962 2 Spain 418; France 204; Greece 183. 
)/)%//%%!.ͤͥũͤ 8 5,497 1,932 38 France 5, 649; Italy 2, 152; West 
Germany 59. 
cay ane and clay products: 
J w ERU a 24,156 16,475 Spain 6,000; United Kingdom 4,314; 
West Germany 4,2714. 
Products: 
Nonrefractory - - - -- ------- 5,129 3,415 — Spain 2,248; Italy 736; France 223. 
Refractory including nonclay 
Ni 88 20,515 27,882 102 Italy 8,493; West Germany 8,482; 
France 3,122 
Diamond: 
Gem, not set or stru 
value, thousands $7 em 
Industria do_ _ __ $1,114 $1,384 $30 Zaire $1,096; Ireland $247. 
Diatomite and other infusorial earth _ _ _ 66 10 d aa 4 ; West Germany 5; Iceland 
Feldspar, fluorspar, nepheline _ _ 4,891 6,635 bak Italy 4,084; West Germany 1,159; 
orway 1,115. 
Fertilizer materials: 
Crude: Phosphatic __________-_- zx) 39 — France 36; West Germany 3. 
ufactured: 
Nitrogenouns 117,319 173,669 nee 8 88,492; Romania 82,866; 
8 V 5,990 147,621 68,017 Tunisia 6 69,104; Romania 10,500. 
// D e E 42,420 4T ,047 ce Greece 2 A 5; Italy 21,630. 
Other including mixed 3 97,189 35,511 "p e 50; Spain 15, 185; France 
Ammonia -—--------------- 50,012 48,853 17,251 U. S S.R. 13,619; United Kingdom 
10,221; Ire and7, 
Graphite, natural ____________-_~- 248 312 __ West Germany 151; United Kingdom 
G d pl 4,716 1,716 F i ry 491; J 
um and plastertr s ; ; 2a rance pain Ja s 
Lime J.; 8 280 3,015 es France 1 31653 005 1,136; N 
Luxembourg 300 
uS ö eL Be 669 803 — Austria 700; West Germany 96. 
Crude including splittings and waste 3,100 205 me Fiji 203. 
Worked including agglomerated 
splittings ______________-~- 50 99 m West Germany 94; France 3. 
Pigments, mineral: Iron oxides, processed 978 974 — West Germany 952; France 12; 


See footnotes at end of table. 
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Table 3.—Algeria: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
d . Other (principal) 
NONMETALS —Continued 
Precious and semiprecious stones other 
than diamond: Synthetic 
value, thousands. _ $62 $193 EN AURIS $184; Czechoslovakia $5; 
rance 
Salt and brine- - -- -----------—- 552 25 -- West Germany 13; Switzerland 6; 
France 5. 
Sodium and potassium compounds, n.e.s: 
Caustic po tas 22 37 (1) West Germany 17; France 16; United 
Kingdom 2. 
raped S000 o nuu tel. 17,065 12,464 2 Italy 6,471; Spain 3,534; France 1,219. 
Kur a et oa 15,049 21,762 TN Spani 8, 614; ortugal 6,500; France 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 4,589 1,595 -- Mainly from Albania. 
Wrede. 76 5 e Mainly from France. 
Dolomite, chiefly refractory- grade 2,955 2,139 "ts Spain 1,700; West Germany 550; Italy 
210; France 193. 
Gravel and crushed rock... 15,271 36,252 2 Italy 36, 104; West Germany 84; 
France 43. 
Limestone other than dimension 
value uc $6 -- All from Sweden. 
Quartz and quartzite.__________ 1,958 2,962 DN en ooh Maly 100. 522; Nether- 
lands 1,223; 
Sand, excluding metal- bearing 2,450 5,869 357 Belgien Luxembou 895; Switzer- 
land 218; France 1'/9. 
Sulfur: 
Elemental: 
Other than colloidal .. ..... 69,736 52,117 — S 46,258; Poland 5,827; West 
rmany 32. 
Colloidal --— ------------ 5,926 6,990 s em 6,985; France 5. 
Sulfuric acid, oleum .. 1,188 67,267 5,746 A 8 "ud 8; Italy 14,421; 
ort 303. 
5 soapstone, pyrophyl lite 2,106 1,428 -- Italy 583; Austria 405; France 251. 
er 
Crude 796 35 e prance 17; West Germany 9; U.S.S.R. 
Slag and dross, not metal-bearing _ _ - (1) 86 -- Netherlands 85. 
Oxides, hydroxides, peroxides of 
barium, magnesium, strontium 71 30 -- West g, Wert Cern 
Halogens excluding chlorine _ _ _ _ _ _— 1 12 1 Hays 6; West Germany 3; Switzerland 
Building materials of asphalt, asbestos 
and vt r cements, unfired non- 
sea at seca cea ̃᷑̃᷑̃ Re tas 16,241 15,284 1 prano 7,036; Austria 4,190; Spain 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural |... 2,352 4,555 S All from Netherlands. 
Carbon black -——-—-----------—- 2,189 2,901 22 Spain 1,410; West Germany 1,159; 
France 310 
Coal: Anthracite and bituminous 
coal excluding briquetsss _ 91,455 510,132 358,893 uv 5 126,839; U. S. S. R. 
Coke and semicoke_ ____________— 206,228 93,012 (1) Italy 56,644; United Kingdom 19,368; 
Australia ,090. 
Peat including briquets and litter 5 2,059 ENE France 1,983; West Germany 76. 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. _ 1,376 1,085 94 Italy 973; Netherlands 17. 
Kerosine and jet fuel do... 77 141 (1) Nee erlands 52; U.S.S.R. 45; France 
Distillate fuel oil |... do_ _ __ 320 339 5 Italy 334. 
Residual fuel oil do... 418 410 (1) Italy 453; Spain 16. 
Lubricant - do— 503 497 1 United Kingdom 242; Italy 214; West 
Germany 27 
Other: 
Liquefied petroleum gas . do- 1,021 1,730 (1) e 5 ad ; Libya 365; United 
ngdom 
Mineral jelly and wax ..do.... 67 91 West Germany 68; Japan 22. 
Bitumen and other residues 
do— 411 561 -— Spain 252; West Germany 122; 
Albania 115. 
Bituminous mixtures. do- 81 48 (1) France 45; Netherlands 1. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals .. .. .. _ 15,882 21,207 " 


!Less than 1/2 unit. 


France 14,908; United ago 
6,000; West Germany 
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COMMODITY REVIEW 


METALS 


Aluminum.—Algeria continued to import 
the bulk of its aluminum metal require- 
ments from European countries. Joint- 
venture plans to construct the 140,000-ton- 
per-year M'Sala aluminum smelter were 
suspended. The Algerian Government and 
the U.S.S.R. were keeping information con- 
fidential on the proposed aluminum project. 

Iron Ore.—Output from the Ouenza iron 
ore mining complex located in northeast 
Algeria has remained relatively stable dur- 
ing the past few years. Khanguet, the small- 
est of the three mines comprising the Ouen- 
za complex, had ores averaging 55% iron, 
but reserves were nearly exhausted. Ouenza 
reserves were estimated at 100 million tons 
with a 53% average grade of iron, and the 
adjacent Bou Khadra ores stood at 50 mil- 
lion tons with a 58% grade. 

The three open pit mines had ore beds of 
10 to 15 meters thickness and required 
moving 2 to 3 tons of overburden for every 
ton of ore mined. Expansion plans were 
made for the Ouenza and Bou Khadra 
Mines. Chemical analyses indicated that 
the Ouenza ores were slightly calcareous 
and the Bou Khadra ores slightly siliceous, 
but no impurities were detected that would 
inhibit steel production. 

Current annual production, rated approx- 
imately 3 million tons, was expected to 
increase to 5 million tons by the second half 
of the decade. An ambitious target was set, 
to produce 13 million tons of iron ore per 
year by 1990. Increased production will be 
required for cost-effective expansion of the 
El Hadjar steel mill and to accommodate 
the future Jijel steelworks. 

The Gara Djebilit and Mercheri Abudul 
Aziz iron ore deposits in southwest Algeria 
continued to be evaluated by the Algerian 
and the U.S.S.R. Governments. Despite the 
large magnitude of the iron ore resources, 
estimated at 3 billion and 2 billion tons of 
medium-grade ore for the Gara Djebilit and 
Mercheri Abudul Aziz deposits, respective- 
ly, high transportation costs have inhibited 
development. 

Iron and Steel.—The El Hadjar steel- 
works commissioned its No. 3 converter and 
No. 2 blast furnace during 1981. Expansion 
plans to raise annual production capacity 
from 500,000 tons to 2 million tons included 
replacing the No. 2 converter and installing 


a continuous caster. Án agreement was 
signed between Nippon Steel Corp. (Japan) 
and Algeria's state-run SNS for the former 
to lend technical advice on the El Hadjar 
expansion. The technical cooperation agree- 
ment, which replaced a similar accord sign- 
ed in 1977, covered operations, facility im- 
provements, quality control, and production 
management. 

Construction of the 2-million-ton-per-year 
Jijel direct-reduction steelworks was 2 years 
behind schedule. Bidding was closed in 
1981, and Belgium's Tractionale and Ja- 
pan's Nippon Steel Corp. were awarded the 
engineering services contract. Construction 
plans included a pelletizing plant, electric- 
furnace shop, and a bloom and billet mill. 

SNS was negotiating a $20 million loan 
from the World Bank to help finance vari- 
ous steel projects. The loan application was 
withdrawn by yearend 1981, but no other 
details were made public. The Algerian 
Government allocated $1.4 billion to expand 
the El Hadjar steelworks over the current 
1980-84, 5-year-plan period. 

Other Metals.—Lead and zinc ores con- 
tinued to be produced at the El Abed Mine 
and the smaller Bou Caid and Ain Barbar 
Mines. Algeria operated two zinc concentra- 
tors at El Abed and Zerzer-Yousof and a zinc 
smelter at Ghazaout. All of the plants have 
been constructed since 1973, but no infor- 
mation was available on current production 
efficiencies, estimated to be low during 
1980-81. 

Mercury continued to be mined at Azza- 
ba. Recoverable reserves, estimated at 
500, 000 flasks, were projected to last until 
1990. The state-run Société Nationale de 
Recherches et d'Exploitations Miniéres, 
(SONAREM) envisioned mining wolframite 
ore, located at Laouni in the Hoggar Moun- 
tains, by 1984. The feasibility of con- 
structing a ferrotungsten smelter rated at 
500 tons per year was being considered. The 
remoteness of the Hoggar area and the lack 
of water resources may continue to post- 
pone development. 


NONMETALS 


Cement.—Despite recent efforts to ex- 
pand cement production through construc- 
tion of numerous new facilities, domestic 
demand exceeded supplies and approxi- 
mately 1 million tons of cement was im- 
ported in 1981. The annual production tar- 
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get was set at 12.5 million tons of cement 
per year by 1984, but some construction 
schedules have been delayed. For example, 
the 1-million-ton-per-year Sour El Ghozlane 
plant currently being constructed by F. L. 
Smidth (France) was originally scheduled 
for startup in 1982 and was pushed back to 
1983. The current 5-year plan allocated $2.1 
billion for the building materials industry 
and $1.4 billion to increase annual cement 
production capacity from approximately 6 
million tons in 1980 to 10 million tons by 
1984. 

Fertilizer Materials.—Nitrogenous.— 
SONATRACH operated two ammonia fer- 
tilizer units during 1981, both at the Arzew 
facility. The first 272,000-ton-per-year nitro- 
gen unit was being refurbished during 1981 
and was expected to be back onstream by 
1982-83. A second ammonia unit, rated at 
330,000 tons per year, was brought into 
production at Arzew in January 1981. Two 
ammonium nitrate units were also operat- 
ing at Arzew by yearend 1981, with a 
combined production capacity of near- 
ly 200,000 tons per year. Cruesot Loire 
(France) completed construction of a third 
ammonia unit with production capacity 
similar to that of Arzew. The unit, located 
within the Annaba fertilizer complex, was 
not operational by yearend 1981. 

Downstream facilities for the Arzew am- 
monia production units in 1980, included 
a 132,000-ton-per-year nitric acid plant, 
a 55,000-ton-per-year ammonium nitrate 
plant, and a 61,000-ton-per-year urea plant. 
These facilities were recently expanded, but 
a relatively low output efficiency of 30% 
was reported for 1980-81. The Annaba fertil- 
izer complex included plans for a 350,000- 
ton-per-year ammonium phosphate plant 
and a 260,000-ton-per-year nitric acid plant. 

Construction of a fourth ammonia unit 
with similar production capacities was 
being considered. The proposed location for 
this facility was at Skikda. The projected 
startup date was set for 1987. Tentative 
plans also included the expansion of am- 
monia-consuming downstream plants and 
storage facilities. Storage capacity during 
1981 was 20,000 tons at Arzew and 6,000 
tons at Annaba. 

Phosphate.—Algeria's major phosphate 
deposit and mine was located at Djebel Onk, 
where reserves were estimated at 200 mil- 
lion tons. The older Kouif deposit, located 
adjacent to Djebel Onk in the northeast 
corner of the country, continued to be 
mined, but reserves were estimated to be 
near depletion. SONAREM planned to ex- 
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pand output from the Djebel Onk Mine by 
approximately 2 million tons per year by 
1986. Expansion of phosphate processing 
facilities was being considered to diminish 
exporting the lower valued raw materials. 

The new phosphate facilities at the Anna- 
ba fertilizer complex were rated at approx- 
imately 230,000 tons per year of diam- 
monium phosphate, 200,000 tons per year 
of monoammonium phosphate product, 
165,000 tons per year of phosphoric acid, 
and 530,000 tons per year of sulfuric acid. 
Technical difficulties were reported during 
1980-81. 

Two more phosphate units, with capaci- 
ties of 165,000 tons per year of phosphoric 
acid and 280,000 tons per year of triple 
superphosphate (PO,), were planned as 
part of the $400 million Tebessa fertilizer 
complex. Marubeni Corp. and Hitachi Corp. 
(Japan) won the contract for the P.O; plant, 
utilizing the Nissan Chemical process; 
Polimex-Cekop (Poland) won the contract 
for the associated 530,000-ton-per-year sul- 
furic acid plant. The anticipated startup 
date for the entire Tebessa complex was 
1983. 


MINERAL FUELS 


Petroleum and Natural Gas.—The output 
of natural gas increased approximately 8% 
over 1980 output levels. Algeria’s commer- 
cially proven reserves of 132 trillion cubic 
feet comprised roughly 5% of the world’s 
natural gas reserves as of January 1, 1981. 
These -reserves were projected to last ap- 
proximately 370 years at the current pro- 
duction rate. 

Petroleum production declined 20% be- 
tween 1980 and 1981. Proven reserves, esti- 
mated at 8.2 billion barrels, were projected 
to sustain current production levels for only 
20 years. Oil liftings declined from 1 million 
barrels per day in early 1981 to 600,000 
barrels per day in October 1981. Despite 
world market conditions, Algeria continued 
to maintain one of the highest crude prices 
throughout 1981, along with Libya and 
Venezuela. Algerian blend (44° API) was 
selling at $37.50 per barrel, and condensate 
exports (63° to 64° API) were increased to 
$36.70 per barrel in November 1981. 

Algeria attempted to negotiate oil barter 
deals to sell its high-priced crude. Spain’s 
Hispanoil and Cespa Brasileira de Petróleos 
SA were granted a 4-year crude oil supply 
contract in exchange for an exploration 
agreement. The contracts called for an 
18,000-barrel-per-day oil supply for Hispan- 
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oil in return for a $42 million exploration 
effort in Algeria's Rhadames region. Cespa 
agreed to purchase 15,000 barrels per day 
and was obligated to spend $40 million on 
exploration within Algeria. 

Liquefied Natural Gas. -SONATRACH 
operated four liquefied natural gas (LNG) 
gas processing plants with total combined 
gas capacity of 5.3 billion cubic feet per day 
and gas throughput of 4.3 billion cubic feet 
per day. The two Hassi R'Mel plants contri- 
buted 86% of the gas throughput while 
facilities at the northern coastal areas 
Arzew and Skikda continued to be refur- 
bished and completed. Pullman Kellog 
Algeria Inc., the main contractor at Skikda, 
completed constructing the fourth through 
seventh lines at Skikda LNG-2. The annual 
liquefaction capacity was raised from 583 
billion cubic feet to nearly 1.1 trillion cubic 
feet. 

Some of the Arzew facilities were dam- 
aged by the severe Mediterranean storm 
late in December 1980. A tanker was 
aground at LNG-1, but the LNG port itself 
was not damaged. In February, only two 
LNG trains at LNG-1 and LNG-2 were 
operating. Later in the year, two out of six 
LNG-1 trains were available for export; 
three of the lines were slated for the Arzew 
industrial zone and one was reserved for 
standby. LNG-2 units continued to be con- 
structed, and the second train was tested in 
April 1982. Pullman Kellog Algeria Inc. 
submitted and won a contract in December 
1981 to complete the 1-billion-cubic-foot-per- 
day LNG-2 plant. The planned annual pro- 
duction capacities were 2.6 million barrels 
propane, 2.2 million barrels butane, and 1.6 
million barrels natural gasoline. The com- 
pany was also bidding for a 3-year technical 
services contract for all LNG-2 operation 
phases. Problems were encountered in the 
startup of the third LNG-2 train, owing 
primarily to a shortage of nitrogen. Four 
out of the six LNG-2 trains were completed 
and tested by yearend 1981. 

Liquefied Petroleum Gas.—Despite the 
emphasis in expanding production of LNG, 
plans were made to increase the output of 
liquefied petroleum gas (LPG). Kobe and 
Marubeni Corp. (Japan) won the $272 mil- 
lion turnkey contract for a LPG recovery 
plant. The 1.2-million-ton-per-year LPG 
plant was expected to be constructed at the 
Hassi R’Mel Gasfield within the Algerian 
Sahara. The scheduled completion date was 
1985. Another $57 million contract was 
awarded to the Japanese company Mitsu- 


bishi to construct an associated gas treat- 
ment plant. The planned objective was to 
recover natural gas liquids and LPG from 
associated gas and reinject dry gas back into 
the field. Financing was arranged through 
Japan’s EXIM Bank (60%) and a group of 
seven Japanese commercial banks (40%), 
with the loan disbursement period running 
through June 1984. 

SONATRACH planned to start up a 
2,300-barrel-per-day lube complex at Arzew 
in 1982. The engineering contract was 
awarded to Foster Wheeler (United States). 
Construction was to be handled by a Euro- 
pean firm. 

Petroleum and Natural Gas Contracts.— 
Algeria’s natural gas pricing negotiations 
with several European countries and the 
United States were for the most part incon- 
clusive by yearend 1981. Belgium was the 
only country that finalized a long-term 
supply agreement with Algeria during the 
year. 

Distrigas of Belgium signed a 20-year 
supply contract in April 1981 for 88 billion 
cubic feet in 1982, increasing to 177 billion 
cubic feet from 1986 through the remainder 
of the 20-year period. The base price agreed 
upon was $4.80 per million British thermal 
units (Btu). 

In December 1981, it was announced that 
Gaz de France and Algeria had achieved an 
agreement on the political level. France was 
seeking to renegotiate a 20-year supply 
contract slightly above the 1972 contract 
price of $3.70 per million Btu. Discussions 
were under way to develop a price index 
based on the average price of a basket of 
crudes. Deliveries under a new contract 
were expected to commence early in 1982. 
In the meanwhile, France’s Compagnie 
Francais des Petróles (CFP) was granted a 
1-year, 60,000-barrel-per-day crude contract 
to replace the previous 220,000-barrel-per- 
day agreement. 

Negotiations with Italy’s state oil group, 
Ente Nazionale Idrocarburi (ENI) were 
faltering, despite the recent completion of 
the $3 billion trans-Mediterranean (Trans- 
med) pipeline project. The pipeline, running 
from Algeria’s Hassi R’ Mel Fields through 
Tunisia, underwater to Sicily, and overland 
to Naples, was partially financed by Italy. 
ENI argued against Algeria’s price propos- 
als on the basis that Transmed gas was 
cheaper to transport than LNG, and gas 
should be indexed against oil product prices 
rather than crude oil prices. The initiation 
of the Transmed pipeline will likely hinge 
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on an acceptable natural gas price. Expan- 
sion plans, including a second underwater 
pipeline and an extension to Bologna in 
northern Italy, were temporarily shelved. 
Italy’s original 1977 contract was for an 
eventual delivery of 412 billion cubic feet 
annually at a base price of $1 per million 
Btu indexed to a 1975 basket of crudes to 
$3.42 per million Btu at the Algerian- 
Tunisian border. 

The British Gas Corp. agreed on an inter- 
im contract that allowed for an increase in 
Algerian LNG exports in three stages after 
the first 9 months of 1981. The average 
price of $4.60 per million Btu was agreed 
upon. The Netherlands and Greece were 
also involved in LNG supply negotiations. 

Algeria continued discussions with vari- 
ous U.S. firms throughout the year. There 
was a deadlock in the El Paso LNG negotia- 
tions during February, and no information 
was available at yearend on the Consolidat- 
ed Natural Gas Co., Columbia Gas Systems 
Inc., and Southern Natural Resources Inc. 
expected replacement of E] Paso’s intended 
deliveries. 

Trunkline LNG Co. (United States) was 
scheduled to receive deliveries in August 
1981. No deliveries were made by yearend 
owing to the Trunkline’s unfinished LNG 
facilities and the price dispute. The Trunk- 
line facilities, located in Lake Charles, La., 
were designed to handle 165 billion cubic 
feet per year of LNG tanker deliveries. The 
Trunkline complex also included a regasifi- 
cation plant. 

The 1977 United States-Algerian LNG 
contract called for total deliveries of 3.3 
trillion cubic feet of gas over 20 years. The 
contract price was $3.94 per million Btu 
f.o.b. and a delivered price of $7.22 per 
million Btu. Interestingly, the 1977 contract 
provided for formal price negotiations after 
1 month of full volume deliveries. Full 
volume was equivalent to 4.3 million cubic 
feet tanker deliveries every 7 days. This 
volume was never achieved. 

Pipelines.—Algeria possessed three natu- 
ral gas pipelines with a combined annual 
capacity of 1 trillion cubic feet in 1981. The 
1,070-kilometer Transmed pipeline complet- 


ed in mid-1981 has an annual capacity of 
412 billion cubic feet. Algeria concluded 
additional oil and gas pipeline contracts 
during the year. 

In July 1981, an agreement was signed 
between the Algeria and Soviet state oil 
companies for the latter to complete a 421- 
kilometer section of one of the Hassi R'Mel 
gas pipelines. In additions, SONATRACH 
contracted Canadian Bechtel Ltd. to com- 
plete a 502-kilometer, 44-inch natural gas 
network at Rhouda Nouss by 1982. 

Bechtel Ltd. (United States) was also 
contracted to engineer a 510-kilometer, 24- 
inch and an 11-kilometer, 14-inch LPG line 
from Hassi R'Mel to Arzew by 1983. A 632- 
kilometer, 30-inch oil pipeline was expected 
to connect in Amenas to Haoud El Hamra. 
The contractor expected a completion date 
of March 1982. Another 523-kilometer, 30- 
inch crude oil line between Ohanet and 
Haoud El Hamra was expected to be con- 
structed by March 1982. 

Uranium.—Progress was made on devel- 
oping the remote Hoggar Mountain urani- 
um deposits. Reserves were estimated be- 
tween 25,000 and 50,000 tons, and produc- 
tion was envisioned at 1,000 to 1,200 tons of 
uranium oxide per year. The Davy-McKee 
Group (United States) was contracted dur- 
ing 1980 to construct the ore treatment 
plant. Plans were being made to utilize an 
alkaline leach process, which requires a 
minimum amount of water. The Union 
Miniére Group (Belgium) was expected to 
provide technical assistance in mining the 
deposits. A consortium of Belgian, United 
States, Swiss, and French international 
firms was expected to conclude the turnkey 
contracts by 1982. Initially, plans were 
made to develop two open pits at Abankor 
and Daira and an underground mine at 
Timgaouine. The total estimated cost of the 
project, including the construction of an 
airstrip and a small town, was estimated at 
$300 million. 


! Physical scientist, Division of Foreign Data. 

*?Where necessary, values have been converted from 

gerian dinars (DA) to U.S. dollars at the rate of 
DA4.3158 = US$1.00 for 1981. 
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The Mineral Industry of 
Angola 


By George A. Morgan! 


In 1981, mineral production levels overall 
remained low compared with 1974 preinde- 
pendence levels and relatively unchanged 
compared with those of 1980. Reactivation 
of several small-scale mining operations 
continued. 

The economy underwent severe strain 
during the year owing to a decline in oil 
revenue and the high cost of internal securi- 
ty and defense. Crude oil sales were the 
principal source of foreign exchange, ac- 
counting for 78% of the value of all exports, 
followed by diamond and coffee sales. The 
reduction in revenue led to a decline in 
foreign exchange reserves from the $308 
million recorded at yearend 1980.? Military 
expenditures due to the civil war were 
estimated to account for over one-half of the 
material budget. The gross domestic prod- 
uct (GDP) at current prices was $3.34 bil- 
lion, and about $1 billion at constant 1973 


prices. External debt was up sharply at 
yearend 1981 to $2.3 billion, necessitating 
short-term borrowing. 

The national plan for 1982 development 
was changed to reflect a 40% reduction 
in Government-directed investment from 
1980. Imports were limited and emphasis 
was being placed on upgrading manage- 
ment skills which still suffered from the 
loss of experienced personnel. Food avail- 
ability remained a severe problem, and all 
crop production and fish harvest levels were 
well below 1974 levels. The country’s plants 
were estimated to be operating at less than 
30% capacity. Absenteeism was reported to 
be a severe problem. 

Negotiations were conducted with several 
countries, and agreements were signed for 
foreign involvement in projects in the agri- 
cultural, iron and steel, and mining sectors. 


PRODUCTION AND TRADE 


Official production and trade data for 
most mineral commodities were unavail- 
able. Production data for Angola were gen- 
erally estimated on the basis of best avail- 
able information. The fall in output of oil 
was primarily due to technical problems 
and the exhaustion of reserves in the oldest 
oilfields. Only a small portion of the asso- 
ciated gas produced was marketed; the re- 
mainder continued to be flared. 

The decline in price of crude oil sold 
caused substantial changes in the Govern- 
ment's investment program for other indus- 
tries, including mining. Attention was to be 
directed to increasing the efficiency of oper- 
ation of existing facilities. Diamond produc- 
tion increased modestly from that of 1980, 


but a number of problems still remained, 
such as (1) lack of technical personnel and 
spare parts and (2) poor security. 

Electrical power shortages were reported 
to have occurred frequently in Luanda and 
other cities. Old equipment and manage- 
ment inefficiencies were cited for the power 
failures. Several contracts were let to modi- 
fy damsites for expanding powerplant out- 
put. However, most of the power produced 
was supplied from diesel-powered genera- 
tors. 

The Journal De Angola, the official news 
organ of the Angolan Government, reported 
candidly on the shortcomings of the miner- 
als and other sectors of the economy. Fail- 
ure to achieve goals set in previous years for 
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various mineral commodities was attrib- 
uted to a lack of knowledge and realism 
regarding numerous factors involved in 
each project undertaken. Reference was 
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made to the successful exploitation for ex- 
port of quartz crystal and granite as facing 
stone, but output levels were not confirmed. 


Table 1.—Angola: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 1981* 
METALS 
Iron and steel: Crude steel® ______________ 5,000 10,000 10,000 10,000 10,000 
NONMETALS 
Cement, hydraulic ------- thousand tons 300 400 *400 240 250 
Clays: Kaolin 500 " ae M eee 
Diamond 
Gem —-----------—-- thousand carats__ 265 525 630 1,125 1,200 
Industria do... 88 175 210 375 400 
29 "UTotüle c4 m 8 do... 353 700 840 1,500 1,600 
e,, ß sau C ee 20,000 25,000 25,000 25,000 20,000 
| ME METRIS EER E 50,000 50,000 50,000 ,000 50,000 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 25, 000 25,000 25,000 25,000 25,000 
Gas, petra 
FCC million cubic feet 42,400 46,500 48,600 58,000 55,000 
Marketable ce fe el ie 8 do 2,500 2,500 2,500 2, 500 2, 500 
Petroleum: 
Crude thousand 42-gallon barrels. _ 62,437 47,450 49,640 55,034 52,000 
Refinery products 
asoline __________.---~-- do... 526 510 *500 
Jet fuel__--------------—- do... 441 480 *450 
Keros ne do- 163 160 e160 
Distillate fuel oli do. ___ 1,469 1,567 1, 500 NA NA 
55 ele!!! do_ _ __ 8,725 3,796 *3,700 
Other. 6m 5e noosede do... 143 189 150 
Refinery fuel and losses do... 229 368 *300 
f do... 6,696 7,010 *6,760 NA NA 
*Estimated. "Preliminary. NA Not available. 


stable includes data available through Sept. 27, 1982. 


In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and broken 
stone) presumably is produced for local consumption, but information is inadequate to make reliable estimates of output 


levels. 


COMMODITY REVIEW 


METALS 


Copper.—Renewed interest in copper 
mines located in northwest Angola near the 
border with the Congo was announced by 
the Government. The Movoio Mine, 28 kilo- 
meters from Maquelo do Zambo, was men- 
tioned for possible reactivation. The mine 
was worked in the 1940's and 1950's by 
Empreso do Cobre Angola (ECA). Early 
extensive research had been conducted over 
the region to determine the source of the 
oxidized ores, principally malachite, which 
accounted for most of the original output. 
Productive deposits were generally believed 
to be small and relatively shallow residual 
formations derived from the leaching of 
overlying cupriferous, argillaceous sand- 
stones. Byproduct gold and silver were also 
produced. 

In 1966, a drilling program reportedly 


resulted in the discovery of 10 million tons 
of ore grading 3% to 4% copper at consider- 
able depth in the vicinity of Titelo near 
Aigl. Output of 20,000 tons of concentrate 
was reported from Titelo in 1973. A small 
furnace was also operated by ECA for pro- 
duction of black copper as early as 1949. 
Iron Ore.—Austromineral, a subsidiary 
of Voest-Alpine A.G. of Austria, completed 
a study of iron ore deposits in the vicinity of 
Cassinga. The Cassinga North (Jamba) area 
had 21.7 million tons of measured recover- 
able detrital iron ore amenable to opencast 
mining using scrapers. Run-of-mine ore at 
the deposit contained 44% iron. Reacti- 
vation of production of Cassinga, which 
ceased in late 1975, was anticipated to begin 
in 1983. About 150,000 tons of previously 
stockpiled ore, of which 40,000 tons was 
from Jamba, was shipped in a single lot 
from the port at Mocamedes to the steel 
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plants of Voest-Alpine. A 600-meter-long 
pier with a shiploader capable of loading a 
160,000-dead-weight-ton vessel at 5,000 tons 
per hour was reported operational at Mo- 
camedes. 


NONMETALS 


Cement.—An agreement reached be- 
tween Empresa de Cimentos de Angola 
(CIMANGOLA) and Danish interests pro- 
vided for refurbishing of the cement plant 
at Luanda. The company was in poor finan- 
cial condition with heavy debt and high 
short-term finance charges. Interest due on 
short-term bank loans was $1.2 million.* 

Actual production data have been revised 
downward to indicate the low-level of capac- 
ity utilization, estimated at about 31%. At 
this level, only about 72% of the production 
goal was achieved. Sales during fiscal year 
1980, including drawdowns from stocks, 
were 243,000 tons. 

Diamond.—Diamond recovery operations 
in Luanda Norte Province continued to 
increase in efficiency with a modest rise in 
output. Several production goals were re- 
ported to have been exceeded. Extensive 
training programs to upgrade worker skills 
were conducted by Companhia de Dia- 
mantes de Angola. Further exploration was 
also underway. 

Serious problems of diamond theft and 
general security were reported by the Gov- 
ernment to have resulted in a substantial 
portion of production entering the black 
market. 

Phosphate Rock.—Production of phos- 
phate rock commenced at Quindonacache in 
Zaire Province in late 1981. Production 
capacity was small at 15,000 tons per year of 
phosphate containing in excess of 30% P.O; 
from an open pit operation. 

The mine, plant, and infrastructure were 
designed and built by Bulgargeomin of Bul- 
garia. Approximately 720 square kilometers 
were surveyed by Bulgarian geologists in 
Zaire Province prior to mine and plant 
development. 

Exploration of phosphate in Cabinda 
Province was planned by Energet of Yugo- 
slavia according to terms of an agreement 
between the Governments of Angola and 
Yugoslavia. 


MINERAL FUELS 


Petroleum and Natural Gas.—Technical 
difficulties and the drop in world oil prices 
adversely affected output of crude oil in 
Angola. Production was about 140,000 bar- 
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rels per day compared with an expected 
178,000 barrels per day. About 60% of the 
total came from offshore Cabinda Province; 
most of the remainder was from the Congo 
Basin. Some oil wells, as in the Kwanza 
Basin south of Luanda, required special 
technical maintenance, such as artificial lift 
methods. Secondary recovery projects using 
reinjected gas and water were underway at 
two reservoirs in the Congo Basin. An oil- 
storage facility, with capacity for 800,000 
barrels, was under construction to reduce 
long loading periods and high demurrage. 

A major enhanced-recovery project began 
in the Cabinda Oilfield involving wildcat 
and development wells and gas reinjection. 
Output from the older wells was in a steep 
decline because of falling pressure gradi- 
ents. Approximately 78 million cubic feet 
per day of gas was to be reinjected into two 
fields beginning in May 1982. Natural gas 
liquids extraction was also to take place. In 
addition, fractionators were to be installed 
to produce propane, butane, and natural 
gasoline. Liquefied petroleum gas would be 
moved by pipeline to a refrigerated storage 
vessel prior to transport. Natural gasoline 
would be mixed with crude oil and sent 
ashore for storage via pipeline. A banking 
syndicate headed by Morgan Guaranty 
Trust Co. of the United States provided a 
loan of $50 million while the Export-Import 
Bank approved $85 million for financing the 
gas injection, enhanced-recovery project. 

In 1981, about 21,500 tons of bottled 
butane was consumed by 120,000 families, 
mainly in Luanda. Upgrading of equipment 
was underway to increase the supply to 
60,000 tons per day by 1990. 

At yearend 1981, the country’s sole refin- 
ery at Luanda, with a capacity of 33,000 
barrels per day, was damaged by sabotage. 
Several storage tanks and one of the distil- 
lation units were destroyed, necessitating 
the import of refined products from Gabon 
and the Canary Islands. 

The Sociedade Nacional de Combustiveis 
de Angola (Sonangol) was constructing a 
major service and supply center on Kwanda 
Island, 5 kilometers from Soyo in Zaire 
Province. Facilities were to include worker 
housing, warehouses, workshops, and pipe 
storage facilities. Construction of a quay 
with 200 meters of berthing area and deep- 
ening of Pululu Channel were underway. 

Sonangol also announced that it intended 
to market all crude oil directly without 
intermediaries wherever possible. Total em- 
ployment in the state-owned company was 
2,100 people. 
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Reviews Nation's Industrial Situation. Sept. 13, 1981, p. 2. 

*Marches Tropicaus et Mediterraneins (Paris). Precari- 
ous Financial Situation of Cement Plant. Sept. 4, 1981, p. 
2291. 


Physical scientist, Division of Foreign Data. 

Where necessary, values have been estimated to be 
convertible from Angolan kwanza to U.S. dollars at the 
rate of 31.25 kwanza = US$1.00 for 1980 and 1981. 

Journal De Angola (Luanda). Consultative Council 


The Mineral Industry of 
Argentina 


By Pablo Velasco! 


The Argentine economy, dominated for 
many years by the agricultural sector, was 
in recession in 1981. The Nation's gross 
domestic product (GDP) fell by about 6% to 
$131 billion? at current prices, according to 
estimates released by the Central Bank. 
This recession, which started in 1980, be- 
came more pronounced during the second 
quarter of 1981 because of the adoption of 
adjustment measures that would help to 
attain continued economic development 
from 1982 onwards. 

Mining in Argentina continued in its 
incipient stage of growth. Although a wide 
range of minerals is known to occur in the 
country, this industry is small by interna- 
tional standards and only iron ore, coal, oil, 
and natural gas are produced on an econom- 
ically significant scale, with small output of 
other minerals including barite, bentonite, 
borax, copper, fluorspar, gold, gypsum, lead, 
manganese, salt, silver, sulfur, talc, tin, and 
zinc. Argentina is one of the few world 
producers of borax (sodium borate). 

Argentina was undertaking an ambitious 
public investment program, especially in 
the energy and mining sectors, estimated by 
the Ministry of Economics at about $115 
billion during the 10-year period 1980-89. 
Foreign investment in all sectors of the 
economy exceeded $4.5 billion. The princi- 
pal source was the United States, followed 
by the Netherlands, Italy, and the Federal 
Republic of Germany. 

Exports of minerals, mineral products, 
and metals in 1981 decreased 24% to $54.2 
million compared with 1980 values. The 
aluminum industry output declined 6% in 
1981 compared with the 1980 output. The 
prospects for refined aluminum exports 
would depend upon the availability of a 
surplus after domestic demand is met. 


The Comisión Nacional de Energia 
Atómica (CNEA) reported that the Govern- 
ment of Argentina has given high priority 
to the development of the Nation's uranium 
potential, and that by 1985, CNEA plans to 
survey between 50,000 and 100,000 square 
kilometers including test drilling. The Sier- 
ra Pintada uranium mine and processing 
plant was expected to start production in 
1983 at an estimated rate of 700 tons per 
year of U, O, concentrate. 

To reduce its dependency on imports of 
copper, the Government was considering 
the development of three large ore deposits 
using domestic ane foreign capital. One of 
those deposits, Farallón Negro in the Prov- 
ince of Catamarca, was producing gold, 
silver, and manganese. Unlike the two oth- 
er deposits to be offered, Farallón Negro is 
for national bidders only, but up to 4996 of 
total equity can be of foreign interest that 
could supply the necessary technology. Ten 
kilometers south of Farallón Negro, anoth- 
er deposit, Bajo la Alumbrera, will be put 
up for international bidding. The Bajo la 
Alumbrera deposit has already been explor- 
ed, and reserves of 350 million tons of ore 
containing copper and gold have been iden- 
tified. The last of the three deposits to be 
tendered by the first quarter of 1982 is a 30- 
square-kilometer deposit, Nevados de Fama- 
tina. This deposit in the Province of La 
Rioja has not yet been explored. 

The hydrocarbons sector has been tradi- 
tionally dominated by two Government 
agencies: Yacimientos Petrolíferos Fiscales 
(YPF)—active in onshore and offshore oil 
and gas exploration, production, and refin- 
ing; and Gas del Estado—operator of the 
natural gas transmission system. Argen- 
tina's current drive is to attain self-suf- 
ficiency by 1985. To accomplish this, YPF 
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was loosening its tight grip on the industry 
to allow private operators to carry out a 
larger share of the work. Over 30 areas 
have been turned over to private consortia 
through public bidding, and three offshore 
risk contracts have been awarded to private 
groups. The most important gas and petro- 
leum discoveries were made by YPF and 
two international oil companies in Neuquén 
Province and in Tierra del Fuego in the 
south of the country. 

A 20-year hydroelectric power plan was 
underway to make Argentina one of the 
world's most impressive users of water pow- 
er for electricity and irrigation. When the 
plan is completed in 1999, hydroelectricity 
will provide more power to Argentina's 
growing industrial complex than fossil fuels 
and nuclear energy combined. Argentina’s 
largest hydroelectric project on the Paraná 
River is called Paraná Medio. Construction 
of the first two dams will be initiated in 
1985 with an installed capacity of 5,600 
megawatts. 

Government Policies and Programs.— 
Argentina has one of the largest mineral 
reserves in the world that is still largely 
unexploited. Considering that during the 
last decade the mining sector has not devel- 
oped significantly, the Government revised 
the Mining Code and promulgated a new 
Mining Promotion Law in October 1979. 
This law, No. 22,095, contemplates the fol- 
lowing objectives in Chapter I: 

1. Promotion of mining activities is ruled 
by the provisions of this law and the regula- 
tions that the Government may issue ac- 
cordingly. To this effect it shall arrange by 
agreement with the Provincial Govern- 
ments the exercise of respective constitu- 
tional powers. 

2. General objectives: (a) to contribute to 
the development of the country by increas- 
ing the production of minerals and their 
byproducts; (b) to ensure the rational exploi- 
tation of mineral resources in the national 
territory; (c) to strengthen and support the 
expansion of mining enterprises of national 
capital, whatever their legal nature may be; 
(d) to ensure the development of mining 
projects required by national defense and 
security; (e) to establish new opportunities 
for employment particularly in frontier 
areas; (f) to improve working conditions, 
raise the standard of living, and upgrade 
training of the mining work force; (g) to 
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determine the country's mining potential 
and ensure its proper management; (h) to 
promote small and medium-size mining 
activities and provide technical assistance; 
(i) to promote the establishment and devel- 
opment of consulting enterprises of Argen- 
tine capital and technical staff; and (j) to 
ensure that decisions in the mining sector 
are under national control. 

3. Particular objectives: (a) to intensify 
mineral exploration of the national territo- 
ry; (b) to supply domestic demand with local 
raw materials and substitute imports of 
minerals, ordinary metals, and mineral 
products of primary processing and prod- 
ucts of the chemical industry derived from 
minerals; (c) to increase mineral exports, 
provided domestic supply can be satisfied by 
existing ore reserves, stimulating particu- 
larly those mineral products with added 
value and in accordance with national poli- 
cies with regard to strategic minerals; (d) to 
integrate the exploitation of deposits with 
regional siting of beneficiation plants; (e) to 
increase productivity of mining operations; 
(f) to research and develop national technol- 
ogy throughout all stages of mining activity; 
(g) to promote mining enterprises by at- 
tracting domestic savings and investment of 
foreign capital; (h) to promote free market- 
ing, at international market prices, of min- 
ing production; and (i) to promote coopera- 
tion and the establishment of consortia 
among mining producers in order to furnish 
services or carry out projects of common 
interest. 

4. The National Executive Office is em- 
powered to accumulate stockpiles of strate- 
gic minerals and related products in such 
volume as the Ministries of Economics and 
Defense deem necessary for the security 
and defense of the Argentine Nation. 

The remaining chapters of Law No. 22095 
cover the following: II—Beneficiaries of 
This Law; III—General Promotion Mea- 
sures; IV—Special Promotion Measures; 
V—Mining Promotion Fund; VI—Appli- 
cation Authority; VII—Penalties and Other 
Remedies for Noncompliance; and VIII— 
Miscellaneous. 

The changes contemplated in the new law 
provide stimuli for the development of min- 
ing by recognizing the value of private 
initiative acting alongside or complement- 
ing the State's efforts in carrying out mine 
exploration and production. 
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PRODUCTION 


Production of metallic minerals during 
1981 amounted to 1.1 million metric tons, a 
46% decrease compared with 1980 output; 
nonmetallic minerals amounted to 5.8 mil- 
lion metric tons, 2% less than in 1980; and 
output of construction-related minerals was 
60 million metric tons, 2% more than in 
1980. 

The steel industry output in 1981 decreas- 
ed 6% compared with that of 1980, resulting 
in imported products totaling 467,000 met- 
ric tons. Most of the imported steel products 
came to Argentina from Japan and Brazil. 

Argentina’s aluminum industry, which 
had been growing steadily since startup in 
1974, experienced a 6% decrease in output 
in 1981 compared with that of 1980. 

Production of cement has been increasing 


steadily since 1976 and achieved record 
levels in 1981. Installed capacity for the 
cement industry in 1981 was 10.5 million 
metric tons. 

Yacimientos Carboniferos Fiscales (YCF) 
continued production of coal from the Rio 
Turbio deposits in the southernmost part of 
Argentina in Santa Cruz Province, but it 
was not adequate to meet domestic demand. 
One-half of the coal consumed in Argentina 
was supplied by cheaper imports. 

Argentina has been almost self-sufficient 
in oil for several years. Output in 1981 
increased 6.3% compared with that of 1980. 
Argentina continued as the third largest 
producer of crude oil and natural gas in 
Latin America. Production of uranium has 
increased markedly over the last 3 years. 


Table 1.—Argentina: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981 
METALS 
Aluminum metal: 
mary .. A eiue E AL 49,875 53,098 125,408 137,581 130, 000 
Secondary? _-------------------------------—-—— 6,500 8,000 10,000 8,000 8,000 
Beryllium: =) concentrate: 
rosá weight. =... oou . eee 165 22 12 31 330 
JJ a ee ee ew eee eae 18 2 1 3 33 
Bismuüth.-—. e e See CE kilograms- — "e 300 tees re — 
Chromium: Chromite, gross weight!!! „ de ai 165 169 150 
Columbium-tantalum concentrates, gross weight: 
Columbite _ - ------------------------——- kilograms_ _ 614 DOM 1,918 1,500 1,500 
ene aiu eas m iere do. .. 170 — ae S s 
Cadmium: Smelter ______________-______-_--_---------- 40 22 36 18 20 
pper: 
Mine output, metal content „ 169 319 89 182 200 
Mine; smelter ] ð —IA y qaid d dE 70 NA N NA NA 
Gold, mine output, metal content troy ounces. _ 5,509 5,600 10,140 10,956 10,900 
Iron and steel: 
VI. ane concentrate, gross weighgnt thousand tons 1,030 909 611 431 495 
etal: 
Pig iron and sponge iron_____________________ do... 71,385 1,825 1,938 1,806 1,720 
Ferroalloys, electric furnace: 
Ferromanganeeesss „„ 136,092 25,115 37,498 35,000 34,000 
Silicomanga neee 6,152 10,281 16,659 15,000 14,000 
Ferrosilicon. n-.dnddn‚‚‚‚dti 22222 15,318 10,343 15,180 14,000 13,000 
Oher o see ni ...... yk y 71,118 612 2,539 2,400 2,800 
Total nuuc 8 "58,675 746,351 71,876 66,400 63,300 
Crude ste!!! „ thousand tons. . 2,684 2,7868 3,208 2,687 2,500 
id Semimanufacture ss do 72,798 2.566 3.010 2.582 2.300 
ad: 
MP output, metal contentitet „„ 733,601 30,253 31,775 34,000 33,362 
etal: 
Smelter, primar 38,000 30,000 27,600 21,500 20,000 
Refined: 
i p ee Ses Ec 38,000 "19,700 32,000 26,700 30,000 
Secondary uo c qud ee ee 7,000 10,000 15,000 12,000 9,000 
Total Pv Cay ie a 45,000 29,700 47,000 38,700 89,000 
Manganese ore and concentrate, gross weight- - - - . 82,385 18,497 10,190 6,146 3,100 
Silver, mine output, metal content thousand troy ounces. . 2,450 2,164 2,209 2,305 ,800 


See footnotes at end of table. 
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Table 1.—Argentina: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity* 1977 1978 1979 1980P 
METALS —Continued 
Tin: 
Mine output, metal contenttii „ 537 362 386 351 
Metal, smelte k aaan 100 7100 100 200 
Tungsten, mine output, metal content `- -------------------- 70 97 59 35 
g onum; mine output, UsOg content kilograms. . 217,898 168,832 877,930 284,900 
inc: 
Mine output, metal content·eeu 39,155 36,585 37,509 33, 681 
Mine, smelter, primary TT /r „„ 29,000 23,900 36,700 25, 400 
NONMETALS 
Abrasives: Garnet |... tk 600 NA 7,200 
J y UR Seen 686 1.069 1.371 1.261 
II unu re pe Leia ĩͤ . pee eI E 30,571 45,685 54,928 49,623 
Boron materials, crude ________________--__----__---__- 83,051 127,187 132,655 155,849 
aoe hydraulic . - -----------------~--- thousand tons. . 6,002 6,316 6,667 7,133 
ays: 
Ball clay (plastic clay, n. eas _----- do____ 1,812 2,441 2,198 1,953 
eee oom etis ß ß 14,836 106,957 157,382 131,384 
,, ß e ege ad (5) -- 41,082 44,871 
Fuller's earth (decolorizing clay). z 4.129 3,482 5,445 4,772 
Kaolin oo oe eee JJC Ee re Pa ey nee OPEN 74,284 45,940 132,107 91,417 
Laterite (aluminou ))) k 59,363 43,410 „580 73, 110 
Refractory ——— — ——— ð f ut x E dt su ee 117,299 88,030 132,399 6,682 
Olho e cuui eget AUi ö]¹— uU LL cr Lem CO 565,066 435,481 577,226 693,950 
DiatoiiiB cu ci d i Lei A ee 12,331 7,227 7,821 6,527 
/ m eo E a Ne LL m 42,921 41,824 ,550 32,529 
CJ ¹ / ͥ ⁰mr ⁊ð y dE 43,792 26,746 38,076 15, 468 
F ⁵ĩ˙³U! ]½⁰r rtr LU bu eae 85 10 
n )%))%)%)JöCöÜöÜöÜt᷑ NOCERE P QENME 546,968 611,158 587,432 932,149 
d ium, spodumene, and amblygonite, gross weint 412 1 
ica: 
% ³?³7 ³⁰Ü wu 302 356 360 218 
Waste and crae sss 1,840 2,216 1,140 616 
Nitrogen: N content of ammonia ------------------------- 42,000 47,200 60,576 65,355 
Pigments, mineral, natural: Ocher . --------------------- 209 484 874 955 
Precious and semiprecious stones: Amethyst t kilograms. aches 307 38, 000 1.000 
Pumice and related volcanic materials 64,961 21,544 46,324 306,509 
Salt: 
1õö% ↄ eh thousand tons. . 2 1 1 1 
Solar ar ³ꝛ¹ꝛꝛ (rmx st MEME do- 1,146 699 619 1,003 
f p ee ce Nd AMPLO do- 1.148 100 620 1,004 
Sand and gravel: 
Sand: 
Compute ecce do- 16,178 14,778 15,348 17,047 
Ferruginous-titaniferous_ — - ----------------—- do. ... 1,833 307 410 ,630 
Silica sand (glass sand do- __- 284 313 329 
Gráveli . ce, ende ee el do. ... 9214 11,820 11,796 10,657 
Stone: 
11ͥͤĩù r na M rl C A Ire Sans ut 50 MA m 
))))l;.õöõö;wÿwkĩ]ĩ⁊x9: 8 thousand tons - 3,075 3,549 3,271 3,721 
Calcareous: 
Calcite, nonoptical |... 2 „„ 11,153 8,887 12,376 17,888 
cium carbonate (chalk)... 22222222222 52,997 7,419 13,74 32,106 
lr. ———: 225,792 184,800 289,940 220,521 
Limestone ______________-_________ thousand tons — 14,081 15,956 15, 14,322 
Marble: 
Aragonite, brkkeee“nwçôêẽo”v l n 7,701 12,44 10,902 1,342 
Onyx, in blocks and broken 364 22,149 22,919 ,638 
Travertine, in blocks and broken __________________ 9,367 6,020 13,239 16,297 
Unspecified, in blocks and brken-wd 61,166 271 108,857 105,415 
FIHOhÉ as ea ee a 73,505 67,258 113,182 161,219 
Granite: 
ln blocks — 7-3 A e 25,944 28,991 38,646 41,005 
^ Raa TERN ENS DOO ̃² . thousand tons 4,932 5,588 7,310 1,837 
% ”⁰ ² U ee ee es eo ee 3.438 81,794 393 76, 692 
rtzite, crushed -` dl. thousand tons. _ 1,827 1,903 1,594 1,675 
%%% kf. 8 47 42 78 87 
SGandsioné ah pei eed see ee 1 67 89,388 187 
Serpentine, crushed _______________________________ 27,449 32,359 32,376 30,248 
r ·o¹Aſſ ⁰ͥðdyd y y ra ede 428,908 671,427 663,472 671, 336 
F ⁰²—rmdt. 7ĩð2ʃm f 8 thousand tons. . 1,971 1,707 2,646 1,974 
Strontium minerals: Celestilteee 839 1,195 122 268 
Sulfates, natural: 
Aluminum (alum) ~- ~~ ~~~ ~_~_~_~- 22222222222 29,421 44,425 48,454 34,735 
Iron (melanterite) t)) 10 m 10 1 


See footnotes at end of table. 
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17,380 


241,560 
14,986 
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Table 1.—Argentina: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 19807 19817 
NONMETALS —Continued 
Sulfates, natural —Continued 
Magnesium (epsomite). __ _______________-_-_-------- 5,487 7,801 11909 8.556 9.200 
Potassium (kalinite) .. „„ ies 250 ee za 
Sodium (mirabilitee·! DDT h 36,022 40,690 36,458 18,981 24, 773 
Sulfur: Feen 
Native, from caliche . ee 26953 17,771 oe zs "n 
Byproduct, all sources 20,000 20,000 20,000 NA NA 
Totakan eae OR are dd m0. . aS 46,953 37,771 20,000 NA NA 
Talc and related materials: 
Per Fiese é 10,947 4,731 9,886 5,226 6,779 
Jö ù] ] ]Ü . ⁰·1 mg Li eet a 454 964 882 2.930 3, 120 
Jĩõĩõĩẽtʃ ñ itÜ i k...... 43,306 41,117 24,059 24,575 23, 120 
ÜÜ c euet ui Lei ͤ K da 54,707 46,812 34,827 32,731 33,019 
lll! 4825 4,426 5877 9,907 7,306 
Water, mineral- containing 71,029 73,271 97,489 125,746 110,406 
Ill.. nA ufu eg tar 15 12 25 30 36 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, naturaaaalLœ—ss __-_-~- 6,339 5,880 873 960 850 
Carbon blackê 2 __-------------------------------——— 30,000 NA NA NA NA 
Coal, bituminous — ~ - - -------------------- thousand tons 533 434 727 389 498 
Coke, all types, including bree do- 727 686 650 546 440 
Gas, natural: 
e o o oen a EcL T DUE million cubic feet. — 411,867 406,265 452,570 475,535 490,000 
Marketed vor ¼⁰vt y do. .. 274,992 259,678 283,560 270,000 280, 000 
Natural gas liquids: 
Natural gasoline _ _ thousand 42-gallon barrels. _ 12 24 NA NA NA 
Ä cg ge ge ENE TER do 1,209 1,630 °1,500 °1,400 1,500 
Propane 4 ot a ( AA A tay aa e i do- + 985 1,260 1,200 1,200 1,500 
UO sh a a hele ts pay nth eae ee ML he Soden do 2,266 2,914 NA NA NA 
Peat, agriculturaLxL“dadx”nssss 6,207 4,447 3,516 4,560 4,300 
Petroleum: 
Crüde unl Oe e thousand 42-gallon barrels... 157,248 165,138 172,554 179,676 ?181,310 
Refinery products: 
Gasoline e ————  — o: do 35,916 38,948 39,770 44,009 44, 685 
FCC p ³˙¹i a LUI De Lt do 5,872 5, 107 078 4.587 33,293 
;Üꝛù ] Z eL LI do 4,054 4,506 4,865 6,02 36, 101 
Distillate fuel olaiiiii!“ „ do. ... 46,189 49,079 50,688 55,100 55,928 
Residual fueloil ----------------------—— do 58,284 56,640 56,826 51,159 350,360 
Lubricants o - -- ---------------------—— do- 1,986 1,791 2,145 1.939 31,857 
G;;;;Äù r[uud ⁰⁰⁰⁰yd 65m y 8 do____ 16,789 8,482 202 21,400 21,817 
Refinery fuel and losses do ... 7,808 8,597 4,800 5,850 5,724 
Total sincsen Re RR LL LE re Acn do... 176,848 173,150 182,374 189,616 189,765 


*Estimated. Preliminary. "Revised. NA Not available. 

Table includes data available through June 30, 1982. 

n addition to the commodities listed, cadmium, lime, and perlite are produced, but output is not reported 
quantitatively and available information is inadequate to make reliable estimates of output levels. 

Reported figure. 

*Hot-rolled semimanufactures only; excludes castings and cold-rolled semimanufactures produced from imported hot- 
rolled semimanufactures. 

5Revised to none. | 

"Includes plastic, semiplastic, and/or ferruginous clays used totally in the manufacture of portland cement. 


TRADE 


As a result of devaluations of the peso According to statistics published by the 
during 1981, exports rose 12% from $8.0 Dirección Nacional de Economía Minera 
billion in 1980 to $9.1 billion in 1981, while within the Ministerio de Economía, exports 
the total value of imports declined from of minerals, mineral products, and metals 
$10.4 billion to $9.1 billion, a 12% decrease. in 1981 earned $54.2 million, a decrease of 
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24% compared with 1980 values. On the 
other hand, the volume of mineral exports 
in 1981 increased 32% to 167,760 metric 
tons compared with that of 1980. 

The most valuable metallic minerals ex- 
ported in 1981 were 17,712 tons of lead 
concentrate to the United States, Australia, 
Bulgaria, and Belgium for a total of $15.7 
million. Second in importance was 5,883 
tons of tin and silver concentrate to Eng- 
land for a total value of $7.5 million, follow- 
ed by 16,032 tons of zinc concentrate to 
England, Holland, and Yugoslavia for a 
total value of $4.1 million. 

Exports of nonmetallic minerals in 1981 
were as follows: In first place, 15,833 tons of 
boron minerals to Brazil for a total value of 
$12.0 million, followed by 49,090 tons of 
cement to Paraguay, Chile, Bolivia, and 
Uruguay for a total value of $4.2 million. 


Exports of petroleum products and resid- 
ual oil in 1981 were valued at $626 million, 
a 113% increase compared with the 1980 
value. 

Petroleum imports during 1981 decreased 
46% to 9 million barrels, valued at $542 
million. 

Natural gas imports during 1981, chiefly 
from Bolivia, increased 8% to 2.2 billion 
cubic meters. Coal imports during 1981 
decreased 19% to 706,000 metric tons. 

Argentina imported minerals for a total 
value of $45.1 million, including iron ore 
from the Republic of South Africa, Brazil, 
Bolivia, Canada, United States, Peru, and 
Venezuela; calcined bauxite from Brazil, 
United States, Guyana, and China; and lead 
and tin concentrates from Bolivia. Manga- 
nese and coal were imported chiefly from 
Brazil and the United States, respectively. 


Table 2.—Argentina: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 " 
d 3 Other (principal) 
METALS 
E desi d hydroxid 2 P 1: U 1 
ides an rox ids DUE — araguay 1; Uruguay i. 
Metal including alloys: 
nwroughßt 7,585 29,422 n" Japan 27,017; Uruguay 1,781; Brazil 490. 
Semimanufactures 1.595 4,543 937 India 1 491; Uruguay 83: Mexico 393. 
Beryllium: Beryl ore and concentrate 113 37 37 
Chromium oxides and hydroxides .. - (D) 1 __ All to Peru. 
a lind metal Magen alloys: 
value, thousands $1 nes 
Semimanufactures |... 86 118 (1) Ecuador 58; Paraguay 27; Bolivia 18. 
Iron and steel metal: 
Powder, shot, grit. .. Aus 3 — All to Ecuador. 
Ferroalloys __._____-__- _ 1,614 1,947 903 Japan 1,005; Dominican Republic 250; 
etherlands 129. 
Steel, primary forms... ---—- 181,104 233,368 -- Venezuela 81,871; Pakistan 56,186; 
Uruguay 24,506. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 197,861 137,148 21.088 Saudi Arabia 46,320; Paraguay 24,129; 
' Bolivia 16,910. 
Universals, plates, sheets 245,042 32,612 -- Brazil 18, 734; West Germany 8,924; 
Paraguay 5, 982. 
Hoop and strip 539 426 185 Guatemala 90; P TURA 61; Paraguay 36. 
Rails and accessories 2,317 35 et Paraguay 24; Uruguay 11. 
Wire -oc . 8 2,406 5,049 v Paraguay 2, 028; Chi ina 1,599; Bolivia 905. 
Tubes, pipes, fittings _ ._ __ 147,348 129,147 8,750 Chine 5 517; USSR. 21 739; Algeria 
ve Castings and forgings, rough (3) 63 — All to Paraguay. 
Ore and concentrate 10,056 6,234 300 Brazil 3,204; Belgium-Luxembourg 2,730. 
Oxides and hydroxides |. _ _ _ _ 47 (!) -- All to Paraguay. 
Metal including alloys: 
Unwrou ght 1.147 628 MO Uruguay 627; 1 1. 
Semimanufactures 3 6 pe ee 5; Uruguay 1. 
Manganese ore and concentrates _ _ 3 16 (1) West Germany 15. 
Mercury value, thousands "n $2 -- All to Uruguay. 
Nickel metal including alloys, 
semimanufactures 
value, thousands_ _ $1 $1 "M NA. 
Platinum-group metals including al- 
loys, unwrought and partly 
wrou ght do_ _ __ $118 E 


See footnotes at end of table. 
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Table 2.—Argentina: Exports of mineral commodities —Continued 


Commodity 


METALS —Continued 


Silver: 
Waste and sweepings? 
value, thousands 
Metal including alloys unwrought 
and partly wrought . do- 


Tin: 
Ore and concentrate 
Metal including alloys, 
semimanufactures 
Titanium oxides and hydroxides 
Tungsten metal including alloys, 
all forms- - — value, thousands. - 
inc: 
Ore and concentrate 
Oxides and hydroxides _ _ - 
Metal including alloys: 
Unwroughgt 
Blue powder 
Semimanufactures 
Other: 
Metallo ids 
Base metals including alloys: 


ſactures 
NONMETALS 


Abrasives, n. e. s.: 
Natural: Pumice, emery, corun- 
dum. ete 
Dust and powder of precious and 

semiprecious stones 

value, thousands. 
Grinding and polishing wheels 
and stones 
Asbestos, crude. . 

Boron materials: 
Crude natural borates _ _ _ __ _ _ 
Oxide and acid |. .. ..... 


Refractory including nonclay 

brick — ͤ—G 

Nonrefractory - - ------- 
Diamond: Industrial 

value, thousands. . 

Diatomite and other infusorial earth 

Feldspar, fluorspar, leucite, nephe- 


Fertilizer materials: 
rude: 
Nitrogenouns 
Other including mixed 
Manufactured: 
Nitrogenous ---------- 


Other including mixed 
Ammo nia 


Lime TEM TEPORE OE 


waste 


Worked including agglomerated 
splittings value, thousands. _ 
Pigments, mineral: 
Crude, natural |... ..... 
Iron oxides, processed 
Precious and semiprecious stones 
other than diamond: 
Natural. value, thousands 
Synthetic do- 


See ſoot notes at end of table. 


1978 


8386 


$1 
41 


714,807 
1,556 
9,966 

1726 
10.553 
408 
1.216 


$3 
"16 


310 


1979 


United 
States 


(Metric tons unless otherwise specified) 


Destinations, 1979 


Other (principal) 


United Kingdom $1,305; France $747; 
West Germany $725. 


Mainly to Uruguay. 
Bolivia 5; Paraguay 1. 


All to Uruguay. 


Romania 9,507; U.S.S.R. 9,502. 
Brazil 30; Paraguay 4. 


Brazil 361; Honduras 100; Uruguay 20. 
All io ruguay. 


France 165; Uruguay 2. 
United Kingdom 95; Netherlands 19. 
United Kingdom 9; Netherlands 1. 


Uruguay 10; Bolivia 3; Paraguay 3. 
Paraguay 3; "Uruguay 3. 


Brazil 5,867; Peru 100. 

Brazil 643; X. smd 100; Mexico 74. 
Bolivia 3,241; Chile 444; Congo 410. 
All to Paraguay. 


Brazil 6,696; Chile 930; Paraguay 746. 


Bolivia 376; Paraguay 97; As bar 11. 
Bolivia 614; Paraguay 548; Chi 


All to Belgium-Luxembourg. 
Paraguay 10; Uruguay 10. 


Peru 128; Bolivia 60; Chile 60. 


All to Paraguay. 
All to West Germany. 


Uruguay 655; Paraguay 103; Bolivia 40. 
All to Brazil. 

All to Bolivia. 

Bolivia 75; Lebanon 6; Chile 4. 
Uruguay 162; mae 56; r 5. 
Paraguay 7,820; Uruguay 2 

Paraguay 7; Bolivie 6. 


West Germany 1,800; United Kingdom 
374; Uruguay 27. 

NA. 

All to a 24,50 

Uruguay 9 Bolivia 20; Paraguay 9. 


West Germany $32; Italy $9; Canada $2. 
All to Canada. 
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Table 2.—Argentina: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
1979 


Commodit 1978 ; 
Á anue Other (principal) 
NONMETALS —Continued 
Salt and brine. `- ----------- 723,590 27,665 i Paraguay 25,853; Uruguay 1,312; Nigeria 
Sodium and potassium compounds, 
Caustic potash _________-- 1 (2) a All to Uruguay. 
Caustic sda 7120 159 seas Bolivia 140; Chile 10; Paraguay 3. 
ash ne ae Ne "T 250 -- All to Bolivia. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 711,750 13,329 70 Italy 8,937; Japan 2,079; Spain 1,123. 
Worked .... ......-.- 1,562 1,131 36 Japan 667; Mexico 91; Liberia 80. 
Dolomite, chiefly refractory grade 72 851 1,677 -- All to Chile. 
Gravel and crushed rock ___._- 7124 139 c Paraguay 105; Bolivia 33. 
artz and quartzite 57 57 -- Paraguay 27; Chile 20; Bolivia 10. 
SF d other than metal-bearing- 19 317 -- Greece! ; Brazil 120: Bolivia 42. 
ulfur: | 
Elemental, all ſorm ------ 24 7 2 All to Paraguay. 
ioxide_._-.------------- nee 12 ea Chile 11; Bolivia 1. 
Sulfuric acid, oleum ........ 98 673 -- Uruguay 642; Paraguay 31. 
DE steatite, soapstone, pyrophyllite 1191 217 -- Paraguay 137; Chile 80. 
er: 
PEE ERE 71,139 934 o Brazil 930; Paraguay 1. 
Slag, ash, and similar material, 
not metal-bearing -------- 1,838 968 s United Kingdom 843; Japan 53; Belgium- 
Luxembourg 50. 
Oxides, hydroxides, and peroxides 
of barium, magnesium, stron- 
VVV M 1 -- All to Paraguay. 
Building materials of asphalt, 
asbestos and fiber cements, un- 
fired nonmetalss 2,519 2,962 oe Bolivia 1,357; Paraguay 749; Chile 183. 
MINERAL FUELS AND RELATED 
MATERIALS 
aoe n bitumen, natural F296 Pa 
5 CJD 3,900 5,762 is Brazil 4,500; Uruguay 795; Chile 409. 
Coal, all grades, including briquets . 1656 1 -- All to Paraguay. 
Coke and semicoke __________ _ 14,543 47,695 ef? Netherlands 42,600; Brazil 5,003. 
Gas, natural 
thousand cubic feet. 286,493 53 aye All to Paraguay. 
Hydrogen, helium, rare gases 7 4 ae Ecuador 3. 
Peat including briquets and litter 5 one 
Petroleum re Mp Lat products: 
Gasoline lion barrels. . 4,029 3,094 22 All to Paraguay. 
Kerosine _________- do- 34.914 1.124 us Do. 
Distillate fuel oil do- 6,326 157 -- Japan 142; North Korea 15. 
Residual fuel oiL _ _ _ _ _ do- 2,388,835 1,802,369 406,473 Ital ly 382, 211; . 359,687; 
rugu 
Lubricant 55 do- 24.367 36,624 266 Uruguay: 1 0485 NM 3,353. 
er: 
Mineral jelly and wax 
oc --- 41,081 32,188 us eins 9,050; Ecuador 6,375; Colombia 
Nonlubricating oils .. do- 77 133 S Par ay 63; Bolivia 42; Uruguay 28. 
Petroleum coke _ _ do- 2,292,444 1,309,182 359,640 Brazil 364, 578; Belgium-Luxembourg 
208,329; "Netherlands 167,140. 
Bitumen and other residues 
do— 39,935 29,894 = Uruguay 23,428; Chile 2,945; Brazil 1,818. 
Bituminous mixtures 
do... 71,405 16,726 ne Paraguay 16,483; Bolivia 200. 
Mineral tar and other coal. 
petroleum; , and gas- derived crude 
chemicals 12,840 5,750 zc 


Netherlands 3,072; West Germany 1,708; 
Uruguay 91 9, 


"Revised. NA Not available. 
1Less than 1/2 unit. 


*May include platinum-group metals. 
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Table 3.—Argentina: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ore and concentrate 


Oxides and hydroxides ________ _ 


Metal including alloys: 
Unwrought. ec 


Arsenic: Oxide and acid... _ 
Chromium: 
Ore and concentrate... 
Oxides and hydroxides 


Cobalt oxides and hydroxides 


Copper: 
Gre and concentrate 
Metal including alloys: 
// AA 


Gold metal including alloys, unwrought 
and partly wrought -- -troy ounces. _ 
Iron and stee 
Ore and concentrate 
thousand tons 


Metal: 
Scrap ----------------- 
Pig iron, cast iron, spiegeleisen _ _ 
Powder, grit, hoet 
Ferroalloys- - ------------ 
Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 
Universals, plates, sheets 
Hoop and strip -- ------- 


Rails and accessories 


Tubes, pipes, fittings ----- 
Castings and forgings, rough 
Lead: 


Unwrought See Rey Sed ee come ne 
Semimanufactures 
Magnesium metal including alloys, 
unwrought and semimanufactures 
Manganese: 
Ore and concentrate 
Oxides and hydroxides ... 
Mercur 76 pound flasks. — 


8 metal 1 alloys, all 


See footnotes at end of table. 


1978 


18,560 
86,859 


1 

301 
132 
1.985 
21 


11 
440 


31,197 
652 
26,139 
2.395 
16,391 
"39.600 
1,359 


3,336 
351,519 


20,237 
109,119 
3,095 
18,093 
2,268 
34,907 
172 


219 


1979 


68,897 


716 
47,525 


837 
NA 
2,919 
6,399 
185,483 
2,047 


3,070 
503,579 


20,554 
148,797 
7,590 
4,267 
2,851 
14,270 
495 


United 
States 


Sources, 1979 
Other (principal) 


Guyana 10,433; Brazil 4,214; China 
4,000 


Australia 160,680; Austria 57,116; 
West Germany 6, 


United Kingdom 1. 
West Germany 141; Brazil 
121; United Kingdom 82. 


Republic of South Africa 100. 

Poland 80; U.S.S.R. 30; West 
Germany 7. 

Belgium Duxenibouie 9. 


Sweden 68,837; Bolivia 60. 


Chile 98; Ho ks 84; Canada 50. 

Chile 40, 25⁴: 751: Belgium- 
Lüsembourg' T0 00. 

West 3 846; Italy 63; United 
Kingdom 


Brazil 2,426; Peru 273; Liberia 74; 
Norway 55. 

Chile 2,000. 

Brazil 157,133; Spain 22,050; West 
Germany 6, 3 

Brazil 322; West Germany 245; 

Netherlands 63. 
Republic of South d ,429; West 


Japan 269, 16971 69,641; France 
5,444; Brazil 34,295. 


West Germany 6,656; Japan 2,958; 
Brazil 2,479. 

West Germany 27,348; irr 26,158; 
Bel um-Luxembourg 1 1,359. 

B 1,934; United d Kingdom 1,014; 
West Germany 937 

Austria 2,068; Canada 1 ,632; West 
Germany 245. 

U y 990. Sweden 441; Republic 
of uth rica 438. 

M ,124; Japan 1,747; Sweden 


Spain 200; Brazil 72; Belgium- 
Luxembourg 52. 


All from Bolivia. 
vo Germany 70; Peru 55; Mexico 


Chile 399. 
Peru 2,457; Mexico 1,860; France 40. 
Brazil 50. 


Norway 144; West Germany 2. 
Brazil 86,824; Bolivia 470; France 19. 
EC 493; Canada 290; Netherlands 


Austria 1; West Germany 1. 


All from U 


y. 
Canada JA orway 115; Republic of 
South ca 81. 


West Germany 98; United Kingdom 
54; France 38. 
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Table 3.—Argentina: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 i 
d Len Other (principal) 
METALS —Continued 
Platinum-group metals including alloys, 
unwrought or partly wrought 
value, thousands _ $374 $461 $12 West Germany $292; France $71; 
U.S.S.R. $49. 
Silver metal including alloys, unwrought 
and partly wrouggnt 0 cs $2,305 $1,439 $18 Belgium-Luxembourg $797; West 
Germany $168; Peru $146. 
Tantalum metal including alloys, all 
x OF co ne 8 do- $18 $12 $1 United Kingdom $5. 
in: 
Ore and concentrate 100 226 M All from Bolivia. 
Oxides and hydroxides a 6 _. All from United Kingdom. 
Metal including alloys: 
Unwrou ght 664 980 26 Bolivia 519; Brazil 435. 
Semimanufacturess 4 22 2 Bolivia 17; Italy 1; United Kingdom 1. 
Titanium: 
Ore and concentrate 2,493 148 — Australia 650; Republic of 
South Africa 98. 
Oxides and hydroxides |... 695 1,205 63 West Germany 449; Belgium- 
. 295 United Kingdom 
Tungsten: 
re and concentrate z2 1,052 ENS All from Republic of South Africa. 
2 Metal including alloys, all forms ___— 8 32 1 Brazil 25; Japan 4. 
inc: 
Oxides and hydroxides 290 491 87 Uruguay 190; United Kingdom 108; 
Belgium-Luxembourg 69. 
Metal including alloys: 
Scrap - value, thousands $1 ez 
Unwrought_ ------------- (2) 1 Mainly from Italy. 
Blue powder 499 2.388 KD Peru 1,740; Canada 647. 
Semimanufactures 37 185 1 Mexico 155; Peru 20; Belgium- 
Luxembourg 6. 
Other: 
Dres and concentrates. |... 71,720 398 _. Bolivia 348; Peru 30; Chile 20. 
Me 
dien alkaline-earth, rare-earth 
FFC 17 4 Brazil 30; United Kingdom 4. 
Metalloids "oc acne teen 2,900 3,517 1,094 West Germany 1,569; Norway 377; 
Brazil 187. 
Base metals including alloys 
j ODE TN 16 323 320 Hong Kong 3. 
Unwrought and semimanu- 
ures- -------- 130 246 16 Republic of South Africa 138; 
10 lgium- Luxembourg 38; Mexico 
NONMETALS 
Abrasives, n. e. s.: 
Natural; Pumice, emery, corundum, 
R ESENE E E TE E RE S 163 439 264 Uruguay 170; Italy 5. 
Artificial: Corundum .........- 3,078 4,829 (1) Brazil 3,538; France 550; West 
Germany 402. 
Dust and powder of precious and 
semiprecious stones 
value, thousands $402 $307 $186 Belgium-Luxembourg $117; United 
E ingdom $2. 
Grinding and polishing wheels and 
SONGS —— 1 ec one 212 134 44 perse 41; 19 Kingdom 27; West 
any 
Asbestos, eru lle 13,368 21,800 82 Canada 11 446; Republic of South 
Africa 9, 732; West Germany 500. 
Barite and witherite.  . .. 1,480 4,298 44 Bolivia 4 4,249. 
Boron materials: Oxide and acid - 9 39 1 Belgium-Luxembourg 22; 
etherlands 15. 
Cemént. —------------------- 3,166 199,903 595 Spain 75,041; Brazil 27 M^ Chile 
35,210; Uruguay 82.7 
Chalk... nn ee 254 424 __  Switzerlan rance 288 Belgium- 
Luxembourg 97. 
sinye ana clay products: 
SE . ee eens 20,028 22,199 19,068 Be rcs of South Africa 1,609; Spain 
43; Chile 300. 
Products: 
Refractory including nonelay 
brick oe eum eee 711,309 41,46 9,609 Austria 18,108; Brazil 6,129; West 
Germany 3,791. 
Nonrefractor7// - 721,874 45,531 57 Italy 22,092; Brazil 16,856; Uruguay 


See footnotes at end of table. 
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Table 3.—Argentina: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Cryolite and chiolite ..... 
iamond: 
Gem, not set or pen. 
alue, thousands 


Industrial do 


Diatomite and other infusorial earth .. _ _ 
Fertilizer materials: 
Crude: 
Nitrogenous _____________ 
Phosphatic. ——----------- 
Manufactured: 
Nitrogenous 


Ammon ia 
Graphite, natural! 
Gypsum and plasterer s 


Mica: 
Crude including splittings and waste _ 
Worked including agglomerated split- 


p sss 


Pigments, mineral: 
Crude, natural 


Iron oxides, processed... 


Precious and semiprecious stones, other 
than diamond: 
Natural value, thousands. _ 


Synthetic -- do- 


Pyrites, unroasted ______________ 

Salt and brine___-______________ 

Sodium and potassium compounds, n.e.s.: 
Caustic potash 


Caustic sda 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Workeellld 
Dolomite, chiefly refractory grade 


Gravel and crushed rock 
Quartz and quartzite. __________ 


Sand, other than metal-bearing _ _ _ _ 
Sulfur: 


Elemental: 
Other than colloidal ________ 
Colloidal _______________ 
Dioxide. |. .. value, thousands. _ 


Sulfuric acid, oleum mm 


Talc, steatite, soapstone, pyrophyllite .. . 


See footnotes at end of table. 


1978 


43,987 
142,952 


1,813 


26 
3,525 


60 
435 
29.961 
71,200 
88 
1,381 
245 


1979 


23 


$265 
$128 
3,390 


3,455 
8 


15,808 
53,805 


18,948 
81,237 


1 


505 
13 


2,000 
25,129 


12 
14 


25 
452 


96 
43 


842 
91,318 
213,080 


12,589 


147 
4,595 


1,538 
525 


18,219 
125,649 


190 


$1 
374 


551 


United 
States 


4,019 
45,138 


8,161 
10,545 


24,117 
34,817 


197 
3,828 
34,918 
130 

$1 

2 


22 


Sources, 1979 


Other (principal) 


Denmark 22; Belgium-Luxembourg 1. 


^ Hr eng ated d $118; France 
8; Switzerland $13 
Bd ium-Luxembourg $95; United 
ingdom $1. 
Mexico 1, 523: Chile 325. 


Chile 3,075; Mexico 305; Poland 50. 
All from Tunisia. 


Venezuela 5,072; West Germany 
4,580; Belgium-Luxembourg 1,036. 
Srani 4,420; Uruguay 3,250; Israel 


West Germany 6,395; Israel 2,200. 

Brazil 4,100; West Germany 3,525; 
Chile 2,280 

Mainly from West Germany. 

Brazil 179; Norway 56; Austria 50. 

Japan 9; Belgium-Luxembourg 2; 

nited Kingdom 2. 
All from Brazil. 
arr 9; ,000; Greece 6,500; Austria 


France 8; West Germany 1. 


West Germany 5; Belgium- 
Luxembourg 3; France 2. 


Belgium-Luxembourg 15; West 
Germany 10. 
Spain 161; "Netherlands 111; West 
rmany 97. 


gre $91; France $42; Switzerland 


Belgium-Luxembourg $5; Switzer- 
land $2. 

Brazil 60; West Germany 36. 

West Germany 26. 


France 257; Belgium-Luxembourg 
148; Italy 136. 

France 11 393. Brazil 11, 371; Nether- 
lands 1 930. 

France 51 ,911; Romania 46,068; 
Bulgaria 24, .926. 


Italy 5,086; Feu of South Africa 
4 760; Brazi 

Brazil 65; aly 85 France 23. 

Uruguay 2,40 Italy 2,041; United 
Kingdom 149. 

Uruguay 1.255; Brazil 48. 

Switzerland 503; Belgium- 
Luxembou 20; Brazil 2. 

Uruguay 73,611; Brazil 700. 


Canada 45,191; Switzerland 18,491; 
Netherlands Antilles 14,823; 
Poland 11,700. 

Mexico 50; United Kingdom 5; West 
Germany 5. 


Uruguay 362; West Germany 8; 
Mexico 2. 
pn 202; China 155; West Germany 
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Table 3.—Argentina: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Slag, ash and similar materials not 
metal- bearing 
Oxides, hydroxides, peroxides of bari- 
um, magnesium, strontium — ~~~ — 


Hal 67... ee 
Buil an materials of as molt asbestos 


and fiber cements, un 
nonmetals. 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black and gas carbon _ _ _ _ _ _ _ _ 


Coal and briquets: 
Anthracite and bituminous coal 


Briquets of anthracite and bituminous 


OO a ore 
Lignite including briquets 
Coke and semicoke____.________~_ 
Gas, hydrocarbon? _ __ thousand tons 


Hydrogen, helium, rare gases 
Peat including briquets and litter MIRI 
Petroleum and refinery products 

Crude. thousand 42-gallon — E 


Refinery products: 
Gaso 


CCC do... 
Kerosine and jet fuel _ _ do- 
Distillate fuel oil do_ ___ 
ca a do— 

Mineral Jelly and wax 
-gallon barrels. . 
Nonlubricating oils 
do... 
Petroleum coce do- 
Pitch and pitch coke n 
Els 


Bituminous mixtures 


o. 
Mineral tar and other coal., petroleum-, 
and gas-derived crude chemicals 


1978 


3,303 


175 
156 
81 


91 


29 
1,601 
952,239 


2,113 

311 
4,102 
2,085 


23 
135 


714,345 


3,214 
1,834 
169,592 
63,521 
497 
55,700 


1979 


3,803 


151 
271 
88 


276 


75 
2,220 


405,159 


528,048 
129 
1,801 
1,907 


204 
165 


12,875 


2,745 
3,051 
3,860 

95 


7,799 
1,106 
336,254 
140,810 
854 
71,066 


United 
States 


42 


75 
975 


319,665 


470,157 


86 


3,785 
911 
336,254 
152 

915 
10,199 


Sources, 1979 


Other (principal) 


asc 2,384; Japan 661; Australia 


All from Brazil. 


West Germany 58; United Kingdom 
53; Brazil 21. 
Israel 77; Chile 6. 


Italy 70; West Germany 62; Belgium- 
Luxembourg 49. 


Mexico 958; West Germany 143; 
Canada 57. 


Colombia 37,301; Canada 27,500; 
Poland 17,793. 


Poland 28,100; Canada 26,000; West 
Germany 2,000 


Italy 1,800; Australia 1. 
PE 1,408; Saudi Arabia 195; Chile 


Brazil 200. 
West Germany 105; Netherlands 60. 


Gabon 3,034; Congo 2,925; Venezuela 
2,522; Angola 2,382. 


Netherlands Antilles 706; Nether- 
lands 451; Venezuela 249. 

Netherlands Antilles 1,061; Italy 668; 
Canada 552. 

Canada 1,035; Netherlands Antilles 
995; Bahamas 553. 

West Germany 3; United Kingdom 2. 


United Kingdom 1,055; Brazil 834. 

West Germany 210; Belgium- 
Luxembourg 147. 

West Germany 111,874; Brazil 16,871. 


West Germany 158; Brazil 127. 


France 350; Spain 170; Republic of 
South Africa 129. 


"Revised. NA Not available. 
!Less than 1/2 unit. 
reported, imported b 
and Chile, which i is presumed to 


Argentina, is presumed to be liquefied petroleum gas except that imported from Bolivia 
natural gas. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Aluminio Argentino S. A.- 
I. C. (ALUAR), which commenced operations 
in quly 1974, continued as the sole producer 
of primary aluminum. The aluminum plant 
located at Puerto Madryn, Province of 
Chubát, has a capacity of 144,000 tons per 
year. In 1981, ALUAR produced an average 
of 11,000 tons monthly, considerably above 
that of prior years when energy was not 
fully supplied from the Futaleufu hydro- 


electric plant. 

The domestic market for primary alumi- 
num was not expected to expand signifi- 
cantly during 1982, and export trade, al- 
though increasing, was expected to be 
limited. Nevertheless, in view of projected 
growth in world demand for aluminum over 
the coming 20 years, ALUAR was planning 
to expand its production capacity by 25% to 
50%. Final plans will depend upon energy 
costs. Work was planned to begin soon and 
expected to take up to 2 years to complete. 


Table 4.—Argentina: Aluminum statistics 


(Metric tons) 

Y Primary Secondary imports Apparent’ 

ear production production po sarge 
)/öõĩãüã ee ee EEA za 5,500 50,701 56,596 
Ur E E E ³ðVQA ³ðͤéͤ K A ee T Eus 8,000 59,337 67,743 
prp EC Pe NO EET VE ELITE TN ag trey Er Pe TEES ee 8,000 2,800 88,801 
i Fs PANE E ͤðAAͥ TALES — 8,000 69,030 81,297 
ͤõĩõẽ ũmnc E EEE E m-; B A E 999 9,500 5,556 95,277 
; Sa es A a cay Eade, La Bec ces tne ka, Wg Scene ce ge dn 23,710 10,500 45,813 79,761 
1 45 fa eg ⁰ a 43,122 9,500 0,232 70,741 
ry MEER E08 49,815 6,500 108 54,133 
cas THREE Me pe ee eee ena eo 53,098 8,000 n 54,136 
/ A E 125,408 10, 000 M 783,492 
1980 c. oie cna escis -g! "137,581 8,000 ie "13,466 
Io Lc Be Ee y Bi LaL *130,000 *8,000 Ss NA 

*Estimated. ‘Revised. NA Not available. 


'Excludes stock variations. 


Source: Consejo Técnico de Inversiones S.A. (Buenos Aires). Anuario-1980 (The Argentine Economy 1980), p. 223. 


Copper.—In the last 10 years, Argentina 
has targeted its largest exploration effort on 
locating large disseminated copper deposits. 
This effort has proven to be successful for 
both the private as well as the public 
entities involved, resulting in the identifi- 
cation of three large copper deposits: El 
Pachón located in the San Juan Province, 
Bajo de la Alumbrera in Catamarca Prov- 
ince, and Nevados de Famatina in La Rioja 
Province. 

The El Pachón project received official 
approval in November 1979 for develop- 
ment by the St. Joe Minerals Corp. through 
its Argentine subsidiary Cía. Minera Agui- 
lar S.A. (CMA) which will act as the manag- 
er and operator of this project. The project 
consists of a fully integrated operation to 
produce 100,000 tons per year of electrolytic 
copper (at a mining rate of 35,000 tons per 
day); 350,000 tons per year of sulfuric acid; 
1,700 tons per year of molybdenum concen- 


trate; and 200 tons per year of anodic bars 
with values in silver, gold, selenium, and 
tellurium. El Pachón's ore reserves were 
estimated at 800 million tons averaging 
0.67% copper and 0.016% molybdenum, to- 
gether with minor gold values. Develop- 
ment of this project has been delayed pend- 
ing the issuance of the Argentine Mining 
Promotion Law. Other major mining com- 
panies and the state have been invited to 
participate in this project. 

Information released by the Government 
of San Juan Province and company repre- 
sentatives indicated that the El Pachón 
project would be initiated in mid-1982, but 
production would not come onstream until 
1985 or 1986. In the meantime, construction 
of certain infrastructure elements has been 
undertaken. 

The estimated cost to build and start the 
El Pachón complex is $1.75 billion. It was 
estimated that about 40% to 50% of such 
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expenditures will be for local procurement. 

The first of two mining projects to be 
available for bidding is Nevados de Famati- 
na. The Argentine Government has approv- 
ed, by Decree No. 2234 of 1981, the bid 
documents to govern the international and 
local tender. The bid offer covers geological 
exploration of the area in the first stage, 
with an option in the second stage for its 
exploitation and beneficiation of molybde- 
num and copper minerals and other byprod- 
ucts found in the deposit. The reserves are 
estimated at 200 million tons of ore, with 
grades of 0.06% molybdenum and 0.17% 
copper. 

The second mining project planned for 
bidding is Bajo La Alumbrera. The bid 
documents will require completion of the 
feasibility study, with the option to exploit 
the deposit. Reserves have been estimated 
at 300 million tons, with an average grade 
of 0.56% copper, 0.68 grams of gold per ton, 
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2.5 grams of silver per ton, and 0.00896 
molybdenum. Conditions for this project 
appear to be favorable because of its loca- 
tion, altitude, and the proximity of access 
routes such as railways and roads. 

Argentina has a number of other copper 
deposits with a potential for development 
such as Paramillo Sur with estimated re- 
serves of 140 million tons of ore with an 
average grade of 0.46% copper and 0.016% 
molybdenum; Campana Mahuida in Neu- 
quén Province with estimated reserves of 
27.5 million tons with an average grade of 
0.63% copper; and the Amendel Quantum 
deposit with a mine known as Mi Vida in 
Catamarca Province. 

Iron Ore.—According to the studies done 
by the Secretaría de Estado de Minería and 
Fabricaciones Militares, iron ore reserves in 
Argentina total almost 1 billion tons as 
detailed in table 5. 


Table 5.—Argentina: Iron ore reserves 
(Thousand metric tons) 


Sierra Grande ... ~~~ __ ~~~ -___-_ - 
Santa Barbarea 
F! ee ee ae ⁵ĩ˙w oe a Cat 
pla: 
Puesto eds ee 


Tacuru 


XX Not applicable. 
Includes reserves of Puesto Viejo and Cerro-Labrado. 
2Ferrotitaniferous sands with 16% TiO. 


Mine output of Hierro Patagónico Socie- 
dad Anónima Minera (HIPASAM) in 1981 
was reduced in accordance with the lowered 
rate of production of the pelletization plant. 
HIPASAM had reduced earnings because of 
a decrease in sales of pellets to Sociedad 
Mixta Siderürgica Argentina (SOMISA) and 
increased financial debt at high interest 
rates. | 

Of the total output of iron ore in 1981, 
364,000 tons were in pellet form. In 1981, 
HIPASAM contracted for the professional 
services of Studiengesellschaft fur Eise- 
nerzaufberietung de Othfresen Laboratories 
of the Federal Republic of Germany to 
improve the quality of pellets produced. To 
satisfy the requirements of the blast fur- 
naces, the phosphorus content has been 
decreased, particularly in the last shipment 
of the year, to below the admissible 


. Location (Province) Reserves grade (per- . 
cent) 

Rio Negroʒöy 265.000 55 145.750 
III 455, 000 30 133,000 
—— do 270, 000 35 94,500 

Jujuy 
192,000 41 37.720 

Salta |. 
Misiones _ _ _ _ _ _ 23,000 31 7,130 
e as 2,700 51 1,370 
1,107,700 XX 419,470 

level. 


Fabricaciones Militares was continuing 
development of the Nueve de Octubre and 
Puesto Viejo iron mines in Jujuy and Salta 
Provinces, respectively, by opening up new 
drifts and tunnels. Two new plants are to be 
set up to improve the beneficiation of the 
ore for use by the Zapla steel plant. 

Imports of iron ore and pellets in 1981 
came mostly from Brazil (90%) and other 
countries such as Peru, Venezuela, and the 
Republic of South Africa. Imports of iron 
ore declined 13% to 2,350,000 tons com- 
pared with the 1980 volume. 

Iron and Steel.—Crude steel production 
declined 7% in 1981 compared with that of 
1980. During 1981, installed plant capacity 
was utilized at only the 50% level for blast 
furnaces and a slightly higher level for 
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direct-reduction plants. SOMISA's No. 1 
blast furnace was shut down for repair and 
maintenance and scheduled to resume oper- 
ation in 1982. During the first half of 1981, 
SOMISA completed expansion work on the 
existing hot-rolling mill to increase capacity 
by 300,000 tons per year, at investment cost 
of some $25 million. 

Primary iron production declined 6%— 
comprising 936,000 tons of pig iron and 
759,000 tons of sponge iron. 

ACINDAR S.A. was planning to increase 
production capacity by 1 million tons, at a 
cost of some $250 million, to be expended 
over the coming 5 years. The No. 2 Morgan 
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Line was scheduled to be expanded and 
modernized during the first half of 1981 at 
an investment cost of some $30 million. The 
direct reduction steel plant was to be in- 
creased in capacity by 200,000 tons per year 
to 700,000 tons per year. 

Four Argentine steel companies officially 
merged in October 1981 within ACINDAR 
S.A., the largest of the group, including 
GURMENDI S. A., GENARO GRASSO S. A., 
and SANTA ROSA S.A. ACINDAR share- 
holders will hold 66.6% of the merged 
entity. 

Imports of steel in 1981 declined in line 
with the economy's recession. 


Table 6.—Argentina: Iron and steel production 
(Thousand metric tons) 


Year "d 
77§ö§;» eee 1.435 
e . CENE 11.135 
1980b0OõO0—9ᷓ 0 1.048 
198 -̃1fgee— LCD LD CCCII 936 

Estimated. "Revised. 


! Includes structural steel. 
?Includes plate and tin plate. 


Sponge Crude Hot-rolled steel Cold-rolled steel 
ron steel Nonflats! Flats? Flats? 
390 2,684 1,388 1836 800 
803 2,786 1,576 1,017 905 
758 3,203 1,445 745 690 
759 2, 687 1.125 485 527 


Source: La Siderugia Argentina 1980-1981, Centro de Industriales Siderürgicos, Buenos Aires. 


Lead, Silver, and Zinc.—In July, Argenti- 
na joined the International Lead and Zinc 
Study Group (ILZSG), which has 32 member 
countries. Until then, Argentina had ob- 
server status in the ILZSG. Argentina pro- 
duced enough lead and zinc to meet the 
needs of the Nation with some surplus for 
exports. 

Production of zinc and lead concentrate 
in 1981 declined 5% and increased 16%, 
respectively. Silver was recovered as a by- 
product. 

CMA, a fully owned subsidiary of St. Joe 
(Fluor Corp.), continued as Argentina’s 
main lead-zinc producer from its mine in 
Jujuy Province. In 1981, CMA produced 
99,900 tons of lead concentrate, 37,700 tons 
of zinc concentrate, and 1.65 million troy 
ounces of silver contained in the concen- 
trate. 

The Secretaría de Estado de Minería pro- 
vided a $600,000 loan to Cía. Minera El 
Colorado S.A. to further explore the Senta- 
zon deposit in San Juan Province, as part of 
its efforts to promote mining in the private 
sector. 


Manganese.—Argentina has numerous 
and widely distributed manganese deposits, 
but none are known to be of the size and 
grade of ore to be economically feasible. 
Production of manganese has been erratic, 
reaching the greatest output in 1959. Most 
of the production of manganese ore comes 
from the mines of Farallón Negro (Catamar- 
ca), 9 de Julio and 25 de Mayo (Cordoba), 
Don Luis (Mendoza) La Negra and La 
Clemira (Santiago del Estero). 

Among these, the most important mine is 
Farallón Negro. The Farallón Negro Mine, 
operated by Yacimientos Mineros de Agua 
de Dionisio (YMAD), the state-owned entity, 
was exploiting one of a number of vein 
deposits occurring within a 343-square- 
kilometer area containing manganese to- 
gether with gold and silver. The Farallón 
Negro ore body has reached the most ad- 
vanced stage of development. Production 
was 350 tons per day of ore using cut-and- 
fill mining methods. The manganese con- 
centrate contains about 44% manganese. 
The ore is subjected to cyanidation for the 
recovery of gold and silver. Annual produc- 


76 MINERALS YEARBOOK, 1981 


tion was reported at about 25,000 tons of 
manganese concentrate, 620 kilograms of 
gold, and 2,500 kilograms of silver. 

Proven reserves at Farallón Negro were 
reportedly about 800,000 tons grading 9 
grams of gold per ton, 160 grams of silver 
per ton, and 16% manganese. Within the 
Farallon Negro area, there is potential for 
additional reserves at Alto de La Blenda. 

The Secretaria de Estado de Mineria 
approved a loan of $125,000 to a private 
company in Córdoba Province to further 
explore for manganese at the 24 de Sep- 
tiembre Mine located in the Sobremonte 
Department of this Province. The state will 
assume the risk of 80% of the loan in case 
the exploration proves to be unsuccessful. 

Tin.—Production of tin concentrate in 
1981 was 10% higher than in 1980. The tin 
and silver production from the Pirquitas 
Mine in the Province of Jujuy continued 
active in 1981. Sociedad Minera Pirquitas- 
Picchetti y Cía. S.A., the major producer, 
has been producing tin and silver since 
1936. During the period of 1936-78, Pirqui- 
tas produced 79,100 metric tons of tin con- 
centrate with a tin content from 14% to 
20% and 7,200 metric tons of silver. The 
Sociedad Minera Pirquitas was exploring a 
large disseminated tin deposit in an area 
near the Pirquitas Mine. 


NONMETALS 


Boron Minerals.—Production of boron 
minerals, which increased by 7% in 1981, 
was from the deposits of Francisca, Grupo 
Rosario, Cigarra, Inundada in Jujuy Prov- 
ince, and Tincalayũ in Salta Province in the 
north of Argentina. 

Boroquimica S.A.M.I.C.A.F. was develop- 
ing the Tincalayü deposit in the peninsula 
Tincalayu near the Salar del Hombre Muer- 
to. The ore deposit measures 1,000 meters 
long by 150 meters wide with a thickness 
between 10 to 15 meters. 

Cement.—With the addition of three new 
cement plants, which began production in 
1980, the cement industry in Argentina 
comprised 18 plants scattered over the 
country with an installed capacity of 10.3 
million tons per year. During 1981, two new 
cement plants were under construction. The 
first is located in Puesto Viejo, Jujuy Prov- 
ince controlled by Juan Minetti S.A. with a 
capacity of 720,000 tons per year, and the 
second is located in Rio Juramento, Salta 
Province, and is controlled by Cementos 
Nord Oeste Argentino with a capacity of 
625,000 tons per year. 


Total consumption of cement in 1980, 
including imports reached 7.3 million tons, 
representing an increase of 8.2% compared 
with that of 19779. 

Fluorspar.—Minera Patagónica S.A. be- 
gan mining fluorspar from deposits located 
15 kilometers southwest of Sierra Grande in 
Rio Negro Province. 

The mining project is based on the Delta 
deposit, the most important, and 30 other 
smaller ore bodies. The project includes 
construction of milling, flotation, and bri- 
quetting plants at Puerto Madryn, Chubtt 
Province, along with loading and shipping 
facilities. The Spanish construction firm 
Dycasa will construct the facilities esti- 
mated to cost $18 million using Japan's 
Kurimotor Iron Works equipment. Open pit 
mining and subsequent underground min- 
ing will be used to exploit the deposit. 
Operations were scheduled to begin at the 
end of 1982 at the rate of 150,000 tons per 
year. The reserves were estimated at over 4 
million tons with an average grade of 52% 
CaF;. The reserves of the Delta deposit, plus 
contributions from other mines and local 
purchases to be made in Chubüt, assure a 
40-year life of the project. 

Drilling at the Delta Mine was performed 
by Dresser Atlas Co. of Dallas, Tex., and 
Kaiser Chemical & Aluminum Co. Ore re- 
serve calculations and milling and flotation 
tests were made by Gallagher Co. of Salt 
Lake City, Utah, and the School of Mines of 
San Juan, in Argentina. Extensive briquet- 
ting test were performed in Japan. Process 
flowsheets and construction plans were re- 
viewed by the Austin Co., Cleveland, Ohio. 
Fluorspar production in 1981 increased 21% 
compared with that of 1980. 

Lithium Minerals.—The existence of a 
lithium deposit was reported at the Salar 
del Hombre Muerto. Lithium content on the 
order of 500 to 1,000 grams of LiO, per ton 
and 0.1% to 0.2% of K- O was estimated by 
the National Economic Geology Committee 
for special investigations. Reserve estimates 
were not available, but a large figure was 
indicated. Current production of lithium 
comes from operations in San Luis, Cata- 
marca, and Cordoba Provinces. Output in 
1981 was 10% higher than in 1980. 


MINERAL FUELS 


Unlike many developing countries, Ar- 
gentina does not have a deficiency of energy 
resources. It is nearly self-sufficient in oil 
and has large gas reserves. The Govern- 
ment has drawn up an energy strategy for 
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the next two decades. Its aim is to switch 
the emphasis from oil and gas to hydroelec- 
tric and nuclear power and achieve self- 
sufficiency in oil by 1985, rather than by 
1982 as targeted in earlier programs. Total 
investment needed has been conservatively 
put at $55 billion, including all energy 
sectors. 

Coal.—The production and development 
of coal mines in Argentina was controlled 
by the state entity, YCF, mainly from the 
remote Rio Turbio deposits in the southern 
region of Argentina in Santa Cruz Province. 
The known bituminous coal reserves at Rio 
Turbio were estimated at some 484 million 
tons. Record output in Argentina was 
achieved in 1979, reaching 1.4 million met- 
ric tons. During 1980, there was a slowdown 
in production and sales of coal owing to 
reduced demand upon the thermal power 
centers. In 1981, run of mine production 
increased by 17%. 

High production costs in domestic mines 
have discouraged purchase of locally pro- 
duced coal; consequently, 50% of the de- 
mand for coal is met by cheaper imports 
from the United States and Poland. YCF 
announced plans to invest nearly $400 mil- 
lion in coal mining during the 1980-85 
period in order to obtain output of 4 million 
tons per year by 1985. Demand for coal was 
expected to increase with the startup in 
1984 of the thermal powerplant in Bahía 
Blanca. 

Imports of bituminous coal in 1981 declin- 
ed 19% to 705,800 tons from the United 
States (85%), Poland (8%), and Colombia 
(2% )—an experimental shipment. 

Natural Gas.—Gas del Estado continued 
to expand its gas pipeline network to take 
advantage of Argentina’s growing natural 
gas reserve. Almost one-half of all the gas 
extracted continued to be lost because of the 
lack of facilities for piping it to consumption 
centers. 

During 1981, piped natural gas increased 
by 9.7%, and imported gas went up 13.3% in 
volume and 96% in cost, to $221 million. In 
view of the abundance of Argentina’s natu- 
ral gas, negotiations were in process to 
export gas to Uruguay and Brazil by extend- 
ing pipelines to the respective borders. Ex- 
ports of natural gas could provide a signifi- 
cant source of foreign exchange earnings. 

The country’s proven reserves of natural 
gas have tripled in the last 5 years, to 22.6 
trillion cubic feet as of December 31, 1980. 
At the current rate of consumption, the 
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proven reserves will supply the country’s 
demand for over 60 years. Probable reserves 
were estimated at 250 billion cubic meters, 
a figure that could be expanded in view of 
the intense exploration activity underway. 

The most important gas discoveries were 
made in the remote part of southern Argen- 
tina in Neuquén Province and Tierra del 
Fuego, and a very substantial investment in 
pipeline, totaling up to 3,000 kilometers in 
length, will be needed to carry gas to the 
densely populated area in the north. A 180- 
kilometer pipeline across the Straits of 
Magellan will be required to tap a 52 
billion-cubic-meter gasfield on Tierra del 
Fuego. 

YPF of Argentina and Litton Energy 
Systems of the United States agreed to form 
a joint venture company for the construc- 
tion and operation of a 563-kilometer pipe- 
line from the Loma de la Lata Gasfield to 
the liquefaction plant to be located at Puer- 
to Madryn. The planned plant capacity is 
about 600 million cubic feet of natural gas 
per day. 

. Considering Argentina's excellent avail- 
ability of hydrocarbons, especially gas, the 
Government has adopted decisive measures 
to develop the petrochemical industry. To 
this end, industrial centers or poles for 
petrochemical plants were being built in 
Bahía Blanca and Ensenada (Buenos Aires 
Province), Rio Tercero (Cordoba Province), 
San Lorenzo (Santa Fé Province), Luján de 
Cuyo (Mendoza Province), and in Neuquén 
Province. These poles, when completed, will 
supply local needs and provide a large 
volume for exports, especially to Latin 
American countries. 

The main plant in the Bahía Blanca 
Petrochemical Pole was scheduled for start- 
up at the end of 1980. Its production capaci- 
ty will be 200,000 tons of ethylene per year 
obtained by processing the ethane that will 
be supplied by the recently opened Gas del 
Estado plant in General Cerri, at a dis- 
tance of 10 kilometers from the Bahía 
Blanca plant. The complex will consist of 
four plants, one of which, owned by Polisur 
S.M., will start producing 190,000 metric 
tons per year of low-density polyethylene. 
Additional plants by Petropol S.M. and 
Vinivlor S.M. will produce 20,000 tons of 
high-density polyethylene and 130,000 tons 
of vinyl chloride per year, respectively. The 
plants were planned to be in production by 
1983. 

Petroleum.—Argentina has been almost 
self-sufficient in oil for several years. Out- 
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put continued in an upward trend in 1981, 
increasing by 6.3%. About 15% of the out- 
put was derived from older wells by second- 
ary recovery. YPF controls two-thirds of the 
wells in production and has trimmed its 
work force from 50,000 to 30,000. Foreign as 
well as private Argentine companies are 
now participating in exploration and devel- 
opment projects on a risk-contract basis. 
The rate of oil drilling was about 800 new 
wells per year, but the target has been 
increased to 7,000 new wells to be drilled by 
1984. Oil reserves have been estimated at 
1.3 billion barrels. 

A new oil discovery, considered to have 
the largest volume of those currently in 
production, was announced by YPF. It is 
located in the north of the Patagonia re- 
gion, in the Province of Neuquén, and has 
been identified as Loma de la Lata. The new 
well achieved an initial production of 1,038 
barrels per day. Several other YPF discov- 
eries of oil were announced at Madregones 
in Salta Province near the Bolivian border. 

Exploration was underway in the South 
Atlantic Ocean in the region of Rio Gallegos 
and the Straits of Magellan using the off- 
shore platform Interocean II belonging to 
the Shell Hydrocarbons B.V. Co. The Gener- 
al Mosconi platform, operated by Esso Ex- 
ploradora y Productora Argentina Co., was 
exploring in the area assigned to it by YPF 
opposite Tierra del Fuego. Another risk- 
contract to explore nearly 4,400 square 
kilometers in Rio Norte Province was 
awarded to a group comprised of Cities 
Service Co., Aminoil, and Petrolar. 

Uranium.—Argentina has assigned high 
priority to the development of the country's 
uranium potential and was nearing comple- 
tion of its program to control the full 
nuclear cycle based on natural uranium. 
The National Atomic Energy Commission 
(CNEA) plans to increase its exploration 
and exploitation efforts by surveying be- 
tween 50,000 and 100,000 square kilometers 
by 1985. With test drilling, CNEA hopes to 
prove a reserve of about 60,000 tons of U5O,. 

CNEA initiated discussions with foreign 
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companies regarding participation in its 
development program. Foreign companies 
operating under risk contracts would be 
authorized under certain conditions to ex- 
port 25% of the eventual production of 
uranium. Uranium exports would be condi- 
tional upon finding sufficient reserves to 
assure the provision of natural uranium for 
the nuclear plants in operation and those 
planned for the next 10 years on the basis of 
30 years of useful life of such plants. 

According to CNEA's calculations, the 
country’s uranium reserves exceed the re- 
quirements of the Argentine nuclear plan 
up to 1999. These reserves can supply more 
than nine plants of 500-megawatt capacity 
each during their 30 years of useful life. 
Actually six plants have been planned, 
including: Atucha-I (350 megawatts) in op- 
eration; Embalse (600 megawatts), to start 
operating by 1982; Atucha-II (600 mega- 
watts), to be ready in another 4 to 5 years; 
and three additional plants expected to be 
operating by 1999. | 

According to CNEA, the main ore body at 
Sierra Pintada contains 16,800 metric tons 
of uranium oxide, with 4,000 metric tons in 
smaller formations. The Sierra Pintada ura- 
nium mine and processing plant was ex- 
pected to begin commercial production in 
1983 at an estimated rate of 700 tons per 
year of uranium concentrate. Los Gigantes 
deposit in Cordoba Province was under 
development. 

By late 1981, CNEA was scheduled to 
have a purifying plant in operation at 
Cordoba that would eliminate the need to 
send the uranium abroad for upgrading. 
The fuel-element plant at Ezeiza, near Bue- 
nos Aires Airport, will obviate the present 
need to import fuel elements from the 
Federal Republic of Germany. The pilot 
heavy-water plant at Arroyito was planned 
for completion in 1982. 


! Physical scientist, Branch of Latin America and Cana- 
da, Division of Foreign Data. 
here necessary, values have been converted from 
Argentine pesos (M$N) to U.S. dollars at the average 
exchange rate for 1981 of M$N4,402— US$1.00. The ex- 
change as of Dec. 31, 1981, was M$N7,248 = US$1.00. 


The Mineral Industry of 
Australia 


By Charlie Wyche! 


Overall, the Australian minerals industry 
in 1981 experienced a difficult year, and 
production of many major commodities de- 
clined from the 1980 level. High interest 
rates caused a weakening in consumer 
spending, and the low demand for goods and 
services all contributed negatively to the 
industry's performance. 

In the aluminum industry a number of 
companies deferred making commitments 
to major investments in new smelters be- 
cause of serious market deterioration. Pil- 
bara iron ore mines operated at less than 
70% capacity and some expansion plans 
were dropped. Although zinc, coal, tin, and 
uranium performed well, they were the 
exception. In the case of zinc, the industry 
benefited from a strong demand, high ener- 
gy costs in traditonal smelting countries, 
and a worldwide shortage of zinc concen- 


trates. 

Foreign investments in the Australian 
minerals industry continued at a high level. 
In mineral processing, the Government will 
be seeking maximum opportunities for Aus- 
tralian equity. At present, mineral process- 
ing does not come under the Government 
requirement whereby at least 50% of new 
mining ventures should be under Austra- 
lian ownership and control, except for ura- 
nium mining where the level is 75% Aus- 
tralian equity. There is sufficient flexibility, 
however, to ensure that worthwhile projects 
are not delayed where Australian equity is 
not available. The projects in either the 
committed or final feasibility stages in- 
creased from $33.3 billion* in December 
1980, to $35.5 billion in June 1981. The 1981 
value was for a total of 366 projects. 


PRODUCTION 


Mine production of most of the approxi- 
mately 70 minerals produced in Australia 
in 1981 was below the level for 1980. Strong 
growth continued throughout the Austra- 
lian coal industry and a new production 
record was achieved. Tin and zinc output, 
although affected by industrial disputes at 
several important mining centers, was high- 
er than that in 1980. Mine output of gold 
was slightly higher than that in 1980, but 
output of lead, copper, iron ore, nickel, and 
Silver was lower. Production of uranium 
oxide almost doubled because of output 


from the new mine and concentrator at 
Ranger, Northern Territory. Mine produc- 
tion of bauxite was adversely affected by a 
strike at Weipa, Queensland. The economic 
depression in the world steel industry re- 
sulted in reduced demand for Australian 
iron ore and manganese; however, there 
was a slight increase in demand for Austra- 


lian steel products. Because of reduced de- 
mand for rutile supplies some Australian 
mineral-sands operators decreased produc- 
tion, particularly on the east coast. 


79 


80 MINERALS YEARBOOK, 1981 


Table 1.—Australia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981" 
METALS 
Aluminum: 
Bauxite, gross weight |... thousand ton 26,086 ,298 21,585 27,178 ,500 
Alumina___________________ do- 6,659 6,776 7,415 7,246 7,079 
Metal, refined Ze 248 263 27 303 319 
Antimony, Sb content of antimony and lead 
concentrate 089 1,519 71,539 1,184 1,200 
3 mine output, metal content 932 1,054 1,189 *900 *850 
Mine c Satpal metal content |... 1,567 1,528 1,843 1,738 1,785 
Metal, smelter (refined)... - - - -- --- - - -— 670 741 804 1,012 1,050 
Chromium: Chromite, gross weight. |. ET 776 71, 855 NA NA 
Cobalt: 
Mine put analytic content of: 
Nickel ore 2,077 2,418 12.202 2,632 2170 
Nickel concentrate 1.125 882 762 983 890 
Zinc concentrate 122 93 "82 84 *70 
pr "P T—À: 3,324 3,393 13,046 3,699 3,130 
Recoverable cobalt? |. 1,000 1 ,950 1 1500 1.600 1,600 
Columbium-tantalum concentrates, gross weight 346 306 379 351 543 
r: 
Mine output metal content 221,579 222,111 T231,610 243,540 223,352 
Smelter: 
Primar 167,664 164,395 166,260 174,920 173,494 
Secondar nnn 4,096 2, 803 6,194 7,104 5,015 
Refined: 
Fl! ee Se 151,955 152,621 137,689 144,828 164,241 
8 Secondar hn 31,118 26, 321 800 21,146 15,832 
Mine output, metal content — troy ounces. — 624,270 647,579 596,910 547,591 563,345 
Metal, refined (excluding recovery from scrap) 
do. ..- 552,317 578,327 533,798 474,576 481,939 
Iron and steel: 
Iron ore: 
Gross weight _______ thousand tons. .. 95,923 83,134 191,717 95,542 84,781 
Iron content occu 60,463 52,825 157,846 60,270 57,600 
Pig iron do. ..- 6,153 7,337 7,811 6,963 6,800 
Ferroalloys:? 
Ferromanganese, high-carbon __ _ _— 71,012 95,398 86,875 r €86,000 85,500 
F RUNCORN Lee ee ccs mee 18,667 18,943 18,990 r *18,900 *18,500 
Silicomanganese _-_---------- 23,430 E" 19,596 r €19,200 *19,000 
%/«§ĩðẽêL: 113,109 114,336 125,461 F *124,100 *123,000 
Crude steel thousand tons 7,813 1,589 8, 7,584 1, ,510 
Lud Semimanufactures ES 6,743 6,975 1, 5,518 5,500 
Mine output, metal content 432,204 400,291 7421,581 397,491 393,113 
Metal: 
Primati on, for export 156,403 151,964 F169,452 160,174 134,350 
Refine 181,501 204,022 1205, 584 200, 451 209, 668 
Total //‚³ wm 8 837,904 855,986 7315,036 360,625 344,018 
Secondary (excluding remelt)® _ __ _ ___- 86,500 35,100 142,000 32,187 32,500 
ese ore: 
Gross weight . thousand tons... 1,889 1,249 zi ,698 1,961 1,897 
Manganese content d 708 608 809 945 670 
5 TESI 76-pound flasks. — 1 "V 2 2 ING 
Mine output, metal content 85,868 "82.359 769.709 14,323 74,000 
— smelter (refined metal and metal content 
%% xx 84,140 37,327 "39,341 35,309 42,505 


See footnotes at end of table. 
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Table 1.—Australia: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 

Platinum-group metals: 

Palladium, metal content .troy ounces. _ 

Platinum, metal content do- 

Ruthenium mn do- 

%%/§ö;⁵ AAA ðâ2 ee do- 

Rare- earth metals, monazite concentrate: 

Gross weight _..__________________ 

Monazite content 
Silver: 


Mine output, metal content 
thousand troy ounces. . 


Metal, refined 
Tin: 
Mine output, metal content 


Metal, refined: 


Primary 
Secondar n 


Zinc 


Mine output, metal content 


Metal, smelter: 


ays: 
Bentonite and bentonitic clay 


NONMETALS 


Tungsten, mine output, metal content 
Uranium: Mine output, metal content 
Vanadium: Mine output, metal content 


pebble_____________________ 


Brick clay and shale_ _ — _ _ - 


Cement clay and shale 
Damourite clay (sales) 


Fire clay 


Fuller's earth 
Kaolin and ball clay 
Other® 
Diatomite 


— m a «= om a= om —ę om co — == ce — c= om a ae @ — —— A ae aw — 


do- 


Pyrites including cuprous, gross weight 


Nitrogen: N content of ammonia 
Perlite, crude 
Phosphate rock 
Pigments, mineral, natural: Ocher 


SEE oh s ores thousand tons 
Sillimanite |... ~_______________- 
Sodium carbonate® ___________________ 
Stone, sand and gravel: 
Construction sand® |... thousand tons 
Graves do- 
Dolom ie do- 
Limestone: 
For cement do- 
For other uses do- 
Silica in the form of quartz, quartzite, glass 
Mnd el es do____ 
Other: 
Crushed and broken stone do- 
Dimension stone do 
Unspeciſied . . . .... do 


See footnotes at end of table. 


1977 


1978 


413,293 
7,343 
4,100 

391,606 
1,578 
1.583 

62.744 


13,790 
4.993 


1979 


rg. 
r2 165 
$200 
r9 845 
116,340 
115,139 
126,756 
9,469 
712,571 


5,423 
485 


1980 


4,800 
491,547 


81 


1981° 
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Table 1.—Australia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1971 1978 1979 1980 1981? 
NONMETALS —Continued 
S content of pyrits 107,731 92,714 21,799 - T 
Byproduct: 
Metallurgy ------------------- 121,140 *140,000 *140,000 *140,000 *130,000 
Petroleum ______________-____~_ 10,590 710,130 715,501 16,000 16,000 
Total AAA 239,461 7242.844 7177,300 156,000 146,000 


Talc, soapstone, pyrophyllite |... ....- 112,920 146,954 1157, 475 170,964 171,000 
MINERAL FUELS AND RELATED MATERIALS 


Bituminous and subbituminous 


thousand tons 18,367 19,827 783,160 84,625 111,700 
Lignite.___________________ do- 29,250 82,860 82,597 82,895 32,963 
TOtll - ̃r% etc do 107,617 112,687 71 15,757 117,520 144,663 
Metallurgical. _______________ do- 4,894 5,103 14,725 4,372 4,408 
Gashouse (including breeze) )) do... 65 65 70 *80 80 
! iia do 4,899 5,168 14,795 4,452 4,483 
Fuel brique ts do 941 1,129 1,157 1,230 1,008 
Gas, natural, marketed . _ million cubic feet 231,599 258,511 296,006 837,995 400,648 
Natural gas liquids: 
Ethane. -_-- thousand 42-gallon barrels. _ 695 *900 *1,000 NA NA 
Propane... ---------- do... 7,919 €8,160 €8,500 NA NA 
But ane do_ ___ 8,734 *8,840 *9,100 NA NA 
Condensate _________________ Occ 41 *40 *50 NA NA 
Total. ĩ˖6¹ê aan do- 17,449 17,940 18,650 18,172 18,699 
Pelt nuu st zu do... 6,433 6,424 114, 248 12,211 13,200 
Petroleum: 
77. ENSE PER: do- 157,157 158,421 159,560 139,885 135,143 
Refinery product; 
e: 
Aviation do— 333 352 428 730 
92,922 
r ess do... 86,875 86,957 88,183 88,885 
1 deri THERME ERREUR Bos 14,001 13,932 ,586 14,040 15,136 
171... a ee llc 2,06 1,635 1,654 1,891 2,984 
Distillate fuel oil do- 55,702 57,011 59,010 53,257 51,899 
Residual fuel oil o- 29,380 28,738 28,964 22,258 21,732 
Lubricants- _____________-— do- 3,573 3,717 3,717 NA NA 
iiy " 
finery 
Rd 7 do 711 667 377 NA NA 
e sig petroleum gas do- 4,522 4,132 4,038 3,828 3,816 
JJ 8 do- 1.472 1,271 1,384 NA NA 
Bitumen ____________~_ do- 3,340 3,013 3,283 NA NA 
Unspecified __________- do____ 7,195 6,768 5,522 NA NA 
Refinery fuel and losses do- 16,525 18,103 20,633 NA NA 
Tote) 35554 eee do... 225,698 226,402 231,119 11213,000 11215,800 


* Estimated. liminary. ised. NA Not available. 

Uncludes data available through Sept. 27, 1982. 
3Data are for years ending Nov. 30 of that stated for plants owned by the Broken Hill Pty. Co. Ltd. 
«Western Australia only. Metal content of nickel ore. 

with 1979, production from Western Australia and Northern Territory is included. 
d aeri production from Western Australia. 
*Data are for years ending June 30 of that stated. 
. "Excludes production from Northern Territory and Australian Capital Territory. 

*Excludes production from Northern Territory, Australian Capital Territory, and Western Australia. 

Excludes natural gasoline and liquefied petroleum gas, which are P procu cae on Barrow Island, off the Western 
Australia coast. An unspecified portion of the liquefied petrole nes xtracted is apparently marketed locally, but this 
quantity is limited. The bulk of the liquefied pero gas and all of the natural gasoline is blended with crude oil and 

ly is counted with crude oil from that area. Gross production of liquefied petroleum gas on Barrow Island was as 
ollows, in thousand barrels: 1977—31, 5 1979.81 — not en and of natural gasoline: 1977—26, 1978—33, 
1979-81—not available. Natural pe li output from several gasfields in Western Australia is excluded for similar 
reasons. Condensate production from due fields was as follows, in thousand barrels: 1977—23, 1978—19, 1979-81—not 


a 
residual fuel oil equivalent. 
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TRADE 


Australia produces a wide variety of com- 
modities, most of which are primarily for 
the export markets. In 1981, a record high 
mineral export value of $7.1 billion was 
established. The value was greatly enhanc- 
ed by revenue from bituminous coal, which 
offset the decline in revenue from other 
minerals. The value of Australia's exports 


of coal was $2.3 billion, about 33% of all 
mineral exports. Other large export earners 
were iron ore and pellets, alumina, copper, 
lead, nickel, and zinc. 

The value of mineral imports rose to $2.4 
billion. The imports of crude oil and other 
refinery feedstock valued at $2.1 billion was 
the largest single category. 


Table 2.—Australia: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1978-79 
METALS 
9 aia hydroxides, gross weight 
1 ii thousand vid » 6,428 
including 
Scrap ____ — isa 8 10,509 
Unwrou ght 81,111 
Semimanufactures |... 10,265 


oe Ore and concentrate, gross 
88 ELSEN ea PHA -d 2,120 
oe metal including alloys, all 


SES ES ee i SE re ek eer ee 823 
Chromium: Ore and concentrate, gross 5 
Columbium (niobium) and tantalum ors 

and concentrate, gross weight _ _ _ _ _ _ 138 
ie 
and concentrate, gross weight 135,679 
Matte. 2 oo A 4,387 
Dross, a ee ash, residues: 
re i pac dross and speiss ___ 5,129 
d reaidune — 
Motal 5 alloys: 
VVT 383 
sitit 
Blister ard cement 12,094 
Refined, unalloyed .----- 53,320 
Alloys, including master 
alloys cene 358 
Semimanufactures 
Unalloy ec 21,910 
Alloy ed 4,630 
Gold: 
Ore and concentrate 
value, thousands $14 
Waste and crap do_ _ __ $3, 
Metal including alloys 
Bullion, re ad i and unrefined 
do— 322 
Other do- 385,292 


See footnotes at end of table. 


Destinations 1979-80 
1979-80 
onec Other (principal) 


7,303 NA NA. 


12,725 20 Japan 11,462; Taiwan 294. 
57,201 € ir 28,817; China 9,981; Philip- 


es 8, 902. 
18,649 7,505 New! Zealand 2,028; Republic of 
Korea 1,468; Japan 1,099. 


1,446 -- Belgium-Luxembourg 1,381. 
683 400 France 108; United Kingdom 79. 
155 West Germany 90; Malaysia 59. 


481 342 Netherlands 81; Japan 50. 
164,180 2,911 BOA 128,648; Republic of Korea 


8,719 M e i ig of 
WSouth Africa 3,002. 
5,602 5,602 
17 Spain 157; Belgium-Luxembourg 76. 
621 Se V Japan 


24,664 3, 707 Belgium-Luxembourg 17,262; Japan 
47,737 — United Kingdom 18,195; West 


Germany 9,559; France 8,678. 
218 70 New Zealand 90; Indonesia 25; 
Malaysia 19. 
21,412 1,781 New Zealand lll Malay Malaysia 5,476; 
3,723 114 H v: [^ Barano 840; N 
, ew 
Zealand dii 
$2 ed $12 par dd s Kingdom $2,550 N 
; — Uni ew 


$64 NA. 
$122,966 $809 „ $15,455; Hong Kong 
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1979-80 
Commodi 1978-79 1979-80 : 
z 8 Other (principal) 
METALS —Continued 
Iron and steel: 
Ore and concentrate 
thousand tons 79,585 78,967 78 Ja 56,970; West Germany 5,607; 
ina 4,164. 
Metal: 
Pig iron, spones iod Ponder clio 785.428 618.50 29.140 Chi 403,770; Japan 63,195; 
iron, sponge iron, er, shot ; ; ; ina a 
Ferroalloys_ - - - ---------- 43,605 28,398 16,546 Indonesia 3 p^ y MN 3,374; 
China 2,000. 
Steel, primary forms 
thousand tons. . 1,248 654 es Hong Kong 137; Philippines 114; Italy 
Semimanufactures: 
Bars, rods, angles, shapes, 
ODB eo ure 831,303 211,931 -- China 149,304; New Zealand 38,253; 
Indonesia 18, 129. 
Universals, plates, sheets 590,450 572,560 95,921 pr —9 „148; India 54, 162; Bangladesh 
Hoop and strip - - - --- -—-—- 33,187 43,178 -- Taiwan 17,353; New Zealand 11,859; 
Philippines 4,3 : 
Rails and accessories 30,915 20,792 -- New d 13,389; Malaysia 4,337; 
Indonesia 2,791. 
MEC EE 23,096 20,313 74 New Zealand 9,672; Hong Kong 1,184. 
Tubes, pipes, fitting 92,142 85,469 NA NA. 
and forgings, rough 3,490 4,510 1,204 Singapore 1,418; Hong Kong 521. 
Ore and concentrate, gross weight 87,231 68,988 9,875 United Kingom s 763; Belgium- 
VM Wos 10. 
Slag and residuuee 18,262 12,354 — Canada 7 = Germany 1,934; 
United m 1,808. 
Oxides and hydroxid es 3,349 5,902 vM c 2099 2,555 peii 722: Malaysia 
Metal including alloys 
MEER EEE 7,936 9.916 RN Taiwan 7,585; Philippines 823. 
Unwrought: 
B FCC 159,637 180,189 9 152,630. 
od oo ee A 152,240 166,714 20, China 24 487; Italy 
Otherrrrrr 10,401 8,783 8 e 3,692; Indonesia 1,690; New 
Zealand 806. 
Semimanufacturess 2, 635 1.380 -- Singapore [s Thailand 263; 
ysia 160. 
Manganese: Ore and concentrate? 
thousand tons 11,157 1.328 120 Japan 625; Republic of Korea 131. 
Molybdenum: Ore and concentrate | 
(disulfide), groes weight. 24 96 NA NA. 
Nickel: 
Ore and concentrate 
value, thousands_ _ $3,126 $26 NA NA. 
Matte, speiss, similar materials 
do_ _ __ $143,983 $325,033 NA NA. 
Metal including alloys 
Waste and scrap... METEO MUS do... $996 $121 NS United in dom $38; India $27; 
apan $21. 
Unwrought .......- do... $104,188 $139,705 NA NA. 
Semimanufi ____do____ $10,918 $3,222 NA NA. 
Platinum-group en Dooa alloys, 
unwrought and perti wrought? 
y troy ounces. . 9,999 7, 708 M Bi xi 2,507; Eingde Germany 
Kingdom 2,081. 
Silver: 
Ore and concentrate* 
ue, thousands $1,802 32,501 $1,716 United Kingdom $603. 
Waste and sweepings* _ _ _ _ _ do... $1,539 $2,285 8133 United Kingdom $1,669. 
Metal incl all 
oon da $18,826 $56,710 $41 noe goce $40,722; Japan 
Other do $9,200 $41,140 2 319,843, United Ki m 
E ,958; New Zealand $6,018. 
Ore and concentrate, gross weight 18,027 16,908 5 Malaysia 15,958. 
Metal including alloys: 
Waste and scrap. - - -------- 940 851 c Uniad m 454; Papua New 
uinea 
Unwrou ght 1.811 2,119 150 Unia Bi om 852; Netherlands 
ew 
Semimanufactures ___ 29 531 219 New Zealand 111; Republic of South 


See footnotes at end of table. 


Africa 64; Italy 36. 
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Titanium ores and concentrates, gross 
weight: 
Ilmenite excluding beneficiated 
ilmen ite thousand tona. . 
Leucoxene_________________ 
( ee Lm ees 
Tungsten ores and concentrates, gross 
weight: 
Scheelite. -- -------------—-- 
Wolframite ______________-_~_ 
Uranium and thorium ores and concen- 
trates, gross weight: 
Monazite_ - --------------—- 
Gi AAA 
Vanadium: Ore and concentrate, gross 
weight _------------------ 
Zinc: 


Ore and concentrate, gross weight 


weight 
Other: 


Ores and concentrates 


rous me 


Oxides, hydroxides, peroxides 


lum, gnum 


value, thousands 
Waste and rap containing nonfer- 


value, thousands. _ 


Metals including alloys, all forms: 
Tungsten, molybdenum, tanta- 


Unspecified 


value, thousands 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 


etc 
Artificial: Corundum 


0. 3 


and powder of precious and semi- 


precious stones 


Cemen 


value, thousands. .. 
ae and polishing wheels and 


do- 


Nonrefractory 
value, thousands 


W including nonclay 
ri 


See footnotes at end of table. 


. value, thousands. . 


1978-79 


892 


10,644 
364,121 


4,082 
1,836 


35,493 
12,220 


1528 


485,726 
606 
3,476 


70 
194,424 
15,016 


450,767 


"$139,407 
3,685 


$12,907 


7,585 
$1,170 


1979-80 United 
States 
1,115 248 
21,196 21,661 
584,267 250,381 
3,628 19 
124,388 106 
35,784 28, 479 
1.327 411 
7,818 5,300 
489,534 3,783 
841 ts 
11,872 C 
751 E 
173,761 27,624 
1,726 ie 
609,267 74,781 
NA NA 
16,577 tes 
$19,098 $6,676 
38 22 
$135 i 
$2,191 "T 
NA 
$32 zi 
$889 -— 
56,111 550 
21,851 20,451 
247,712 128,188 
3,243 oe 
$729 ixl 
7,402 e 
$1,190 zi 


Destinations, 1979-80 
Other (principal) 


n Kingdom 207; U.S. S. R. 170; 


Netherlands 4,108; Ja 2,000. 
United Kingdom 83, ; Netherlands 
55,105; Japan 36, 025. 


West Germany 1,992; Sweden 585; 
Japan 392. 
West Germany 123,919. 


France 5,499; United Kingdom 1,770. 
United Kingdom 894; Canada 308; 
Japan 214. 


iei 1,607; Republic of Korea 269; 
lgium-Luxembourg 179. 


Japan 308,004; United Kingdom 
5,208; ublic of Korea 4,031. 
Philippines 85; Indonesia 15; Papua 
New Guinea 40. 
Taiwan 7,988; India 1,725. 


India 539; Taiwan 170. 

India 26,295; Indonesia 22,124; 
Taiwan 21, 025. 

New Zealand o AC India 284; 


Singapore 
sapan 181,961; Italy 159,525; Nether- 
ands 38,812. 


NA. 
Topun of Korea 13,874; Singapore 
,951. 
Taiwan $4,282; Republic of Korea 
$2,003; New d $1,750. 


New Zealand 4; Netherlands 8. 
India $64; New Zealand $30. 


Thailand $2,159. 
NA. 


New Zealand $21. 
Thailand a EL New Zealand $235, 
India ia 16 ,800; Japan 10,639; Singapore 


New 638. 
Seudi Arabia 91,142; Singapore 


18,881; Papua ‘New Guinea 10,741. 
United Kingdom 1,776; Japan 1,014. 


Singapore $198; 17 New Guinea 


Indonesia 2,987; New Zealand 2,970. 
New Zealand $441; Indonesia $222; 


Singapore $218. 
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Table 2.—Australia: Exports and reexports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1978-79 1979-80 United 
States 
NONMETALS —Continued 
Gem, not set or strung. - - carats 16,415 11,404 476 
Industrial |... ......- do... 283,684 345,865 10, 480 
Diatomite and other infusorial earth 
value $2,242 $21,178 NA 
Fertilizer materials: 
Crude 121.122 486 MN 
Manufactured: 
Nitrogenous 8,239 24,204 11 
Phosphatic 2, 105 1,441 M 
Potassic. 2 ------ 85 112 NM 
AE including mixe 8,132 4,211 i 
---.- value, thousands $471 E 
Graphite, nat naturass ------ 17 58 ae 
plasters |. LL 268,567 868,934 ae 
8 1,081 730 =e 
— other esium carbona 
ium ozida ee 8,598 5,585 1, 054 
Mica: Worked uding omera 
ie cic Dim = $65,024 $65,750 ious 
— mineral: Iron oxides, processed 192 231 "m 
Precious and semiprecious stones, except 
diamond: 
Opal value, thousands $82,417 $28,698 $4,879 
hires nc Doga 16,059 16,092 
6 n uU 32388 482 
tes, weight. ________-_-~- 347 þa 
Salt and brine - _— thousand tons 4,512 4,914 lu 
Sodium and potassium 1 n. e. .: 
Caustic potash including sodic 
peroxides |... 18 17 NA 
Caustic oda 98 748 Li 
Stone, sand and gravel: 
e: 
Crude and partly worked 1,086 2,162 aes 
53 rig F value eee 432 es 
omi refractory- grade , a 
Gravel and rock 936 332 2s 
Limestone except dimension 11,351 389 oe 
Sand, silica _____________-_- ,881 715,009 30, 
Sulfur: Sulfuric acid 1,428 349 Ha 
Talc, steatite, soapstone, pyrophyllite 118,047 98,339 i 
Other: 
durs. felds fluorspar, 
"a e ; fluo 
te 3 nea 152 436 ss 
U ified 
value, ee E $31, $1,538 $316 
strontium, Eit barium _ _ — 4 4 NA 
, dross, si waste, not motal- 
CV value $23,543 $23,402 6 
ing materials of asphalt, asbestos 
and cements, non- 
metals ue, thousanda- 311.488 $16,748 $3,261 


See footnotes at end of table. 


Destinations, 1979-80 
Other (principal) 


Hong Kong 2,389; Israel 1,993; New 
Zealand 1 ,859. 


Ireland 227, 490; Hong Kong 54,214; 
Philippines 32, 796. 


NA. 


Philippines 266; Western Samoa 110; 
New Zealand 41. 


New Zealand 10,429; Indonesia 
10,000; Papua New Guinea 296. 
ee ,000; Solomon Islands 


Singapore 108. 

Papua New TOTE 4,116. 

New Zealand $316 

New Zealand 14. 

BTA 49,678; N ah 
pore 

Indonesia 6835. 


New Zealand 3,859; Philippines 306. 

New Zealand $39,004; Indonesia 
$17,830. 

New Zealand 126; Indonesia 32; 
Papua New Guinea 21. 


Hong CORE $9,934; Ja $1,050; 
West Germ 68 1. 
Thailand $11, France 31.068. 
2044 er $655; 
New Zealand 287; Malaysia 162. 
Japan 3,609; Taiwan 655; Republic of 
orea 517. 


NA. 

Saudi Arabia 309; New Zealand 191; 
Papua New Guinea 100. 

Italy 1,973; pen 139. 

Japan $1 16, 716. 


Indonesia 108; New Zealand 93; Hong 
Kong 53. 


350. 
Japan 591,027; Republic of Korea 
Indonesia 137 ; Papua New Guinea 84; 
Fiji 67. 
Japan 75,674; Netherlands 13,461. 


Japan 180; Republic of South Africa 
62. 


Japan $493; United Kingdom $244. 
NA. 
Taiwan $15,602. 


New Zealand $4,316; Canada $4,060; 
Bahrain $3,847. 
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Table 2.—Australia: Exports and reexports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979-80 
Commodit 1978-79 1979-80 : 
á Uan Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black k 39,950 46,313 -- Indonesia 14,183; Thailand 12,217; 
Taiwan 7,120 
Coal, all grades including briquets: 
Bituminous coal and riquets 
thousand tons 89,103 42,515 83 Japan 28,564; United Kingdom 2,456; 
public of Korea 2,289. 
Lignite, peat, and briquets thereof 52,474 114,016 -- Japan 105,930; Norway 6,600. 
Coke and semickckke ! 147,397 165,591 Late Philippines T6191; Japan 39, 787; 
na it, 
Petroleum and refinery promicu 
Crude and partly refin 
thousand 42-gallon barrels 2,330 198 _. New Zealand 414; People's Demo- 
cratic Republic of Yemen 329. 
Refinery products: 
Gasoline do- 2415 2,075 m ac^ Zealand 971; Fiji 343; Indonesia 
Jet fue! do_ ___ 1,913 1,258 _. New Zealand 700; Fiji 514. 
Kerosine _________ _ do... 530 1,394 Ms New Zealand 956: New Caledonia 91. 
Distillate fuel ol do... 5,424 4,343 -- New Zealand 850; vir seep hl 776: Fiji 601. 
Residual fuel oil _ _ _ _ _ — do... 1,593 2,214 mes Tapan l 1,345; e 
Lubricants |... do- 1.616 1.572 111 adit 208; 
Neal 15 
Other: 
Mineral jelly and wax 
( 5 11 ics Taiwan 6. 
Unspecified do- 1742 12 __ New Zealand 5. 
Mineral tar and chier coal-, petroleum-, 
and gas-derived crude chemicals 
value, thousands. _ $17,156 $10,670 _. New Zealand $8,750; Thailand $1,132. 


"Revised. NA Not available. 

Data are for fiscal years beginning July 1. 

*Data are for calendar years 1979 and. 1980; principal destinations in 1979 were Japan (601,828 tons) and the United 
States (119,876 tons). 

Ore and concentrate and waste and sweepings are included in those of silver. 

“May include platinum- group metals. 

Some quantity of molybdenum may be included. 

*Excludes quantity valued at $2,242 in 1978-79 and $383,354 in 1979-80. 

7Excludes quantity valued at $31,391 in 1978-79 and $309,803 in 1979-80. 


Table 3.—Australia: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1979-80 
Commodit 1978-79 1979-80 " 
x United Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 15,634 11,051 22 China 7,852; India 3,113. 
Oxides and hydroxides 8,610 7,584 2,875 Japan 3,375; United Kingdom 492. 
Metal including alloys: 
Sr 1.223 2,516 180 New Zealand 2,095; dar "cat 
Unwroughnlt 3.392 2.996 1,865 Now? Zealand 620; United 
Semimanufactures 5,258 12,071 5,788 New Zealand 2,618; United Kingdom 
1,859; Japan 1 1,236. 
Antimony: 
Oxido —— md 212 231 12 United Kingdom 158; China 45. 
Metal including alloys, all forms 29 46 _. Mainly from China. 
Arsenic: Trioxide, pentoxide, acids 744 1,078 — France 847; China 148. 
Beryllium metal including alloys, all 
form value $1,848 $32,318 xs France $25,631. 
Bismuth metal including alloys, all forms. 25 15 -- United Kingdom 12. 
Chromium: 
Ore and concentrate 10,746 13,715 1,500 Philippines 8,000; Republic of South 
ca 4,195. 
Oxides, hydroxides, trioxides_ |. — — — 889 1,875 481 uen N 451: U. S. S. R. 289; 
* apan 104. 
Metal including alloys, all forms 53 61 Japan 35; United Kingdom 20. 


See footnotes at end of table. 
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Table 3.—Australia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Cobalt: 
Metal eere dun aire all forms 


troy ounces. . 
Refined bullion ...... do. 


Iron and steel: 
Ore end: concentrate including roasted 


Ferromolybdenum. . - ~~ 
e COR nn 


Silicon metall 


Hoop and strip - - _ — 
Rails and 


See footnotes at end of table. 


1978-79 1979-80 United 
States 

18 15 4 

44 36 6 

3 16 NA 

e 86 ae 

162 35 c 
122 ss 

662 12,215 EN 
4,516 1,511 15 
$18,874 $22,063 $3,326 
$20 $1 NA 
19,110 31,277 an 
42 1,210 NS 
$1,344 $9,903 $67 
42,783 15,354 v 
1,049 1,255 = 
8,786 9,810 1,499 
60 Eu 

319 1,990 DT 

157 227 1 
10,178 18,328 36 
7.314 15,459 34 
133 285 236 
5,620 13,756 4,334 
3,513 4,888 70 
EUM 211 22 
2,579 4,831 98 
16,014 813 6 
55,054 119,358 2,175 
T224,131 225,627 1,821 
19,860 15,360 1,571 
891 3,711 124 

11,153 22,284 

131,272 106,082 8,340 
553 496 1 


Sources, 1979-80 
Other (principal) 


Canada 4. 
Belgium-Luxembourg 15; Canada 5; 
nited Kingdom 5. 


NA. 
All from Papua New Guinea. 
New Zealand 29. 


New Zealand 220; United Kingdom 
215; Papua New Guinea 102. 

Fiji 11,495; Taiwan 270; Papua New 
Guinea 242. 

Belgium-Luxembourg 1,005; New 
Zealand 327. 


Ja $6,759; United 
$5297. W West Germany 1 890. 


NA. 


dh sd 333; ing BST, New Guinea 7,719; 
ong Ko 
New Zealand 1,1 


Fiji $4,894; Papua New Guinea 
$1,916; New 7 Zealand $1,006. 


Canada 14,832; Japan 500. 
Papos New Guinea 907; New Zealand 


3 
Sweden 4,061; Japan 1,670. 
All from West Germany. 


Japan 1,894; West Germany 48. 
France 99; Brazil 35; Sweden 29. 


pis nre e of South Africa 15,012; 


3,132. 
955330 6. 536; ny a of South Africa 
2775 India 2 
west Ge rmany 20; e 10. 
Republic of South Africa 6,407; 
orway 1,005; West Germany 988. 
Tenue of South Africa 4 ,055; "Italy 


All from New Caledonia. 

United Ki m 1,561; Japan 1,066; 
Spain 773. 

Japan 434; Austria 102; France 68. 


979408 57 ply by . 
Sweden 6, 860 
Japan 181 415. 
Japan 9,229; United Kingdom 2, 254. 
Japan 3, 
Ja 13, 408; Republic of South 

À „ 3, 287; nited Kingdom 
Japan 68,480; Thailand 4,869; United 


om 4,511. 
Taiwan 419; United Kingdom 54. 
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Table 3.—Australia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979-80 
Commodity 1978-79 1979-80 i LE. 
Snes Other (principal) 
METALS —Continued 
Oxides ------------------- 177 139 7 Mexico 72; Republic of South Africa 
81; China 19. 
Metal including alloys 
uc c ᷣͤ ( 285 1,563 -- Fiji 1,292; New Zealand 229. 
wrought and semimanu- 
e zc E as 10,037 879 39 Fiji 295; New Zealand 239. 
iom » metal including alloys: 
aste and crap? 167 230 230 
Unwrought and semimanufactures _ _ 2,596 3,565 1,486 Norway 1,896; Canada 176. 
ese: 
Ore and concentrate: 
Battery- grade 1,500 2,155 Le Gabon 2,003. 
Metallurgical- grade 85 210 102 Republic of South Africa 108. 
Oxides _____________-_____ 1,245 1,709 0 Japan 1,284. 
Metal including alloys, all forme 939 1,329 zx. 9 of South Africa 915; Japan 
Mercury D 76-pound flasks_ _ 2,089 1,531 __ China 841; Japan 330; Spain 330. 
olybdenum: 
and concentrate 334 200 59 Switzerland 55; Canada 54. 
Metal including alloys: 
Wie. e cn cc auc 11 6 5 NA. 
Nico Other ---. value, thousands. _ $18 $1,381 $1,270 West Germany $91. 
icke 
G /ô§«;ðO—é(rtcãa§a Ele 3) ae Canada 17; France 13. 
Matte, speiss, similar materials _ _ _ _ 1,575 2,777 Canada 2,748. 
Metal ‘including alloys: 
777 Amd m 12 NA NA. 
Unwroughgßnt 1.642 797 (3) Canada 721. 
Semimanufacturess 3,970 1.672 751 ibn Germany 476; United Kingdom 
Platinum-group metals including alloys, 
unwrought and partly wrought* . . 
troy ounces. . 112,534 895,154 736,248 * 6000; United Kingdom 
Silver: m 
Waste and sweepings" . 
value, thousands. $142 $2,669 $133 Hong Kong $978; Singapore $501. 
me oe alloys, unwrought 
and partly wrought _ troy ounces. . 112,534 468,918 63,176 Singapore 115,742; United Kingdom 
75,940; Hong Kong 46,972. 
Tokas and hydroxidesͤꝛ 12 1 NA NA. 
Metal including alloys: 
TOD ec oe c 24 4 NA NA. 
Unwrought. - - ----------- 204 204 Sa Malaysia 202. 
Semimanufactures 17 24 1 gated m 9; France 8; West 
rmany 4 
Tungsten metal including alloys, all 
2 formꝛm 2-22. .- A „ 7 8 2 West Germany 2: United Kingdom 2. 
inc: 
Ore and concentrate 1 4 NA NA. 
Oxides and peroxides 1,180 950 266 West 8 219; Canada 275; 
vein including alloys, all form 807 244 57 Japan an 50; W West Germany 45. 
Ores and concentrates: 
Of columbium, tantalum, tita- 
nium, vanadium, zirconium _ _ 45 16 P Mainly from United Kingdom. 
Unspecified |... 1,874 8,127 631 Philippines 3, 8,500; Guyana 3,000; 
Ash and residue containing nonfer- 
rous metals 1,066 975 ar X UD d 609; United Kingdom 
; Fiji 90. 
ev hydroxides, peroxides 139 531 171 Japan 113; China 95; Norway 53. 
""Metalloids — —— ae Sete 2,506 2,844 89 Canada 1,329; Republic of South 
Africa 939; United Kingdom 471. 
— alkaline-earth, rare-earth 
CSI a RRS 116 116 46 West Germany 28; Canada 17. 
Base metals including alloys, all 
Dll. MM 138 601 45 


See footnotes at end of table. 


N orway 450; Republic of South Africa 
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Table 3.—Australia: Imports of mineral commodities! —Continued 


Sources, 1979-80 
Commodity 1978-79 1979-80 > D 
e Other (principal) 
NONMETALS 
a n. e. s.: 
Natural: Pumice, emery, corundum, 
mE 8 666 1,012 684 Republic of South Africa 96; Japan 
Artificial: Corundum ........-- 2,872 3,541 635 France 7 United Kingdom 672; 
Ja 
Dust and powder of precious and PTS 
semiprecious stones, 
diamonds .. .... ograms — 298 514 NA NA. 
5 and polishing wheels and 
rcp EE 1,972 1,322 106 einn Kingdom 225; Japan 224; 
Asbestos, crude____._._________ 29,442 23,490 131 " 976; Republic of South 
Africa 4 745. 
Barite and wither ite 620 1.324 — China 1,251; West Germany 54. 
Boron materials: 
Crude natural borates... 19 194 NA NA. 
Oxides and acids 2,757 2256 2,156 USSR. 88. 
f Se ee ee 28,582 49,880 1.822 pars 23,549; Japan 11,496; 
ted Kingdom 6,173. 
e et Be 3,755 4,555 8 United Kingdom 4,167; France 343. 
Ciaya and clay products: 
Bentonite.______________ 44,306 67.935 57.157 Canada 2.142, Indonesia 1,306; Singa- 
i pore ; 
Fire clay and ball cla / 1,409 3,699 171 sar ro of South Africa 2,771; 
nited Kingdom 608. 
Andalusite, mullite, dinas earth, 
ite, sillimanite — 2,544 4,383 4,156 Republic of South Africa 207. 
Kaolin (china clay) 5,640 8,267 7,838 Uni i m 391. 
SM PAM ME eee ETE 8,583 2,144 -- Republic of South 7 2, 632; 
ni om 98. 
Other 88,991 27,318 23.026 Singapore 2,311; Mozambique 1,004. 
value, thousanda. _ $43,632 $58,211 $30 Italy $30,957; Japan $19,434. 
Refractory including nonclay 
brick 23,238 83,354 6,206 s ve 18, 15 2.220 United Kingdom 4,516; 
5 chio lite 175 91 — Mainly from Denmark. 
Gem, not set or strung. - carats. _ 63,606 60,704 3.982 sas pre 19,119; 11 155 17,845; Belgium- 
uxem 
Industria „ do 352,093 352,315 10,318 Ireland 151 771 Republic of South 
Dust and powder do- 868,783 791,480 448,897 ree 118 od ; Republic of South 
ca 
Diatomite and other infusorial earth .. .. — 7,041 6,453 6.197 Philippines 173. 
F ; leucite, nepheline syenite.. .. .. . 2,122 29,044 65 28,133. 
Fe materials: 
Nitrogenouns 1,260 597 XM D 561. 
Ph tic thousand tons. _ 2,880 2,209 245 Nauru 1,130; Christmas Island 741. 
Potami usnm 5 86 NA NA. 
Manufactured: 
Nitrogenouus 28,999 78,668 45,314 Noe 12,352; Canada 11,527; Japan 
Phħhosphatic - - - - - - ----—-—--—- 66,253 48 19 United Kingdom 
Potassic_ - - - - ----------- 174,032 226,159 25,833 E 197,603; West Germany 
Other including mixed... 5,263 21,782 16,285 West Germany 1,825; Belgium- 
3 1,567. 
Ammonia __________-_- value. . $6,121 $10,080 NA NA. 
Fluorspar ~- ------------------ 33,532 30,909 -- China 16, 108; Re blic 46.888 
Graphite, natural ____________-- 2,275 2,018 18 E Lanka 830; China 681; Republic of 
Gypsum and plasters ___________- 1,969 1,027 171 Ery Kingdom 674; West Germany 
Line. 3 value, thousanda $55 $198 : Ja pan $145; United ited Kingdom $17. 
„53 ue, = n a ni 
Magnesit 84,569 17,162 706 Japan 16,902. 
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Table 3.— Australia: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979-80 
Commodity 1978-79 1979-80 — United a 
NONMETALS —Continued 
Mica: 
Crude incl splittings and waste _ 393 934 27 China 484; India 334. 
Worked inclu agglomerated 
splittings’___ value, thousands $709 $133 $871 Switzerland $127; West Germany $81; 
United Kingdom $77. 
Pigments, mineral: 
Natural, crullle 954 1,118 50 Austria 811; United Kingdom 183. 
Iron oxides, processed - 8,414 9,649 397 West Germany 7,959; Spain 792. 
us and semiprecious stones, except 
ond: 
Natural value, thousands. - $9,209 $8,427 $426 Thailand $1,901; Hong Kong $1,120; 
West Germany $1,114 
Manufactured do— $907 $123 $11 Austria $201; West 8 3197: 
Switzerland $116. 
ites, unroasted ... 17 115 93 NA. 
Salt and brine_ .. ------------- 20,007 39,631 99 United Kingdom 22,783; New 
us : ds Zealand 16,289. 
ium and potassium compounds, n.e.s.: 
Caustic potash including sodic and 
potassic peroxides _ - --------—- 2,139 3,317 169 sapan], 1,919; United Kingdom 648. 
5 — value, thousands. . $51,481 $45,132 NA 
Soda ang 1 106 United Kingdom 75. 
Stone, "iwi and gravel: 
ension stone: 
Crude and partly worked: 
Calcareous |... 2,391 2,101 ut Italy 2,406; Portugal 212. 
Slate 2,973 10,144 Xm Republic of South Africa 6 770: India 
234; China 574. 
Unspecified 2,479 2,026 20 Republic c of tyr Africa 597; Italy 
Worked. .. value, thousands $3,065 $3,563 __ Italy 1161 613; Taiwan $1,040. 
Dolomite, chiefly refractory- grade 85 13 NA NA. 
Gravel andc ed rock |... 67,457 108,961 215 da "d ubt New Zealand 854; 
Limestone excluding dimension 
thousand tons 1,321 1,238 M sapan I; 1,188; y 198 Belgi 50. 
Quartz and quartzite. |... . 368 177 ae 8 rmany 135, Belgium- 
Sand excluding metal- bearing 941 880 156 Sweden 425; blic of South Africa 
Sulfur: 
Elemental: 
Other than colloidal |... ...... 424,659 597,128 89,028 Canada 494,849; Iran 13,122. 
nei ĩðͤ d 136 346 111 West Germany 129; Yugoslavia 97. 
Sulfuric acid 5,702 10,779 — Japan 10,777. 
Talc, steatite, soapstone, pyrophyllite 431 576 254 China 250. 
Vermiculite 3,016 Ee Republig of South Africa 2,207; China 
Other 
dé voe y A 915 1,315 125 New Zealand 656; United Kingdom 
298; China 110. 
Fluorine and bromine ~- .. ...... 36 39 36 NA. 
Slag, dross, similar waste, not metal- 
From iron and steel manufacture 88 122 — West Germany 79; AUN Zealand 43. 
Unspecified .. ----------- 1,479 2,586 1,590 United Kingdom 983 
Oxides, hydroxides, peroxides of 
strontium, magnesium, barium 5,157 3,406 54 Japan 3,253. 
Building materials of asphalt, asbestos 
and fiber cements, unfired non- 
metali Es value, thousands. _ $1,129 $951 $324 United Kingdom $292; Spain $116. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,299 693 613 Trinidad and o 70. 
Carbon black |... 132 1,144 433 9 0; Japan 180; 
Coal, all grades including briquets 15,380 12,756 660 Canada T 872 ; Republic of South 
rica 
Coke and semicokckaaaeaaa „ 19,951 15,306 4,158 Japan 7 ,000; New Zealand 4,134. 
Hydrogen, helium, rare gases 62 Canada 1. 
Peat including briquets and litter 12,591 6.824 _. West Germany 4,587; New Zealand 


See footnotes at end of table. 


784; Canada 767. 
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Table 3.—Australia: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978-79 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and arch re N 
Crude and 
thousand 4 42 cello barrels. _ 33,983 
Refinery ucts: 
Gasoline do. .. 5,347 
Kerosine and jet fuel _ _ _do_ _ _ _ 1,827 
Distillate fuel olli do— -- 3,084 
Residual fuel oil- _ — — _— do— 47,050 
Lubricants ...- do- 348 
Liquefied oum gas 
42-gallon barrels. _ 2,199 
Mineral jelly and wax 
do... 59,342 
Bitumen, ume uai pl 
mm Doca 27,351 
Petroleum coke 3 2.280 
ified. |. . do 24,963 
Mineral tar and other coal- ; petroleum- ; 
and gas-derived crude chemicals 
value, usanda. _ $4,296 


NA Not available. - 


Sources, 1979-80 
1979-80 : 
sions Other (principal) 
60,597 Saudi Arabia 27,386; Kuwait 8,284; 
Indonesia 8,165. 
4,145 30 Bahrain 2,333; Singapore 1,444. 
1,454 46 Singapore 904; Bahrain 213; 
Bahamas 
4,214 8 Singapore 3,050: Bahrain 478; Italy 
26,751 60 Singa] ore 8,002; Kuwait 7,882; Saudi 
449 145 Netherlands Antilles 142; Singapore 
67; United Kingdom 55. 
1,574 645 France 480; Netherlands 217. 
54,897 15,455 Japan 17,632; China 6,520; West Ger- 
many 8, 
4,826 Singapore 16,779; Canada 2,422. 


Canada 79,448. 
West Germany 2,900; Italy 2,580. 


Japan $1,418; Pakistan $737. 


3 Excludes e valued at $17,139,377 in 1978-79 and $16,285,694 in 1979-80. 
and concentrate and waste ve sweepings of platinum-group metals are included with those of silver. 


Including those of platinum-gro 


metals. 
*Excludes quantity valued at $1, $1, 960, 000 in 1978-79 and $222,880 in 1979-80. 


ude some 


articles. 
Excludes quantity valued at $55,000 in 1978-79 and $18,945 in 1979-80. 


COMMODITY REVIEW 


METALS 


Aluminum, Alumina, and Bauxite.— 
Australia’s bauxite and alumina production 
in 1981 declined for the third time in 18 
years, but aluminum production continued 
the upward trend. The decline of bauxite 
was attributed to industrial unrest at the 
mine of one major producer. For some years 
Australia has been the world’s leading pro- 
ducer of bauxite from mines located at 
Weipa, Gove, Northern Territory, and the 
Darling Range, Western Australia. The 
main cause for the decline in alumina 
production was the general downturn in the 
world alumina market. Alcoa of Australia 
Ltd. cut production by 10% at its two 
existing alumina refineries at Pinjarra and 
Kwinana. Slight increases in output by 
Queensland Alumina Ltd. (QAL) at Glad- 
stone and by Nabalco Pty. Ltd. at Gove 
failed to offset the decline in Western Aus- 
tralia. Expanded smelter capacity by Alcan 
Australia Ltd. at Kurri Kurri, New South 


Wales, and Alcoa’s smelter at Point Henry, 
Victoria, resulted in a record output of 
primary aluminum in 1981. 

At Weipa on Cape York Peninsula, Co- 
malco Pty. Ltd. produced about 15% of the 
Western World’s total bauxite output. At 
Comalco, which is owned 45% by Conzinc 
Riotinto of Australia Ltd. (CRA), 45% by 
Kaiser Aluminum and Chemical Corp., and 
10% by the Australian public, output was 
below that of 1980. Both production of 
bauxite and shipments from Weipa in 1981 
were below the level of 1980 owing to an 
industrial dispute that curtailed operations 
for 9 weeks. In 1981, the company shipped 
approximately 8 million tons of bauxite to 
international markets, principally Japan 
and Europe. The largest single outlet was 
thé Gladstone alumina refinery operated by 
QAL. Comalco supplied the total bauxite 
demand for QAL which in 1981 totaled 
about 5 million tons. All of Alcoa’s bauxite 
output was converted to alumina at nearby 
refineries located at Pinjarra and Kwinana, 
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which have a combined annual capacity of 
3.4 million tons. Roughly one-half of Nabal- 
co's bauxite was exported. The remainder 
was refined to alumina in an adjacent 
refinery at Gove, which has an annual 
capacity slightly in excess of 1 million tons. 

Australia's three aluminum smelters op- 
erated at near capacity throughout 1981 
and production increased during the year. 
Production of primary aluminum by Alcan 
and Alcoa was appreciably higher than that 
of 1980. This increase resulted from new 
potlines commissioned in 1980 by both com- 
panies. The annual rated capacities of the 
three plants were Camalco at Bell Bay, 
112,000 tons; Alcoa at Point Henry, 165,000 
tons; and Alcan at Kurri Kurri, 68,000 tons. 

Prospects for Australia to occupy a more 
prominent position in the world aluminum 
smelting industry continued to improve. 
Higher prices for crude petroleum have 
made some oil-fired power stations uneco- 
nomic as sources of energy for aluminum 
production. As a result, Australia's exten- 
sive coal resources were recognized as hav- 
ing valuable potential for thermal power 
generation. Consequently, a number of new 
aluminum smelting ventures that would 
use power from coal-fired stations were 
under consideration. Comalco's new alumi- 
num smelter at Gladstone proceeded on 
schedule and it is expected to begin produc- 
tion in February 1982. When the full pro- 
duction is achieved in late 1982, the smelter 
will operate 2 potlines with a total of 480 
smelting pots and a production capacity of 
206,000 tons annually. In April, final Gov- 
ernment approval was given for the Tomago 
smelter to be built by a consortium compris- 
ing Aluminum Pechiney Australia Pty. Ltd. 
and Gove Alumina Ltd. as major partners. 
The smelter, with a total capacity of 220,000 
tons annually and costing about $600 mil- 
lion, will start production in 1983. Alcoa 
began a feasibility study for a smelter, 
probably to be located in the Pinjarra- 
Wagerup-Bunbury district of Western Au- 
stralia. Alcoa was considering a minimum 
economic capacity of 100,000 tons annually 
that could be increased to 200,000 to 240,000 
tons. The project will depend on the avail- 
ability and cost of power and ultimately will 
involve an expenditure of about $900 mil- 
lion. 

Australia has large resources of bauxite, 
and production from Comalco's Weipa de- 
posit was a significant source of the West- 
ern World's requirements. The company's 
measured, indicated, and inferred ore re- 
serves in 1981 consisted of 3.0 billion tons 
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with recoverable bauxite content of 2.5 
billion tons. The grade of recoverable baux- 
ite in the 599 million tons of measured 
reserves ranged from 53% to 56% alumina. 
The alumina content in the indicated re- 
serves was in the range of 48% to 56%. 

Copper.—Despite stagnation and weak- 
ening world economies, the Australian cop- 
per industry showed improvement in all 
categories during 1981. Increased mine 
production by Mount Morgan Ltd. in 
Queensland, Woodlawn Mines Joint Ven- 
turer in New South Wales, and Peko- 
Wallsend Ltd., Northern Territory offset 
the drop in production by Mount Isa Mines 
Ltd. (MIM) in Queensland. High production 
was also reported for both primary refined 
and primary smelter copper. 

Lower mine output by MIM was attribut- 
ed to a decline in both the quantity and 
grade of ore treated. MIM is expected to 
treat 3% less ore in 1982 at 3.4% copper 
compared with 3.896 in 1981. The company 
announced that it would spend about $55 
million at Mount Isa to sink a new shaft in 
order to mine an ore body estimated to 
contain 30 million tons containing 4.296 
copper. The shaft sinking could begin in 
mid-1983 and should be completed by 1986. 
Production of ore is expected in 1991. 

The increased output at the refineries 
was attributed primarily to the completed 
modernization at MIM. MIM's refinery at 
Townsville, Queensland, receives unrefined 
copper from Mount Isa in the form of 
anodes. Conversion of blister copper to an- 
odes in the Townsville refinery's reverbera- 
tory furnaces has ceased and all furnaces 
were dismantled. The anode-shaft furnace 
installed to treat anode scrap produced in 
the tankhouse was fully operational and 
performed to design parameters in 1981. 

In October, Peko-Wallsend decided to 
close its Tennant Creek copper smelter and 
Gecko Mine because of heavy financial 
losses. The smelter had been reopened in 
October 1980 after modification. The compa- 
ny also announced that its copper prospect 
at Goonumble, New South Wales, has a 
much higher copper grade than previously 
thought. Using a 0.396 copper cutoff, drill- 
ing has indicated measured resources of 86 
million tons of 0.62% copper, 0.02 troy 
ounce of gold per ton plus 166 million tons 
of 0.7496 copper, 0.004 troy ounce of gold per 
ton, and 0.054 troy ounce of silver per ton. 

The Teutonic Bore, a Western Australia 
mine, was officially opened in June 1981. 
Owned jointly by Seltrust Mining Corp. 
Pty., Ltd., 60%, and MIM. Holdings, Ltd., 
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40%, the mine is expected to produce 
300,000 tons of ore annually. 

Although one new mine began operating 
and some old mines could be reopened in 
1982-85, the most significant copper produc- 
tion may involve new mines, particularly 
the Olympic Dam project in South Austral- 
ia and the Benambra deposit in Victoria. 
The Western Mining Corp. Ltd. (WMO) is 
conducting a feasibility study at Olympic 
Dam that is expected to be completed by 
1983. The extent of the ore body is unknown 
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since WMC continues to locate mineralized 
areas extending northwest and southwest 
from the main center of operations. Some 
estimates, however, indicate that the ore 
body is at least 500 million tons with an 
average grade of 1.5% to 2% copper, 0.05% 
uranium, and about 0.02 troy ounce of gold 
per ton. If economically feasible, Olympic 
Dam could begin producing by the end of 
this decade at about 160,000 tons annually. 

Output of the principal copper producers 
in recent years is summarized as follows: 


Table 4.—Australia: Major copper production,’ by company 


(Metric tons) 
Company 1979 1980" 1981 
ines: 
Mount Isa Mines Lt 152,000 158,732 143,000 
Mount Morgan Ltd 1,916 2,302 4,500 
Mines Pty. Lid———— 8,100 6,593 4,600 
Mount Lyell Mining & Railway Co. Ltd - - - - - --------- 19,405 19,835 20,339 
Peko-W 11! Se ee ee 4, 11,835 17,128 
Smelters:? 
Mount Isa Mines Ltd___________________ 22-22 152,400 148,260 137,200 
Mount Morgan Ltd _________--_--~_~--_-~----- 5, 6,393 6,964 
Electrolytic Refining and Smelting Co. of Australia Ltd. 17,100 18,754 18,000 
Refineries: 
Mount Isa Mines Ltd______________~_-~___----- 1 132,091 141,800 132,310 
Electrolytic Refining and Smelting Co. of Australia Ltd. 712,731 13,140 12,200 
TRevised. 
1Metal content of ore. 
i lister copper. 
Treats concentrates from Cobar. 
*Primary electrolytic copper. 


Gold.—Although the Australian gold in- 
dustry was faced with progressively weaker 
gold prices in 1981, mine output showed a 
slight gain. Exploration, new development, 
and redevelopment continued at a reason- 
ably high level with the major emphasis in 
Western Australia and Queensland. 

Increased production was reported by 
Peko-Wallsend at Tennant Creek, Northern 
Territory, because of renewed emphasis on 
gold rather than copper production. Kia 
Ora Gold Corp. NL, operator of the Marvel 
Lock Mine near Southern Cross, Western 
Australia, also increased output. Since 
reopening in 1980, production has steadily 
increased as a result of mine and plant 
improvements and higher average-head 
grades. Output by Central Norseman Gold 
Corp. Ltd., Telfer Mine, and Mount Char- 
lotte Mine—all in Western Australia— 
approximated the 1980 level. 

The Kalgoorlie area in Western Australia 
was again the main center of redevelop- 
ment and exploration activity. The 
Kalgoorlie Mining Association made steady 
progress on the reopening of some of their 


Fimiston leases and opened a $15 million 
treatment plant at Oroya to handle expand- 
ed gold production. Development at Mount 
Charlotte involved deepening the supply 
shaft and establishing additional access to 
the Mount Charlotte ore bodies. Site work 
also started on the new 1,200-meter shaft at 
Mount Charlotte. North Kalgoorlie Mines 
Ltd. continued redeveloping its Fimiston 
lease areas. Consolidated Gold Mining 
Areas NL announced a $14.3 million rede- 
velopment program. The program involves 
rehabilitation of a shaft and construction of 
a 130,000-ton-per-year mill with production 
scheduled for 1982. The operation will be 
based on reported reserves of 735,000 tons 
measured plus inferred ore grading 0.2 troy 
ounce of gold per ton. 

WMC commissioned a 500,000-ton-per- 
year gold-treatment circuit at its Kambalda 
plant in late 1981. WMC has been mining 
ore at Sand King, 75 kilometers north of 
Kalgoorlie, in preparation for the new mill. 
The Hunt Mine at Kambalda has been 
producing gold with nickel as a byproduct. 
WMC was also developing the Victory Mine, 
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south of Kambalda. 

Placer Exploration Ltd. announced com- 
pletion of its feasibility study in 1981 of the 
Kidston deposit located near Townsville, 
Queensland. Work has already established 
a resource of 38.3 million tons of measured 
and inferred ore averaging 0.06 troy ounce 
of gold per ton and 0.07 troy ounce of silver 
per ton. 

Peko-Wallsend closed the Mount Morgan 
Mine in Queensland because the ore has 
been exhausted. However, the company has 
begun installing bucket wheel dredges to 
recover gold from the tailings dam. Produc- 
tion has also been increased at the Mount 
Chalmers Mine. The company has an- 
nounced that extensive drilling and ex- 
ploration in the Goonumble area near 
Parkes, New South Wales, has confirmed a 
major new porphyry-copper-gold deposit. To 
date, seven separate but related centers of 
mineralization have been delineated, and 
resources are inferred to be in excess of 250 
million tons of ore averaging 0.7% copper 
and 0.01 troy ounce of gold per ton. 

The Wattle Gully Mine, Victoria, operat- 
ed by the consortium Chewton Gold Associ- 
ates, was officially reopened in December 
1980, but production was lower than plan- 
ned as more development than originally 
foreseen was required. In 1981, further 
exploration and development was under- 
taken at the mine by CRA in a joint venture 
with the consortium. 

Gold from domestic mines accounted for 
about 75% of Australia's output in 1981 and 
refined gold produced from imported crude 
bullion and domestic and imported scrap 
accounted for the remainder. The Perth 
Mint which refines crude gold bullion from 
mines in Western Australia and the North- 
ern Territory, as well as bullion and scrap 
from overseas, was the largest domestic 
refinery of gold. Other gold refiners were 
Matthey Garrett Ltd. in Sydney, and Engel- 
hard Industries Ltd. in Melbourne. Most of 
the crude bullion from Fiji and Papua New 
Guinea was refined by Matthey Garrett. 
Base metal refineries were the other 
sources of refined gold. In 1981, the Electro- 
lytic Refining and Smelting Co. recovered 
about 13,000 troy ounces of gold from tank- 
house sludges resulting from electrolytic 
refining of copper at Port Kembla, and 
Broken Hill Associated Smelters Pty., Ltd. 
(BHAS), recovered about 8,000 troy ounces 
from lead concentrates refined at Port 
Pirie, South Australia. 

Iron and Steel.—In 1981, demand for 
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Australian iron ore decreased owing to a 
further fall in world steel output. Iron ore 
production, which was also adversely affect- 
ed by industrial disputes, decreased by 
about 10%. Production declined at most 
mining centers, and because of reduced 
sales, most producers increased waste re- 
moval, mine development, and stockpiles in 
readiness for a recovery in demand. 

Pig iron was also adversely affected by 
industrial disputes as well as depressed 
export demand. The weak export market 
resulted in delayed recommissioning of a 
blast furnace after being shut down for 
repair and modification in April. As in 
recent years, most of the iron ore was 
produced in the Pilbara region in northwest 
Western Australia. In this area five major 
companies produced about 90% of Austral- 
ia's iron ore. They were Hamersley Iron 
Pty. Ltd. at Mount Tom Price and Parabur- 
doo; Mount Newman Iron Ore Pty. Ltd. at 
Whaleback Hill; Cliffs Western Australian 
Mining Co. Pty. Ltd. at Robe River; Golds- 
worthy Mining Ltd. at Mount Goldsworthy, 
Shay Gap, and Sunrise Hill; and Dampier 
Mining Co. Ltd. at Koolan Island and Yam- 
pi Sound. In addition to the Pilbara region, 
iron ore was mined at Kollyanobbing by 
Dampier for use in the Kwinana blast 
furnace. In South Australia, Broken Hill 
Pty. Co. Ltd. (BHP) produced ore from the 
Middleback Ranges for steel plants in Why- 
alla, South Australia, and in New South 
Wales, Newcastle, and Port Kembla. In a 
relatively small project, the iron ore at 
Savage River, Tasmania, was slurried and 
pumped to a pelletizing plant at Port Latta 
for shipment to Japan. 

Continuing depression in the world steel 
industry was reflected in a drop of 26% in 
Hamersley’s iron ore production. Sales to 
Japan decreased significantly and actual 
shipments represented only 66% of the 
minimum-base contractual tonnages. The 
European Economic Community shipments 
also declined, but sales to Asian markets, 
other than Japan, were generally in accord- 
ance with long-term contracts. 

The salable production from the Tom 
Price and Paraburdoo Mines was 29.2 mil- 
lion tons compared with 39.5 million tons in 
1980. The reduction was due primarily to a 
union-called strike at the mines. Operation- 
al performance of both mines and crushing 
and screening plants was satisfactory when 
not impacted by strikes and industrial limi- 
tations. 

Mount Newman operated at the reduced 
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rate of that of 1980. Sales totaled 27.7 
million tons consisting of about equal quan- 
tities of lump ore and fines. The principal 
market for ore produced by Mount Newman 
was the Far East, which received 19.3 mil- 
lion tons. The remainder consisted of 5.7 
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million tons shipped to Australian ports for 
domestic consumption and 2.7 million tons 
delivered to Europe. | 

The principal Australian iron ore produc- 
ers and their output in 1981 were as follows, 
in thousand tons: 


Table 5.—Australia: Major iron ore production, by company 


(Thousand metric tons) 
Output 
Co Locati Products 
"c di : 1980 1981 
Hamersley Iron Pty. Ltd South Australia Lump and pellets 739,439 29,219 
Mount Newman Mining Co. Pty. Ltd Western Australia Lumb 127,679 27,753 
Broken Hill Pty. Co. Ltd South Australia Lump and pellets 4.528 3,200 
DO 2223 ee pim Western Australia Lum 12,500 2,720 
Goldsworthy Mining Ltd uto. c ccu ae 0 I EA 15,991 6,294 
"Revised. 


Australian reserves of iron ore were esti- 
mated at 35 billion tons consisting of 25 
billion tons of hematite with 54% or more 
iron content and 10 billion tons of limonite 
with 50% or more iron content. Most of 
Australia’s reserves occur in the Pilbara 
region, which accounted for over 90% of the 
production in 1981. New mines in the region 
are being planned since iron ore prices have 
risen. Australian iron ore exporters and 
Japanese steelmakers concluded negotia- 
tions early in 1981 on prices of iron ore for 
delivery in the 12 months from April 1981. 
Japanese sources reported that prices of 
high-grade fines had been increased by 
7.6% and prices of high-grade lump ore had 
been increased by 9.6%. 

BHP remained the only steel producer in 
Australia with plants at Newcastle and 
Port Kembla in New South Wales, at Why- 
alla in South Australia, and at Kwinana in 
Western Australia. Steel production was 
also adversely affected by industrial dis- 
putes as well as reduced iron availability 
but, nevertheless, increased by 1% to 7.83 
million tons. Total capacity was about 9 
million tons per year. Despite idle capacity, 
BHP was expanding capacity to meet future 
market estimates. 

During the year, some significant devel- 
opments in energy conservation and oil 
substitution were continued and additional 
energy-savings projects were initiated. 
These included the injection of powdered 
coal into blast furnaces and firing an oil- 
coal slurry in the Port Kembla open-hearth 
furnaces. A reduction in the use of heavy 
fuel oil was achieved at Port Kembla by the 
increased substitution of natural gas; simi- 


lar measures were being undertaken at 
Newcastle. At BHP's three steelmaking 
centers, projects to make more efficient use 
of gases generated in the plant were intro- 
duced to reduce purchases of energy from 
other sources. The most important project 
involved the recovery of gas from the basic 
oxygen steelmaking furnaces at Port Kem- 
bla. 

Lead and Zinc.—Lead production declin- 
ed in 1981 as a result of curtailment in 
production during the first quarter by a 3- 
week strike at the three major Broken Hill 
mines. Output from Mount Isa and Cobar 
was also slightly affected by industrial ac- 
tion in early 1981. Production of lead bul- 
lion was slightly above the 1980 level de- 
Spite the shortage of feedstock in the first 
quarter. Production of primary refined lead 
by BHAS at Port Pirie was 4% higher than 
that of 1980. Production of secondary re- 
fined lead remained at about the 1980 level. 

Mine production of zinc was also affected 
by industrial stoppage at Broken Hill and 
Mount Isa, but showed a 2% increase over 
that of 1980. All refineries continued to 
operate at near capacity throughout the 
year producing slightly less refined zinc 
than that of 1980. Exports of zinc concen- 
trates dropped slightly during the year but 
were still at relatively high levels reflecting 
to some extent the continuing worldwide 
shortage. The shortage was exacerbated by 
the high incidence of strikes at zinc mines 
in the United States and Ireland. Exports of 
refined zinc were considerably below that of 
1981 owing to continuing depressed econo- 
mies in the Western World with the associ- 
ated drop in demand. 
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MIM was Australia's largest single pro- 
ducer of lead and zinc. In 1981, 2.4 million 
tons of lead-zinc ore was mined in 1981 
containing 6.2% lead and 6.0% zinc. Mining 
was concentrated between the 13 level (670 
meters) and 15 level (730 meters) The 
Mount Isa mining methods of cut and fill 
and open stoping were modified to achieve 
greater ore recovery and better utilization 
of workers and equipment. Drilling of the 
lead-zinc mineralized area continued in the 
northern part of the Mount Isa Mine 
throughout 1981. 

Considerable preproduction and construc- 
tion work was done at the Mount Isa Mine 
in preparation for lead production to be 
increased by 2096 to 180,000 tons annually 
by 1982 with commensurate increases in 
zinc and silver output. Modernization of the 
silver-lead-zinc concentrator was completed 
during the year. A new heavy medium 
plant and associated facilities were under 
construction at yearend. The plant will 
pretreat the ore by rejecting a large propor- 
tion of waste material before it reaches the 
main concentrator. The overall cost of the 
modernization and expansion was estimat- 
ed at $60 million. 

The Teutonic Bore zinc-silver-copper proj- 
ect, 80 kilometers south of Agnew, Western 
Australia, was officially opened in June 
1981. Contractors were undertaking the 
open pit mining operation, which was ex- 
pected to produce 300,000 tons of ore annu- 
ally. Underground mining is expected to 
start by 1985. Concentrate produced on site 
was being trucked to Leonora, Western 
Australia, and hauled by rail to the Port of 
Esperance for delivery to customers. The 
project is owned by Seltrust Mining Corp. 
Ltd., 60%, and MIM, 40%. 

In 1981, mine output by Australian Min- 
ing & Smelting Ltd. and two subsidiaries— 
Zinc Corp. Ltd. and New Broken Hill Con- 
solidated Ltd. (NBHC)—decreased from the 
1980 level. The reduction resulted from 
industrial action during the 1981 Mines’ 
Industrial Agreement negotiations and a 
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reduction in the grades of ore mined. The 
first phase of a program to permit mining of 
large quantities of lower grade ore bodies at 
NBHC was completed. Although 1982 could 
result in an increase in tonnage mined at 
NBHC, the increase will be offset by reduc- 
ed average grades. 

The Woodlawn Mine joint venture, con- 
sisting of CRA, and St. Joe Minerals Corp. 
and Phelps Dodge Corp. of the United 
States, increased its zinc-concentrate pro- 
duction, but lead-concentrate production de- 
clined reflecting a lower lead-head grade. 
The quality of the lead concentrate was 
improved because of an additional flotation 
stage. Mining output increased following 
the introduction of a 7-day workweek and 
improvements in drilling and blasting effi- 
ciencies. 

The BHAS refinery operated at near 
capacity in 1981, mainly as a result of 
refining the major portion of lead bullion 
produced by Sulphide Corp. Pty. Ltd.'s Im- 
perial smelting furnace. Concentrate deliv- 
eries from Broken Hill were in short supply 
in the first half of 1981 owing to industrial 
problems at the mines. Additional concen- 
trates were acquired from overseas suppli- 
ers to maintain production levels. The 
BHAS lead production totaled 224,696 tons 
during the year compared with 215,919 tons 
in 1980. Zinc production in 1981 was 40,712 
tons compared with 39,826 tons in 1980. 

EZ Industries Ltd. operated two mines— 
Rosebery and Hercules—both located in 
Tasmania. These were zinc-lead-copper de- 
posits in association with gold, silver, and 
pyrite. EZ Industries also treated ore from 
Aberfoyle Ltd.'s new mine at Que River, 
Tasmania. Total ore milled came to 540,000 
tons producing 96,200 tons of zinc concen- 
trate, 13,300 tons of lead concentrate, and 
22,100 tons of copper concentrate together 
with some gold and silver. 

The principal lead and zinc companies 
and the quantities produced during 1980-81 
were as follows: 


Table 6.—Australia: Lead-zinc production, by company 
(Metric tons) 


"Revised. 


1980" 1981 
Lead Zinc Lead Zinc 
oe ,150 0,600 6,000 36,500 
2 75, 800 75,750 59,400 52, 500 
ade 71,850 24,400 ,600 112,500 
V 163,000 105,000 144,000 99,000 
us 15,500 54,270 19,400 53,000 
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Manganese Ore.—The Groote Eylandt 
open pit manganese mine located on an 
island in the Gulf of Carpentaria accounted 
for virtually all of Australia's manganese 
production. Manganese ore production in 
1981 by Groote Eylandt Mining Co. Pty. 
Ltd., a wholly owned subsidiary of BHP, 
decreased by 28%. BHP announced in Octo- 
ber that production was to be scaled down 
by about 3096 because of depressed demand. 
However, by yearend the production rate at 
the mine had been reduced to about one- 
third capacity, in line with decreased con- 
sumer requirements. Plans being consid- 
ered for the expansion of production capaci- 
ty to about 3 million tons annually were 
deferred because of the deterioration in 
market prospects. Àn expansion in produc- 
tion capacity by 130,000 tons annually to 
about 2.4 million tons was completed with 
the installation of a dense-medium-fines 
beneficiation plant. The plant cost $14 mil- 
lion and produced marketable-grade fines 
from lower grade fines previously discarded 
from the fines treatment plant of the 
Groote Eylandt concentrator. 

Exports of manganese ore decreased to 
901,000 tons in 1981 and shipments to all 
major markets including Japan, Europe, 
the Republic of Korea, and the United 
States decreased significantly. Exports of 
ferromanganese decreased from 23,200 tons 
valued at $6.3 million in 1980 to about 
17,500 tons valued at $5.0 million in 1981. 
Major markets in 1981 were the United 
States, Indonesia, Qatar, and Thailand. 

Australian manganese reserves were esti- 
mated at about 889 million tons in 1981; the 
main part was on Groote Eylandt. The 
remainder was located principally in the 
east Pilbara and Peak Hill regions of West- 
ern Australia, and at Pernatty Lagoon in 
South Australia. Known deposits in the 
Northern Territory were subeconomic. 
Large secondary enrichment deposits along 
the outcrop of Marra Mamba iron forma- 
tion in the Pilbara were being evaluated. 
These deposits are low in silica and consist 
of about equal proportions of high-grade 
ore, 40% manganese, and lower grade ores 
suitable for beneficiation. 

Nickel.—Although the demand for nickel 
remained at a reduced level, Australia's 
mine production showed an increase over 
the 1980 output. An increase in output at 
Kambalda by WMC and a resumption of 
nickel production at Mount Windarra and 
Shell Co. of Australia Ltd. offset decreased 
output of nickel at Agnew, owned by Sel- 
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trust Mining Corp. and MIM, and of nickel 
in ore at Greenvale owned by Queensland 
Nickel Pty. Ltd. Sulfide-based mines in 
Western Australia accounted for 60% of 
production with the remainder coming from 
the Greenvale lateritic mine in Queensland. 

At the end of 1981, the Kambalda Mine at 
Kalgoorlie was stil the principal nickel 
producer accounting for more than 55% of 
the Australian production. The Greenvale 
operation in Queensland was the next larg- 
est followed by the Nepean and Agnew 


Mines in Western Australia, which together 


produced less than 10% of the Australian 
total. In 1981, WMC treated 1.4 million tons 
of ore from its Kambalda operations and 
produced 344,800 tons of concentrate con- 
taining 36,670 tons of nickel. Nickel mining 
and processing in Western Australia was 
WMC’s main income-producing activity. 
The operations comprise nine underground 
mines and a concentrator at Kambalda, a 
nickel smelter at Kalgoorlie, and a nickel 
refinery at Kwinana. Late in the year, 
WMC started production again from the 
Windarra project. The amount of ore treat- 
ed came to 31,400 tons at a head grade of 
1.63% nickel. 

The Agnew project expanded its ore pro- 
duction during the year although lower 
grades than expected were found. Metallur- 
gical problems also reduced the metal out- 
put. The concentrate was sent to WMC's 
Kalgoorlie smelter and the matte, contain- 
ing 73% nickel, was sold to AMAX Nickel, 
Inc., in the United States under a long-term 
contract. In 1981, about 605,000 tons of ore 
was mined to produce 14,256 tons of nickel 
matte. 

Mining and refining of nickel was con- 
ducted in Queensland by a joint venture of 
Metals Exploration Ltd. and Freeport of 
Australia Inc. An ore body at Greenvale, 
175 kilometers west of Townsville, contain- 
ing about 1.5796 nickel and 0.1296 copper 
was mined by open cut and the ore taken by 
rail to a refinery at Yabulu near Townsville 
for treatment. The operation was severely 
hit by the increase in the price of fuel oil 
and has been converted to coal firing. The 
depressed market for nickel resulted in a 
loss of nearly $13 million for the 6 months 
ending December 1981. 

Metals Exploration and Freeport also op- 
erate a nickel mine at Nepean. The ore was 
concentrated at WMC's mill at Kambalda. 
The output of contained nickel for the 6 
months ending in December 1981 was 1,601 
tons. | 
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Australia's identified nickel resources 
calculated in 1980 by the Bureau of Mineral 
Resources (BMR) came to 458.6 million tons 
of sulfide ore and 155 million tons of later- 
itic ore. WMC's proved and inferred re- 
serves of sulfide ore came to 24 million tons 
at a grade of 2.5% nickel plus 4.2 million 
tons of 3.78% nickel at the Carnilya Hill 
prospect which was 56% owned by WMC. 

Silver.—Most silver was produced as a 
byproduct of lead-zinc mining with gold and 
gold-copper mining making a contribution. 
Total silver production in 1981 was about 
12% below the 1980 output. More than 85% 
of the output came from mines in Mount Isa 
and Broken Hill. Silver was also produced 
as a byproduct of copper mining at Tennant 
Creek, Mount Morgan, Cobar, Woodlawn, 
and Mount Lyell. 

MIM remained Australia's largest pro- 
ducer of silver. In 1981, about 2.47 million 
tons of lead-zinc ore averaging 5.0 troy 
ounces of silver per ton was treated to 
produce 11.8 million troy ounces of silver in 
concentrates. About 87% of the silver was 
recovered from lead concentrates, and the 
remainder from zinc and copper concen- 
trates. The lead concentrates were smelted 
to lead bullion at Mount Isa and exported to 
the company's lead refinery at Northfleet, 
the United Kingdom, where the silver met- 
al was recovered. Over 70% of the zinc 
concentrate was exported, and the remain- 
der was shipped to the zinc refinery at 
Risdon, Tasmania. Silver in copper and lead 
residues from the electrolytic tankhouse 
slimes from the Townsville copper refinery 
were either recovered by the Electrolytic 
Refining and Smelting Co. or exported. 

The Broken Hill area remained Austral- 
ia's second largest source of silver in 1981. 
Production of silver from the lead-zinc con- 
centrates in 1981 by several companies 
declined because of industrial action and a 
lower overall grade of ore mined. The grade 
of ore treated contained 5.8 troy ounces of 
silver per ton compared with 6.3 troy ounces 
per ton in 1980. Most of the silver produced 
at Broken Hill was contained in lead con- 
centrates that were treated at the BHAS 
smelting and refining plant at Port Pirie. 

EZ Co. produces silver as a byproduct of 
copper-lead-zinc mining at Rosebery. In 
1981, the company treated about 515,680 
tons of ore from the Hercules and Rosebery 
Mines. The Farrell Mine remained on main- 
tenance status. The average silver grade 
of the complex copper-lead-silver-gold ore 
treated was 3.8 troy ounces per ton, mar- 
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ginally higher than that of 1980. The ton- 
nage of ore mined was substantially less 
than in the previous period, mainly owing 
to strikes by workers. 

About 80% of all silver exported in 1981 
was contained in lead bullion; lead, zinc, 
and copper concentrates; blister copper; and 
various slags, mattes, and residues. 

Principal producers of silver and output 
in thousand troy ounces during 1980-81 
were as follows: 


Table 7.—Australia: Major silver 


production, by company 
(Thousand troy ounces) 
Company 1980 1981 

Electrolytic Zinc Co. of Australasia 

Lid. 2,168 1,930 
Mount Isa Mines Ltd 14,592 11,768 
New Broken Hill Consolidated Ltd 1,774 1,837 
North Broken Hill Ltd . - ------ 2,703 2,500 
Zinc Corp. Ltd 1,650 1,410 


Tin.—In 1981, mine production of tin-in- 
concentrates increased 13% resulting large- 
ly from Renison Ltd. reaching full produc- 
tion capacity following completion of its 
expansion program. However, production of 
primary refined tin declined 13% as de- 
mand for primary tin for use in tin plate fell 
again. Australia ranks high in the Western 
World as a producer of tin-in-concentrates, 
and about one-half of the production was 
exported. 

Renison Ltd. in Western Tasmania, own- 
ed by Renison Goldfields Consolidated Ltd., 
is the world’s largest underground tin mine 
and Australia’s largest tin producer. In 
1981, the company treated 656,400 tons of 
ore with an average head-grade of 1.20% tin 
and recovered 5,546 tons of tin-in-con- 
centrates. The mill recovery of tin metal 
in concentrates was about 74%. Renison 
completed expansion of milling capacity to 
850,000 tons annually and was in the final 
phase of commissioning the plant. Follow- 
ing successful matte-fuming trials on low- 
grade material, a detailed engineering 
study continued to assess the feasibility of a 
fuming plant. Renison’s combined proved 
and probable ore reserves were estimated at 
about 1.3 billion tons in 1981, but the tin 
grade dropped from 1.13% to 1.12%. The 
increase in tonnage and reduction in grade 
was largely a result of adding several mil- 
lion tons of lower grade ore to the reserves. 

Aberfoyle Ltd., Australia’s second largest 
tin mining group, operated the Cleveland 
tin mine at Luina, Tasmania, and the Ard- 
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lethan Mine in New South Wales. The 
company has disposed of its unprofitable 
Aberfoyle and Storeys Creek operation to 
Forestwood Australia Ltd.  Forestwood 
spent $2.2 million on rehabilitating the 
mine and then decided it could not be 
profitably operated and the mine was clos- 
ed. Aberfoyle's production figures for 1981 
were 1,430 tons of tin-in-concentrates from 
Ardlethan and 578 tons of tin-in-concen- 
trates from Cleveland. The company con- 
structed an experimental matte-fuming 
plant at Kalgoorlie to develop a method of 
treating fine-grain ore in its deposits near 
Zeehan, Tasmania. 

Greenbushes Tin NL continued to operate 
its new electric arc furnace at its plant 
south of Perth, Western Australia, treating 
its tin concentrates and some from the 
Northern Territory. The smelter produces 
metallic tin- and tantalum-bearing slags. 
Greenbushes has tantalite resources total- 
ing 21.8 million tons of ore assaying 0.11% 
tin and 0.044% tantalum over a deposit 
width of 14.7 meters. At present this is 
augmented by 9.7 million tons of inferred 
ore assaying 0.15% tin and 0.06% tantalum. 
In addition to production of primary refined 
tin, the new smelter produced about 130 
tons of antimonial tin, 99.5% tin. 

Associated Tin Smelters Pty. Ltd. (ATS) 
operating at Alexandria, New South Wales, 
was the other primary tin smelter. The 
smelter is owned equally by O. T. Lempriere 
& Co. Ltd., Consolidated Tin Smelters (Aus- 
tralia) Pty. Ltd., and Australian Iron & 
Steel Pty. Ltd. Output of the smelter is 
limited by the low average grade of concen- 
trates currently available and its capacity 
of about 7,000 tons of refined tin. In 1981, 
production by ATS, affected by industrial 
disputes, was 4,200 tons of primary refined 
tin. Plants in Sydney, Wollongong, and 
Melbourne produced nearly 400 tons of 
secondary tin from tinplate scrap and plat- 
ing wastes. : 

Titanium and Zirconium.—In contrast to 
the high demand for titanium and zirconi- 
um in 1980, indications of mineral oversup- 
ply developed in the latter part of 1981. The 
economic downturn in the United States 
and Europe during 1981 reduced demand 
for rutile, particularly in the pigment sec- 
tion. In contrast, zircon recovered its com- 
petitive position as a foundry sand and as a 
source of high-quality refractories. Al- 
though domestic output was reduced in 
1981, shipments of zircon concentrates from 
Australia were maintained nearly at the 
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record level of 1980. Despite the availability 
of about 200,000 tons of zircon from other 
sources in 1981, world prices of zircon ad- 
vanced. This increase resulted in a relative 
increase in the importance of zircon as a 
revenue earner in the mineral sand indus- 
try on the west coast where the zircon-rutile 
output ratio is about 3:1 compared with the 
east coast where the ratio is about 1:1. 

World demand for rare-earth oxides firm- 
ed with a market shift toward metallurgical 
applications, particularly in the use of rare- 
earth oxides in high-strength, low-alloy 
steels. Australia's output was maintained at 
about the 1981 level, of which almost 9596 
was recovered as a byproduct of mineral 
sand operations in Western Australia. Re- 
newed interest has also been shown in 
xenotime and monazite concentrates as a 
source of yttria for use in phosphorus for 
color television tubes. 

As in recent years, virtually all of the 
rutile, zircon, and monazite output was 
exported along with about 8096 of the il- 
menite concentrates. The remainder of the 
ilmenite was consumed within Australia for 
the production of titanium dioxide pigments 
and for the production of synthetic rutile. 
The principal destinations for the products 
were Japan, Western Europe, and the Unit- 
ed States. 

For a number of years, Australia has 
dominated world production and exporta- 
tion of heavy mineral sands of rutile, ilmen- 
ite, zircon, and monazite. The deposits con- 
sist of placer formations on present or 
ancient shore lines and are usually worked 
by dredging operations. 

The east coast deposits in New South 
Wales and Queensland still provide the 
bulk of the country's output of rutile con- 
centrates, but the new mines at Capel and 
Eneabba in Western Australia were the 
country's major suppliers of ilmenite, zir- 
con, and monazite. On the east coast, Asso- 
ciated Minerals Consolidated Ltd., Consoli- 
dated Rutile Ltd., Mineral Deposits Ltd., 
and Rutile & Zircon Mines Ltd. accounted 
for most of the output. On the west coast, 
Allied Eneabba Pty. Ltd. and Westralian 
Sands Ltd. supplied most of the output of 
mineral sands. 

Australia has considerable reserves of 
mineral sands. According to the BMR 1981 
assessment, identified resources of ilmenite 
total about 62 million tons. About one-third 
of these resources has too high a chromium 
content or otherwise is not suitable for 
titanium oxide pigment production by the 
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current sulfate process. Economically recov- 
erable reserves of other mineral sands in- 
clude about 9 million tons of rutile, 14 
million tons of zircon, and 384,000 tons of 
monazite. According to recent forecasts, 
these reserves could maintain Australian 
production at gradually declining levels un- 
til the end of the century. BMR forecasts 
Australian ilmenite production slipping to 
1.2 million tons annually by 1990 and to 
900,000 tons by the year 2000, and a similar 
trend for rutile peaking in 1985 with 
295,000 tons and dropping to 150,000 tons by 
the end of the century. BMR expects zircon 
production to begin declining in the next 
couple of years reaching 400,000 tons annu- 
ally in 1985 and 330,000 tons in the year 
2000. BMR has also forecast a marked 
upturn in the amount of mineral sands 
processed within Australia. In keeping with 
its policies to encourage more domestic 
processing of local mineral production, the 
Australian Government has been cooperat- 
ing with the state governments and the 
mineral sands industry to study the possible 
creation of new industries using mineral 
sands as a raw material. 


NONMETALS 


Diamond.—CRA and its Ashton joint- 
venture associates have made significant 
progress in the development of the Argyle 
diamond prospect in the Kimberly region of 
Western Australia. A wholly owned CRA 
subsidiary, Argyle Diamond Mines Pty. 
Ltd., has been incorporated to be the man- 
ager and operator on behalf of the joint 
ventures. In 1981, a total of 34,300 tons of 
ore from kimberlite pipe AK-1 was treated 
and 152,004 carats of diamonds recovered. 
This included diamonds liberated by 
recrushing to a smaller size, some previous- 
ly treated kimberlite samples, and also 
processing some weathered kimberlite and 
eroded country rock overlying AK-1. Struc- 
tural drilling indicated AK-1 to be a sub- 
stantial body of kimberlite in excess of 100 
million tons. Two kimberlite types have 
been delineated—sandy and nonsandy— 
with varying diamond grades and qualities. 

Work started in November on a definitive 
feasibility study. This could result in a 
decision by the joint ventures to construct a 
large-scale commercial plant. Engineering 
studies indicate a proposal for a plant with 
an initial capacity of approximately 2.25 
million tons annually. This would result in 
production of approximately 20 million car- 
ats annually beginning in 1985. 
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Phosphate Rock.—Production of phos- 
phate rock from Phosphate Hill, about 65 
kilometers south of Duchess, Queensland, 
resumed in November 1981. Approximately 
32,000 tons of phosphate rock were produc- 
ed from the operation, which had been on 
maintenance status for almost 3 years. 
Western Mining Corp. Holdings Ltd., 
through its 80.2% ownership of BH South 
Ltd., now effectively controls the Duchess 
deposits. The company announced that pro- 
duction of direct-shipping-grade rock (about 
31% P: O,) would resume at a rate of 200,000 
tons annually; at least 100,000 tons annual- 
ly is committed to the Australian market. 

At present, mining is taking place in the 
high-grade deposit areas where rock can be 
produced with a 30% P.O; content after 
washing and screening. The bulk of the 
deposits are of lower grade rock and will 
require upgrading onsite before it can be 
transported and marketed on an economic 
basis. The company has been actively 
involved in testing various methods of up- 
grading rock and this work is to be intensi- 
fied with the intention of establishing an 
economic upgrading facility. Upgraded rock 
would be gradually phased into the market 
and become the main product in the future. 

The main markets for Australian rock 
will be Australian phosphate fertilizer man- 
ufacturers and countries in Southeast Asia. 
The other two phosphate exporting coun- 
tries in the Oceania area—Nauru and 
Christmas Island—both face rapidly declin- 
ing reserves that are expected to be mined 
out in a few years. In 1981, these countries 
were the principal suppliers of phosphate 
rock to Australia and New Zealand. 

An estimated 8,000 tons of phosphate 
rock was produced in South Australia in 
1981 but was unsuitable for superphosphate 
manufacture because of its high iron and 
aluminum content and was used directly as 
fertilizer. 

Salt.—In 1981, export and production of 
salt declined owing to a recession in the 
chemical industry in Japan. Three com- 
panies—Dampier Salt Ltd., Leslie Salt Co., 
and Shark Bay Salt Pty. Ltd. (all based in 
Western Australia)—produced more than 
80% of the total domestic output. Produc- 
ers in South Australia, Victoria, and 
Queensland supplied the remainder. Pro- 
duction was by solar evaporation from sea- 
water, saline lake water, and underground 
brines; salt was also harvested from dry 
lake beds. Virtually the entire Western 
Australian output was exported mainly to 
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Japan, while salt produced in Queensland, : 


Victoria, and South Australia was generally 
consumed locally. Less than 596 of Austral- 
ia's output was consumed as table salt. 

Western Australia produced about 4.8 
million tons of salt in 1981 and exports 
totaled 3.2 million tons. Dampier Salt, with 
operations at Dampier and Lake McLeod, 
was the principal producer supplying 3.3 
million tons. Production from the Dampier 
operation was 2.42 million tons with the 
Lake McLeod Field producing 0.89 million 
tons. The Lake McLeod Field returned to 
full operational capacity in early 1981 and 
the first shipment from Cape Cuvier was 
made in March. This was after a 2-year 
closure in which the field was upgraded in 
conjunction with the rebuilding of the ship- 
loading facilities damaged by Cyclone Ha- 
zel. Both production sites were seriously 
affected by interruptions due to industrial 
activity during the second half of the year. 
The industrial disputes affected the compa- 
ny's operations and prevented shiploading 
from Dampier causing loss of sales. Dam- 
pier's output comes from evaporation pans 
at Lake McLeod, north of Carnarvon, where 
extensive reserves of evaporites occur in 
brines over a 225,000-hectare area. 

Cargill, Inc., formerly Leslie Salt Co., of 
Minneapolis, Minn., United States, produc- 
ed 1.3 million tons of salt in 1981. The 
company operated at full capacity after 
reconstruction of the concentrator system, 
which was severely damaged as a result of 
three cyclones in 1980. The damage sustain- 
ed in the concentrator system disrupted the 
flow of brine to the crystallizer. The levees 
and ponds were repaired in late 1980, and 
$3.8 million were spent in 1981 to add 
further clayfill to the levees. 

Shark Bay Salt Pty. Ltd. produced about 
650,000 tons of salt from its Useless Loop 
operation in 1981. The company has steadi- 
ly increased its production in recent years, 
mainly by improving brine flows within the 
pond system and enlarging stockpile areas. 
Output from Shark Bay was exported to 
Japan, Kenya, Malaysia, the Philippines, 
and Taiwan. 

Salt requirements for Australian indus- 
try were supplied mainly by producers in 
Queensland, Victoria, and South Australia. 
The principal producer in South Australia 
and Queensland was Imperial Chemical In- 
dustries of Australia and New Zealand Ltd., 
which operated solar evaporation projects. 
In Victoria, virtually all of the State's 
output was produced by Cheetham Salt Ltd. 
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Australia’s consumption of salt in 1981 
was estimated at 950,000 tons, of which 
about 680,000 tons was used by the chemical 
industry for producing sodium hydroxide 
and sodium carbonate and 270,000 tons was 
used in industrial applications, in food proc- 
essing, and in households. 

Sulfur.—Australia has no known deposits 
of elemental sulfur, but pyrite was mined 
for its sulfur content at several locations. 
About 95% of the sulfur was consumed in 
the form of sulfuric acid to produce fertiliz- 
er, particularly superphosphate. Approxi- 
mately 75% of the sulfuric acid production 
was from imported brimstone, and 2596 was 
from emissions of various indigenous metal 
sulfide smelters. Small quantities of ele- 
mental sulfur, 14,438 tons in 1981, some of 
which was used for manufacturing acid, 
were recovered from crude oil refineries. 

Sulfur was also obtained from petroleum 
by Petroleum Refineries (Australia) Pty. 
Ltd. at Altona, Victoria, and Hallett's Cove, 
South Australia; Shell Refining (Australia) 
Pty. Ltd. at Clyde, New South Wales, and 
Geelong, Victoria; Australian Oil Refining 
Pty. Ltd. at Kernell, New South Wales; and 
Amoco (Australia) Pty. Ltd. at Bulwer Is- 
land, Queensland. The combined capacity of 
the plants was up to 52,000 tons per year, 
but the total output from petroleum in 1981 
was about 15,500 tons. 

Only Electrolytic Zinc Co. of Australasia 
Ltd., at Rosebery, and the Mount Lyell 
Mining and Railway Co. Ltd. produced py- 
rite for acid production as a byproduct of 
base metal mining. Acid from this pyrite 
was produced at Burnie, Tasmania, by 
North-West Acid Pty. Ltd., in which the 
mining companies each have a one-half 
interest. The production by North-West 
Acid totaled 275,000 tons of sulfuric acid in 
1981 compared with 273,018 tons in 1980. 
The new No. 6 acid plant was completed 
during 1981. 

Exploration continued on pyrite black 
slate occurrences near Port Sorell and at 
Dial Range, both located in Tasmania. Tin 
deposits at Mount Bischoff and Renison 
Bell, also in Tasmania, are associated with 
enormous deposits of pyrite and pyrrhotite 
and were being investigated. 
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Coal.—Strong growth occurred through- 
out the coal industry in 1981 and record 
production, consumption, and export levels 
were achieved. Most of the output was 
from deposits in the Sydney Basin of New 
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South Wales, and in the Bowen Basin of 
Queensland. There were smaller operations 
in the Collie Field of Western Australia and 
in Tasmania. Subbituminous coal at Leigh 
Creek in South Australia was mined for 
power generation use. 

Domestic consumption rose slightly, but 
growth was restricted by engineering diffi- 
culties in electricity-generating equipment 
in New South Wales. Although consump- 
tion of coal in steelmaking rose, continued 
recession in the steel industry restricted 
growth in that area. 

New South Wales coal production showed 
a record of 60.8 million tons or 19% more 
than that of 1980. The coal production from 
underground mines came to 46.1 million 
tons, up 25.596, and from open pit mines, 
14.7 million tons, up 4.8%. New South 
Wales coal exports, although hampered by 
lack of adequate ports and by industrial 
disputes, came to 23.3 million tons or 1.696 
more than that of 1980. Steam coal exports 
rose by 8.696 to 9.8 million tons, but coking 
coal fell 2.3% to 14.4 million tons. 

Queensland coal production in 1981 was 
34.6 million tons, 21% more than that of 
1980. At the end of 1981, coal was being won 
from 23 open pit mines and 26 underground 
mines. Two new projects to come into pro- 
duction were the open pit mines at German 
Creek and Yarrahee in central Queensland. 
Development of new mines continued. A 
new underground mine developed for the 
coking coal export trade was expected to 
begin production in early 1982. Two open 
pit coking coal projects were progressing 
and a third one was at an advanced stage 
of planning. À combined steam and cok- 
ing coal mine was in the early develop- 
ment stage. The steam coal from this mine 
will augment power station supplies in the 
State while coking coal will be exported. 
The upsurge in surface mining began in 
Queensland in the early 1970' when Utah 
Development Co., owned 89.2% by Utah 
International, Inc., of the United States and 
10.8% by Utah Mining Australia Ltd., start- 
ed coal production. The company operated 
three open pit coal mines on the western 
side of the Bowen Basin at Goonyella, Peak 
Downs, and Saraji in the Mackay coal 
mining district, producing over 60% of 
Queensland's coal output, most of which 
was exported. 

Another Queensland coal producer, 
Thiess Dampier Mitsui Coal Pty., Ltd., con- 
tinued a $25 million expansion program to 
boost output at its Moura-Kianga surface 
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mine from 3 to 5 million tons by 1985. The 
company also planned to develop two new 
underground mines in addition to its two 
existing underground mines. The company 
exported coal only to Japan but was exam- 
ining the prospects in other markets, in- 
cluding the Republic of Korea, Taiwan, 
Europe, the United States, and the Pacific 
Basin. 

Economic resources of black coal reserves 
in Australia were estimated at 308.3 billion 
tons at yearend 1981; of this total, 36.3 
billion tons was measured and 272 billion 
tons inferred. Reserves in New South Wales 
totaled 16.2 billion tons; in Queensland, 17.4 
billion tons; in Western Australia, 1.9 bil- 
lion tons; in South Australia, 720 million 
tons; and in Tasmania, 120 million tons. 
Substantial deposits of coal have also been 
delineated in areas not being mined, nota- 
bly in the Surat Basin, Queensland, at Lake 
Phillipson in the Arckaringa Basin, South 
Australia, and in the Corrabin-Oalands Ba- 
sin, New South Wales. 

Lignite.—Victoria was the only State 
that produced lignite in 1980. The major 
deposits in Victoria were in the Latrobe 
Valley, 130 to 200 kilometers southeast of 
Melbourne, where the State Electricity 
Commission at Yallourn and Morwell pro- 
duced more than 95% of the State’s total 
output. The remainder was produced by 
privately owned mines at Anglesea and 
Bacchus Marsh. Output increased during 
the year following the commissioning of an 
additional dragline. Coal was won by large 
draglines with an excavating capacity of 
2,500 tons per hour. The Yallourn open pit 
produced at a rate of 16 million tons annu- 
ally. Traditionally, production from Yal- 
lourn has been used to produce a high-grade 
solid fuel in the form of briquets for domes- 
tic and industrial use. However, briquets 
were also used for the production of high- 
grade char, gas, liquid-fuel products, and 
other chemical industry feedstock. 

Several governments and private compa- 
nies continued research on methods of pro- 
ducing oil from coal. Japanese interests 
were reported to be willing to establish a 
demonstration plant for conversion of Vic- 
torian lignite into solvent-refined coal suit- 
able for steelmaking. Establishment of a 
full-scale plant was proposed if the demon- 
stration proves successful. 

In 1981, brown coal reserves were esti- 
mated at 106 billion tons, 39 billion tons 
indicated and 67 billion tons inferred. Al- 
though South Australia has some brown 
coal deposits, Victoria accounted for all of 
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Australias brown coal production and 
about 99% of the country’s reserves and 
resources. 

Petroleum and Natural Gas.—Production 
of both crude oil and natural gas increased 
compared with that of 1980. However, in- 
dustrial actions involving production, ship- 
ping, and refining resulted in some cut- 
backs during the year. Production from 
Bass Strait of 133 million barrels was 93% 
of the indigenous production. The remain- 
der came from Barrow Island, Western 
Australia, and the nearly exhausted field at 
Moonie, Queensland. Total oil production 
represented about 67% of current domestic 
requirements. With recent discoveries and 
revised estimates of reserves, it was esti- 
mated that this degree of self-sufficiency 
could be maintained until the mid-1980's. 

Crude oil processed at Australian refin- 
eries totaled about 216 million barrels in 
1981. Indigenous crude oil comprised over 
65% of this total, the remainder was sup- 
plied principally from the Middle East. 

A total of 158 exploration wells were 
drilled, of which 128 were onshore. Of the 
onshore total, 75 were in Queensland, 22 in 
South Australia, and 31 in Western Aus- 
tralia. In addition, 80 development wells 
were drilled. A total of $480 million was 
spent in 1981 on exploration and the overall 
success ratio for exploration wells was 1:4. 
The Government plans to continue explora- 
tion and expects to reverse the decline in 
indigenous crude oil resources that is pro- 
jected to occur in the mid-1980's. 

Australia’s massive North West Shelf 
Natural Gas Development Project in West- 
ern Australia continued to move ahead with 
one platform scheduled for production in 
1984 and another in 1987. A consortium 
comprising BHP, Shell Oil Co., Woodside 
Petroleum Co., British Petroleum Co., and 
California Asiatic Oil Co. would begin ex- 
porting to Japan in 1986. The North West 
Shelf project will produce gas and conden- 
sate from the North Rankin Field, pipe it to 
shore, and process it into pipeline-quality 
gas, liquefied natural gas (LNG), and con- 
densate suitable for markets in Australia 
and abroad. In 1979, the Federal Govern- 
ment approved the export of 55% of the 
current estimated reserves from the project. 
Approximately 6.5 million tons of LNG 
could thus be exported annually over a 20- 
year period. À contract was signed between 
the consortium and the Western Australian 
State Energy Commission for the sale of up 
to 375 million cubic feet of gas per day over 
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a 20-year period. This would be delivered to 
customers in the southwest of the State 
through a 1,300-kilometer pipeline from 
Dampier. Current estimates of the cost of 
the project now range about $8 billion. 

The exploration forecast for 1982 is very 
optimistic with between 280 and 300 explo- 
ration wells planned. The budget for 
onshore drilling total $450 million with 
$420 million for offshore exploration. Fif- 
teen drilling vessels and more than 40 land 
rigs would be used. 

Uranium.—Production of U.O, in 1981 
was almost double that of 1980 owing to 
output from the new mine and concentrator 
at Ranger, Northern Territory, which be- 
gan production in September. Mary Kath- 
leen Uranium Ltd. (MKU), Australia’s old- 
est uranium mine, was nearing the end of 
its economic life. Exploration at the mine 
and in the surrounding district was not 
successful. WMC's Yeelirrie deposit in 
Western Australia continued small-scale 
mining of ore for use in a research plant at 
Kalgoorlie. WMC’s plant could begin pro- 
duction of U;O, by 1986. 

In 1981, MKU produced 824.7 tons of 
U;0,, slightly less than the 835 tons pro- 
duced in 1980. Operations were affected by 
abnormally heavy rainfall and by an indus- 
trial stoppage in early 1981. The company 
announced that the mine would be closed in 
September 1982 when the contracted ton- 
nage of uranium oxide has been mined. 
However, the treatment plant was expected 
to operate until December 1982 with some 
U.O, to be stockpiled to meet contract 
deliveries that will extend until 1984. 

Queensland Mines Ltd. (Nabarlek) pro- 
duced 1,426 tons of U, O, during 1981. The 
company has a contract with the Kyushu 
Electric Power Co. and the Shekoku Elec- 
tric Power Co., both of Japan, for the supply 
of U;O, during the next 10 years. The grade 
of ore is about 2% UO, and was mined by 
open pit methods. The mill has a capacity of 
200 tons per day and the operation has a life 
of approximately 10 years. 

Energy Resources of Australia Ltd., 
Ranger, began production of U;O, during 
the year and output totaled 1,122.2 tons at 
yearend. Energy Resources of Australia has 
a contract with the Swedish electric power 
utility, Oskarshamnsverkets Kraftgrupp 
Aktiebolag, for the sale of 3.150 tons of U, O. 
over the period 1982-96. 

Precontinental Mining Ltd. Jabiluka, 
reached an agreement with the Northern 
Land Council concerning Aboriginal rights 
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in early 1981. The company can now com- 
mit itself to the development of the mine 
and the sale of U. O.. Denison Mines Ltd., 
Koongarra, was going through environmen- 
tal procedures, and the company was nego- 
tiating with the Aboriginal landowners on 
terms and conditions of mining. 

Measured reserves in four large deposits 
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in the Northern Territory total 252,000 tons 
U. O. comprising Jabiluka, 127,000 tons; 
Ranger, 100,000 tons; Koongarra, 15,000 
tons; and Nabarlek, 10,000 tons. 
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The Mineral Industry of 
Austria 


By George A. Rabchevsky! 


Austria's gross domestic product (GDP) 
declined slightly in 1981 after expanding by 
3.6% in 1980. A decline in private consump- 
tion and gross asset formation, coupled with 
weaker export performance, caused the 
drop. 

Of the 8 major industrial enterprises 
making up the state Osterreichische 
Industrieverwaltungs AG (Austrian Indus- 
tries Management Co.), with a total of 
112,800 employees, only 2 showed a profit in 
1981. Most of the nationalized enterprises 
recorded a deficit for the first time in 1980 
and showed an even higher deficit in 1981. 
The profits derived from  Chemie-Linz 
and the state-owned oil company, Oster- 
reichische Mineralölverwaltungs AG 
(OMV), did not equal the losses sustained by 
the other state industries. In addition to 
Chemie-Linz, capital investment was ur- 
gently needed by the steel mills, the Blei- 
berg lead and zinc mining company, and the 
continually crisis-plagued nonferrous metal 


were registered by the Vöest-Alpine AG 
(VA) steel enterprise, United Austrian Iron 
and Steel Works Co., employing some 60,000 
workers. 

The state-owned enterprises, which have 
previously contributed to Austrian employ- 
ment stability through job protection, were 
finally drained financially in 1981 and coin- 
cidentally suffered technological setbacks. 
Major reorganizations of all industrial en- 
terprises may thus be needed in the future 
to slow down and if possible halt the seem- 
ingly irreversible bankruptcies. Such a reor- 
ganization was proposed in 1970 by the 
Austrian Industries Management Co. and 
again in 1981 by its present director gener- 
al, Oscar Gruenwald. Doubt was expressed, 
however, that the State and Provincial 
governments would implement the unpopu- 
lar measures required. 

Because of the lackluster performance of 
Austrian industry, the Austrian economy 
would have approached a state of collapse 


group of Vereinigte Metallwerke Ran- without the tourist industry. 
shofen-Berndorf. The poorest results in 1981 
PRODUCTION 


Austria is traditionally known for its 
production of iron ore, magnesite, salt, and 
graphite, but in Europe, in 1981, it was also 
a significant producer of talc, olivine, gyp- 
sum, calcium carbonate, silica sand, kaolin, 
dolomite, and micaceous iron oxide pig- 


ments. Basic refractories were among the 
principal industrial mineral exports in 
1981. 

Table 1 gives production of minerals and 
metals in Austria for 1977-81. 
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Table 1.—Austria: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981P 
METALS 
Aluminum metal: 
Primary - -- -------------------—-- 91,815 91,284 92,693 94,393 94,219 
e naana 39,773 38,38 41,984 31,926 46,343 
Antimony, mine output, metal content of 
con centre 512 509 571 662 604 
mium metal ___________________-_~ 26 33 34 36 55 
Copper: 
melter, secondar // 21, 500 19,800 21, 800 26, 100 27,100 
Refined: 
Primary?! -------------------- 9,707 11,485 8,812 8,788 8,395 
Secondary? jj 22,000 20,000 24,000 122,498 20,000 
lil sz 31.707 31,485 32,812 731,286 28,395 
Germanium, metal content of concentrates 
kilograms. _ 4,000 4,270 4,500 4,500 4,000 
Iron and steel: 
Iron ore and concentrate: 
Gross weight . thousand tons 3,449 2,788 3,200 3,200 3,050 
Metal content do_ _ __ 1,069 866 999 986 *970 
Metal: 
Pig iron .--------------- do. ... 2,965 3,077 3,702 3,485 3,477 
Ferroalloys; electric furnace . do- 7 7 9 eg *8 
Crude stel do ... 4,093 4,335 4,917 4,624 4,656 
Semimanufactures. do- 3, 348 3.724 3,992 3,818 3,613 
Mine output, metal content of concentrate 4,292 4,633 4,499 4,316 4,320 
Metal: 
Smelter 
Priimi nuc a eI caps 6,315 5,112 5,981 5,418 3,343 
Secondary ____________._-__-_ 10,536 9,315 10,825 11,547 13,016 
!! 16,851 15,087 16,806 16,965 16,359 
Refined: 
Primary- Ü. ⁵ ⅛ KK 8,400 7,100 75,200 5,500 5,400 
Secondary ___________..____ 10,700 10,500 717,100 12,400 11,000 
l ee aE 19,100 17,600 722,900 17,900 16,400 
Manganese, Mn content of domestic iron ore 64,134 51,351 58,969 41,216 55,876 
Tungsten, mine output, metal content of 
5 i Pe senescent at OPORTET RR TEE 1,116 1,179 1,496 1,495 1,434 
"Mine eis pes ut, metal content of concentrate 19,702 22,479 20,539 19,117 18,181 
Metal, refined |... 16,744 21,655 23,238 22,102 22,674 
NONMETALS 
( oe 192 242 305 249 E 
Cement, hydraulic thousand tons 15,629 75,880 75,611 5,455 5,288 
lays: 
x OMIT es os oe ⁵ͥũdò0“ 88 464,888 395,103 379,042 504,812 331,448 
in: 
Crude. c un ee e 212,250 275,695 330,094 340,980 315,560 
Marketable ___________________ 74,147 77,000 78,553 83,882 *80,000 
Other: iuo aA ees 368.060 732 538 46,073 61,635 52,173 
Diatomite________________________- 242 536 aa ek "T 
Feldspar, cru lle 3,645 2,886 6,594 10,946 10,357 
Graphite, crude _____________________ 35,288 40,501 40,519 36,699 23,807 
poreum and anhydrite, crulle -—-—- 809,101 765,965 798,108 833,417 833,417 
PINE ay SM etek thousand tons_ _ 969 1,016 1,022 1,100 *1,100 
Mm misit 
de oorr uoi ut do- 1.003 982 1,104 1,318 1,159 
Sintered or dead-burned |... do- 372 421 4 1 
Caustic caleineddi _~_ do... 123 127 121 132 106 
Nitrogen: N content of ammonia _ _ _ _ _ — do. _ _ _ 465 470 520 490 500 
Pigments, mineral: Micaceous iron oxide 9,805 10,560 12,298 10,959 11,320 
Pumice (traassash ~~~ ~______________- 8,847 8,944 8,162 8,162 8,308 
Salt: 
ROCK s n LL oe thousand tons 1 1 1 1 1 
In brine 
Evaporated dll do- 323 321 380 410 462 
BR. ul s s Dea Lh 8 1178 188 247 261 264 
Total nte eS do- ___ 7502 1510 628 672 727 


See footnotes at end of table. 
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Table 1.—Austria: Production of mineral commodities! —Continued 


Commodity 1977 
NONMETALS —Continued 
Sand and gravel: 
Quartz sand__________ _ thousand tons_ _ 872 
Industrial sand______________~- do- NA 
Other sand and gravel! do- 8.329 
// AAA do- 9,201 
Sodium compounds, n. e. s.: 
Sodium carbonate, synthetic. . _ _ do- 168 
Sodium sulfate, synthetic ___ __ do- 55 
Stone: 
Dimension do- NA 
uartz and quartzite do- 155 
her, quarry and broken do- NA 
§%[êi]%¾m •T er Lohr us do ... NA 
Sulfur: 
Byproduct: 
Of metallurgy. - ---------------- 7,774 
Of petroleum and natural gass 24,624 
From gypsum and anhydrite- |...  ...... 26,776 
OUB Lud he h 8 59,174 
Talc and soaps torre 103,743 
MINERAL FUELS AND RELATED MATERIALS 
Coal, brown, and lignite thousand tons. _ 3,127 
))))/᷑ã “ do_ _ __ 1,458 
Gas, natural: 
rosss .. million cubic feet. 84,502 
Marketed _________________~- do. _ __ 772,580 
Oilehale ———— ĩð A E 420 
Petroleum: 
Crude thousand 42-gallon barrels. . 12,462 
Refinery products: 
Gasoline... --_-- do.... 12,903 
Jetfuel |. _-_-___________- do- 732 
Keros ine do.... 183 
Distillate fuel oi] . . ... do. .. 17,546 
Residual fuel oil do- 23,684 
Lubricants. -------------- do. ... 1,198 
Liquefied petroleum gas do... 1,414 
BitueNnNn˖nn do. ... 2,385 
Unspecified _____________~- do. ___ 3,591 
Refinery fuel and losses do- 2.524 
! do- 66,160 
Estimated. Preliminary. Revised. NA Not available. 
Table includes data available through July 19, 1982. 
? Excluding clay sand. 


Excluding stone used by the cement and iron and steel industries. 


Most of Austria's raw ore requirements 
were imported in 1981, including the miner- 
al fuels, except lignite and some nonmetals. 
The processing of ores, the manufacturing 
of finished products, and mining engineer- 


TRADE 


(Metric tons unless otherwise specified) 


1978 


821 
NA 
710.791 


711,612 


170 
99 


NA 
203 
NA 


11,772 


98,197 
106,848 


3,076 
1,484 


85,247 
171,856 
970 


12.486 


13,189 
1,003 


19,683 
28,560 
1,171 
1,416 
2,214 
3,976 
3,539 


74.751 


1979 


10,785 


170 
99 


NA 
218 
NA 


13,042 


9,644 
23,989 
27,102 


60,735 
"116,420 


2,141 
1,686 


81,647 
68,790 
1,160 


712,039 


1980 


10,107 


170 
55 


NA 
219 
NA 


13,105 


8,731 
18,733 
23,836 


91,300 
116,708 


2,865 
1,689 


67,211 
95,443 
950 


10,290 


109 


1981P 


62,137 
116,425 


ing services continued to be major contribu- 
tions to the balance of payments. 

Tables 2 and 3 report the mineral trade of 
Austria for 1979 and 1980, the latest years 
for which official data were available. 
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Table 2.—Austria: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 
ÜxiB unten 
Oxides and hydroxides including 
artificial corundum ....... 


Metal including alloys: 
SCrap 2 


Unwrought. - - ----------- 


Antimony ore and concentrate 
Cadmium metal including alloys, 


Oxi 
Columbium and tantalum: Tantalum 
metal including alloys, all forms 


Cop 
Ore. and concentrate 
F 
etal including alloys: 
Scrap 


Unwrought ..........-- 
Semimanufactures 


Gold metal including alloys, unwrought 
and partly wrought _ _ _ troy ounces. . 
Iron and steel: 
Ore and concentrate, except roasted 


ami 


PE iron, ferroalloys, similar 
materials PFC 
Steel, primary form 


e 
Bars, rods, angles, shapes, 
sections 


Universals, plates, sheets 
thousand tons 


Hoop and strip - s 


Rails and accessories 


Tubes, pipes, ſittings 
Castings and forgings, rough 
Lead metal including alloys, 
all forms pod d 


d flasks_ _ 


Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. . 
Silver metal including alloys: 
Bullion thousand troy ounces. _ 
Other (pow]der do— 
Partly wrougngnt do— 
Tin metal including alloys, 
all forms- ĩ —ę— U• 
Titanium oxide s 
Tu n: 
and concentrate 
geen including alloys, all forms 
c: 


Oxides 
Metal including alloys, all forms ..... 
See footnotes at end of table. 


1979 


21 
41,421 


15 


116 
864 


3,242 
20,142 
15,470 


24,214 


366,715 


1,172 
105,488 
118,877 

65,993 
194,084 
12,744 


492 
694 
98 
438 
1,101 
5,755 
1,523 
3 
11,112 


1980 


92 
55,719 
32,136 
9,797 
63,564 
291 

31 


118 
12,721 


12,235 
408,539 


378,006 


1,148 
93,082 
84,840 
61,115 

205,051 
14,945 


394 


United 
States 


Destinations, 1980 


Other (principal) 


All to West Germany. 
Romania 12,262; Poland 11,472; Italy 
6,723. 


Italy 20,434; West Germany 12,133. 
West Germany 6,176; Bulgaria 1,326. 
West Germany 14, 304: Switzerland 
R 4 540; France 3,462. 


Czechoslovakia 20. 


West Germany 274. 
U.S.S.R. 17. 


NA. 


NA. 
Italy 66. 


lib Germany 2,194; Switzerland 


Italy 9,256; West Germany 6,438. 
Italy 3, 581; West Germany 2, 154; 
France 1 ,844. 


West Germany 13,921. 


West Germany 102. 
Italy 7,847; Switzerland 3,047. 


NA. 
West md beara ,979; Italy 78,265; 
Yugoslavia 


West Germany 102,707; Italy 95,939; 
Switzerland 44, 856. 


U.S.S.R. 393; West Germany 310; 
Italy 111; Yugoslavia 60. 

West Germany 23,182; Switzerland 
15,832; Syria 8, 628. 

Switzerland 27 937; 2 e 
19,120; Uruguay 12, 

West German 20, 908; italy 11,034; 
Switzerland 6,341. 

West Germany 44, 805; Sweden 
23,353; United Kingdom 22,892. 

West Germany 4,357; Switzerland 
2,523; Italy 1 722. 


West Germany 379. 

West Germany 384: Italy 299. 
West Germany 70; Netherlands 38. 
NA. 


West Germany 5,626; Romania 1,993. 
West Germany 524; Switzerland 311. 
West Germany 21; Switzerland 6. 
Yugoslavia 438. 


West Germany 23. 
Iran 22. 


NA. 


Hungary 592. 
Yugoslavia 1,171; Czechoslovakia 850. 
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Table 2.—Austria: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 ; 
d ed Other (principal) 
METALS —Continued 
Other: 
Ores and concentrates. _- ------- 54 134 West Germany 66; Italy 40. 
Ash and residue contzining non- 
ferrous metals 68,290 13,124 "M Italy 54,806; West Germany 14,145. 
Waste and sweepings of precious 
metals including old metals 
kilograms- - 40,698 44,543 West Germany 44,199. 
Oxides, hydroxides, peroxides 1,044 133 _. Italy 525; West Germany 142. 
Base metals including alloys, all forms 2,975 609 iss Ital 230; West Germany 191; United 
ingdom 105. 
NONMETALS 
Abrasives, n.e.s.: 
ee Pumice, emery, corundum, 
a a etree 8 11 11 NA NA. 
Grinding and polishing wheels and 
stones 12,792 14,032 29 West Germany 2,141; Italy 1,611; 
France 1,140. 
Dust and powder of semiprecious 
stones including diamonds 
value $1,271 $8,656 NA NA. 
Asbestos, rule 2 4 NA NA. 
Cement. --—--------------—-—- 20,631 32,632 MS uv Germany 23,982; Yugoslavia 
Chalk o o uote 3,406 2,495 En Hungary 1,831; Italy 249. 
Clays and clay products: 
Crude: 
Kaolin (china clay) - -------- 25,269 29,075 Ex Hungary 13,201; Italy 12,561. 
!!!; eese ec 155 1,365 tr Hungary 1,144 
Products: 
Refractory including nonclay 
brick so ree eC 172,887 188,414 as Romania 7,676; Czechoslovakia 2,205. 
Nonrefractory / 85,589 79,908 am West Germany 74,384 
Diamond: 
industria) S TOR value 838,674 $11,284 NA NA. 
m: 
Crude... do... $35,907 $59,823 oe All to Switzerland. 
Worked. .. ...... carats_ . 5,00 : West Germany 15,000. 
Diatomite and other infusorial earth _ _ _ 1,031 1,135 -- Yugoslavia 970; Czechoslovakia 83. 
Fertilizer materials: Manufactured, 
phosphatic „ 15,077 10,058 ta Hungary 10,056. 
Graphite, natural .. „ö 17,870 16,576 ae Poland 9,050; West Germany 4,610; 
East Germany 741. 
Gypsum and plasters ------------ 250,801 136,888 West Germany 108,848. 
ime so ll e 8 1,424 1,404 Me West Germany 1, 104. 
Magnesite ________________-__ 112,021 137,836 nie West Germany 40,348; Poland 32, 546; 
Hungary 13 340. 
Mica, all form 312 365 zm Greece 155; Czechoslovakia 33. 
Pigments, mineral including processed 
iron oxides ----------------- 7,788 6,301 71 West Germany 2, 338; Netherlands 
940; United Kingdom 91. 
Precious and semiprecious stones: 
Crude, other than diamond 
thousand carats_ _ 5,355 3,200 NA West Germany 1,030; Italy 1,020. 
Manufactured including diamond 
do- 9,600 7,465 1,870 West Germany 725; Switzerland 695. 
a mme eds 93 19 NA NA. 
dJJ!§ö; ] mr ene NY ES 90 153 SS Italy 140. 
Sodium and potassium compounds, n. e. s.: 
Caustic pota zg 30 3 NA NA. 
Soda ass 2,665 411 -- Yugoslavia 297; Hungary 146. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous including marble 
and limestone _ _ __ _ _ _ _ 15,222 105,549 ER . 100,598; Switzerland 
SIBEB h 88 27 46 NA NA. 
Other . rr, 44,951 47,771 fe West Germany 47,273. 
Worked: 
Paving stone and flagstone_ _ 25,429 20,864 S e 12,203; Switzerland 
Shale a 8 46 59 NA NA. 
Other -------------- 2,334 2,379 157 West Germany 1,895. 
Dolomite, cues „F x. 10,597 6,865 ET West Germany 4, 652. 
Gravel and crushed rock 486,511 441,312 West Germany 218, 256; Switzerland 


See footnotes at end of table. 
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Table 2.— Austria: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodit 1979 1980 : 
ee ene Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Limestone, except dimension 48 469 MR West Germany 442. 
quer andquartzite | - ------- 93 91 A NA. 
nd excluding metal- bearing 160,860 149,885 SN 570 88,009; Switzerland 
Sulfuric acid, oleum |... 12,074 5,486 "M Yugoslavia 3,005; Italy 2,227. 
one steatite, soapstone, pyrophyllite _ _ 98,139 97,760 ches West Germany 52, 481. Italy 14,059. 
er: 
„ noce 4,905 4,914 54 West Germany 3,692; Italy 412. 
Slag, dross, and similar waste, not 
metal-bearing ------------- 42,395 174,295 as . 92,348; West Germany 
Oxides, hydroxides, peroxides of = 
strontium, barium, magnesium 
kilograms_ _ 100 300 NA NA. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 72 134 a West Germany 100. 
Caen black and gas carbon 13 203 ENS West Germany 199. 
Anthracite and bituminous coal 
including briquets - - - 2. 97 98 NA NA. 
Lignite and lignite briquets- _ - — - —-- 11,581 24,071 Aa West Germany 23,984. 
Coke and semicoxcke - ---- - -—- 12,090 1 655 ae West Germany 905; Italy 464. 
Hydrogen, helium, rare gases 
thousand cubic feet. 68,216 138,596 c Huogary 81,354; Czechoslovakia 
Yugoslavia 12,912. 
Peat including briquets ane litter 290 836 West Germany 493: Italy 342. 
Petroleum refinery p : 
Gasoline, aviation and motor 
thousand 42-gallon barrels. — 126 51 -- Switzerland 33; Yugoslavia 18. 
Kerosine and jet fuel do...- (3) 1 m NA. 
Distillate fuel olli do.. -- 3 2 Y Czechoslovakia 1. 
Residual fuel oi] .. do. ...- 5 1 S NA. 
Lubricant - --------—- do_ __ 551 445 = Czechoslovakia 190; Yugoslavia 86; 
Poland 82. 
ce I jelly and wax do- ___ 188 175 me Netherlands 117; West 1 37. 
5 petroleum gas do- 484 673 -- Italy 502; Czechoslovakia 4 
ERR E RM Neer Es 64 100 ds Yugoslavia 50; Poland 21. 
Mineral | tar and other coal-, petroleum-, 
and gas-derived crude chemicals 711,282 18,108 — West Germany 11,903. 
Revised. NA Not available. 
1Less than 1/2 unit. 
Table 3.—Austria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 ; 
d 9 Other (principal) 
METALS 
Aluminum: 
Baux ite 40,231 41,706 NA NA. 
Oxides and hydroxides |... 203,507 237,761 NA West Germany 9,258; France 1,532. 
Metal including alloys: 
SJ nce ee dee E 44,137 92,632 NA NA. 
Unwrought- - ------------ f 35,182 353 vet SA 17,590; Norway 5,216; 
ungary 3 
Semimanufactures 36.294 38,947 118 vec rmany 20, 879; Switzerland 
Antimony: oe 
Ore and concentrate 351 467 25 Canada 345. 
Sulfide 20 "ee. 
Metal including alloys, all forms 56 63 eres Belgium 48. 
Arsenic trioxide, pentoxide, acids T 15 te NA. 
pery ium metal including alloys, all 
rms kilograms _ 3 NA NA NA. 
Cadmium metal including alloys, all 
forme oi Se A ta as AS 3 5 HG France 2. 


See footnotes at end of table. 
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Table 3.—Austria: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Chromium: 
Chrom ite 


Oxides and hydroxides |... 
Cobalt oxides and hydroxides 
Columbium and tantalum: Tantalum 

metal including alloys, all forms 


‘Gre 
re and concentrate 
Sulfat? 


S %))%/ö§ö»ðñ 8 HN" 
Unwrou ght 
Semimanufactures 


Gold metal including alloys, unwrought 
and partly wrought .... -troy ounces. _ 


Iron and steel: 
Ore and concentrate, except roasted 
pyrite thousand tons - 


Pig iron, cast iron, spiegeleisen, 
powder, shoe 


Ferroalloys: 
Ferromanganese. .. _ _ _ _ — 
Othér 125 esum 


Steel, primary form 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections, etie _ 


Universals, plates, sheets 
Hoop and stri -----—--- 


Rails and accessories 


Tubes, pipes, fittings . —_ __ 
Castings and forgings, rough 


Lead: 
Ore and concentrate 
OxXidesS omn 
Metal including alloys: 
Sr he 


Semimanufactures _________ 
Magnesium metal including alloys, all 
I/ ˙·ww- ⁰ 8 
Manganese: 
Ore and concentrate 


Metal including alloys, all forms 
Nickel: 

Matte, speiss, and similar materials 

5 alloys: 


See foot notes at end of table. 


1979 


57.077 
424 
2 


42 


147 
431 


23,280 
12,890 
92,541 


137,219 


3,963 
44,854 


134,169 
94,475 
26,215 


61,788 
150,961 


208,435 
182,479 
62,527 
2,020 
27,626 
152,045 
10,031 
6,193 
297 


1,920 
29,538 


565 
2,249 


1980 


37 


(1) 
562 


20,112 
15,648 
61,579 


27,296 


3,336 
48,448 


143,216 
103,294 
23,070 


51,403 
185,941 


241,153 
221,436 
15,122 
4,908 
27,217 
159,224 
12,598 
4,156 
282 


2,628 
32,396 


941 
2,228 
1,726 

111 

566 


1,527 
366 


1,279 


1,597 
2,378 


548 


United 
States 


136 


172 


272 
393 


Sources, 1980 


Other (principal) 


Republic of South Africa 39,928; 
urkey 12,709. 

West Germany 293; U.S.S.R. 166. 

Belgium 3. 


West Germany 11; Japan 6; Italy 6. 


NA. 
Italy 357; West Germany 88. 


Mi Pin ^ 8,853; Hungary 3,459; 

Chile 3,046; Republic of South Africa 
2, 738; Namibia 2,689. 

West Germany 30, 837; Italy 7,308; 
France 6,431. 


West Germany 15,239; Switzerland 
1,266. 


Brai 1,259; Canada 949; U.S.S.R. 
West Germany 23,138; Yugoslavia 


West Germany 82,152; U.S.S.R. 
27,104; Bulgaria 18,861. 


U.S.S.R. 37,317; West Germany 
13,421; Romania 6,511. 


Norway 14,055; West Germany 6,570. 
Yugoslavia 11 378; West Germany 


West Germany 46,183; Bulgaria 
32,270; Poland 30, 597. 


West Germany 112,340; Italy 61,381; 
Belgium-Luxembourg 21, 

West Germany 124,338; Belgium- 
Luxembourg 26,312; France 20,248. 

West Germany 53,947; Belgium- 
Luxembourg 8, 220; France 3,611. 

West Germany 2, 198; Peay l, 178; 
Belgium-Luxembou 

iw rmany 11, 168; France 4,053; 


e Germany S3 T ii 

West Germany 88,861; Italy 23, 373; 
Switzerlan 

West German js 344; Switzerland 
880; Italy 420. 


Italy 4,155. 
West Germany 251. 


Switzerland 1,508; Hungary 1,027. 
West German: 16. ,986; nited 

Kingdom 3,302; Denmark 3,651. 
West Germany 836. 


Norway 808; Italy 285. 

Hungary 1,329. 

West German 66; Belgium 45. 
China 252; U.S.S.R. 122; Japan 122. 
NA. 

Canada 110. 

Netherlands 408; Cuba 269. 

U.S.S.R. 606; West Germany 347. 
Canada 354; Republic of South Africa 


302; Philippines 219. 
West Germany 206. 
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Table 3.—Austria: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
d Sneg Other (principal) 
METALS —Continued 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. _ 38,774 26,460 193 West Germany 19,837. 
Silver metal including alloys: 
Bullion - thousand troy ounces. _ 3,157 2,102 156 bi 55 seta ad 612; Switzerland 556; 
Other (powder do- 4 3 Rex Ma iy from West Germany. 
a Partly wrought ________- do—— 2,066 1,642 2 West Germany 1,489. 
in: 
Oxides and hydroxides . 10 13 TET West Germany 11. 
Metal including alloys, all forms 650 752 "S West Germany 316; Thailand 216. 
Titanium oxidesũ 8,964 8,728 a. West Germany 5,024; United 
Kingdom 876; France 823. 
Tungsten: 
Ore and concentrate 4.853 4.297 NA NA. 
Oxides and hydroxidess 167 159 NA NA. 
Metal including alloys, all forms 728 418 114 West Germany 135; United Kingdom 
64; Belgium 47. 
ao and thorium oxides 607 876 — India 550; France 219. 
inc: 
Ore and concentrate 5,621 8,594 nus See mony 4,071; Czechoslovakia 
Oxides onu Soe ee 841 1,103 aes West Germany 925; France 119. 
Metal including alloys: 
SCHED- m yt 88 579 339 VEN PUES 317. 
Blue powder 1,266 1,016 e France 337; ae 312; United 
Kingdom 119. 
Unwrought ...........- 4,469 4,074 Et West Germany 2, 499; Yugoslavia 934; 
Zambia 578. 
o Semimanufactures 1.763 1.688 T West Germany 1,269. 
er: 
Ore and concentrate 10,757 10,411 2,060 Netherlands 3,139; United Kingdom 


1,074; Australia 1,056. 
Ash and residue containing non- 
ferrous metal |... 128,618 136,378 1,305 U.S.S.R. 66,351; Hungary 18,543; East 
Germany 16 994. 
Waste and sweepings of precious 
metals including old metals 


kilograms.. . 16,132 1,412 zd Yugoslavia 830; United Kingdom 350. 
Oxides, hydroxides, peroxides |... 3,707 3,366 80 Republic of South Africa 2,745. 
Rare-earth metals: Yttrium and 
scandium ______________-_~ 6 2 NA NA. 
Base metals including alloys, all forms 3,879 1,929 ds Republic of South Africa 453; U.S.S.R. 


394; West Germany 244 
NONMETALS 


Abrasives, n.e.s.: 
N poi Pumice, emery, corundum, 


e RUE 185 224 a Italy 142. 
Antificial: Corundum _________-_ 6,500 8,595 1,577 West Germany 3,544; France 1,968; 
Poland 868. 
Dust and powder of precious and semi- 
precious stones including diamonds 
kilograms- _ 223 301 262 Switzerland 31. 
Grinding and polishing wheels and 
stone be ee 1,058 1,367 16 West Germany 
Asbestos, crude - -—- ------------- 23,912 20,241 13 Canada 8,376; tal 4, 098; Republic of 
South Africa 3 600 
Barite and wither ite 3,228 5,152 d West Germany 3, 631; Ireland 1,200. 
Boron materials: 

Crude natural borates 16,044 18,094 6,930 Turkey 11,066. 

Oxide and acid 1,025 1,144 os France 896; United Kingdom 129. 
mern 8 37,235 39, 266 363 West Germany 12,506; Italy 11,322. 
Chalk... -. Lue 6,590 11,062 S35 Italy 6,001; France 4,001. 

Clays and clay products: 
rude: 
Bentonite__ _ _ _ 5 594 883 182 West Germany 466: Yugoslavia 74. 
Rll eee 111.887 101.643 10.529 Czechoslovakia 46,565; United 
Kingdom 32,480. 
Ohe n 95,798 104,494 151 West Germany 56,596; Czechoslo- 
vakia 34,388. 
Products: 
Refractory including nonclay 
brick —— ooo 19,971 21,501 9 West Germany 19,250. 
Nonrefractory - ---------- 263,022 277,865 e Italy 165,252; West ( Germany 83,818. 
Cryolite and chiolite, natural 261 204 rs Denmark 201. 


See footnotes at end of table. 
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Table 3.—Austria: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
m it 1979 1980 : 
Sommodity sors Other (principal) 
NONMETALS —Continued 
Diamond: 
Industrial value. _ $161,430 $351,242 eA Belgium $136,265; West Germany 
$106,276. 
Gem: 
Crüde ( do- $213,115 $209,692 Lu E $142,835; United Kingdom 
Worked __________ carats_ _ 80,000 125,000 NA Bergi um 10, 000; West Germany 
20,000; Switzerland 20,000. 
Diatomite and other infusorial earth _ _ - 7,856 8,691 2,262 Hun, ary 3,663; Denmark 1,043. 
Feldspar - - - - ---------------- 4,564 6,111 _. Sweden 3,274; West Germany 2,215. 
Fertilizer materials: 
Crude: 
Phosphatic - - - - ---------- 410,100 409,810 NA NA. 
ieee 16,302 12,216 _. West Germany 11,876. 
Other including mixed 4,588 5,282 cM Italy 2,459; West Germany 1,927. 
Manufactured: 
Nitrogenouss 53,479 36.594 Z5 France 16,717; West Germany 13,356. 
Phosphatic - JJC noH 100,205 91,967 102 France 44, 009: Luxembourg 29,490; 
West Germany 14,256. 
Potassic________________ 294,098 296,203 NA NA. 
Other including mixed - _ - 106,488 143,318 4399 West Germany 129,128. 
Ammonia ----------------- 9,638 17,486 E Czechoslovakia 12,987. 
Fluorsp ark 18,369 17,298 os -— d 10,037; West Germany 
Graphite, natural 1,710 2,301 Sue Nom Korea 1,758; West Germany 
3 and plasteers 4,558 4.715 = West Germany 3,626. 
Lime 2e ee 2,040 3,470 "T" West Germany 3, 059. 
Magnesite ___________..-______ 113,186 125, 518 5,276 B vi^ 31 869, Italy 25,854; Greece 
Mica: 
Crude including splittings and waste _ 250 318 M ib Germany 218; United Kingdom 
Worked including agglomerated 
splittings ________________ 106 127 14 Belgium 42; Switzerland 26. 
Pigments, minerals: Iron oxides, 
processed lll 3,086 3,164 West Germany 3,026. 
Precious and semiprecious stones: 
Crude, other than diamond 
thousand carats. _ 55,970 29,640 215 West Germany 13,620; Republic of 
South Africa 3, 560; Italy 3,335. 
Synthetic including diamond. do- 10,605 51,280 1,115 Switzerland 35, 000; France 11 ,280. 
Pyrite ( weight) 3,264 ,834 e U.S.S.R. 3,018. 
Salt and brine. - - ______________ 49,453 1,277 _. West Germany 1,203. 
Sodium and potassium compounds, n.e.s.: 
Caustic soda _ - - ------------- 85,151 85,660 -— Weit Germany 61,430; Switzerland 
Caustic potash ______________ 1,338 1,591 _. West Germany 482; France 388; 
Romania 342. 
Soda agg 1,784 1,387 UR East Germany 1,238. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareous including marble 
and limestone _ ------- 6,024 8,732 -- Italy 6,131; West Germany 1,263. 
MUS NIA EORR ee ee 1,082 697 aut France 362; West Germany 244. 
Other ______________ 35,827 36,364 xiu Bri 958, Republic of South Africa 
Worked: 
Paving stone and flagstone _ 13,406 14,178 "e Italy 5,472; Yugoslavia 3,327; 
Romania 2,461. 
SS Se sy A 426 379 eet West German 78; Norway 63; 
Republic of uth Africa 59. 
Other oo Se eee 34,725 35,525 ere Italy 28,086; West Germany 5,916. 
Dolomite, chiefly refractory-grade . 5, 4,674 a Italy 3, 540. 
Limestone, except dimension 2,934 266 oe All from West German 
Quartz and quartzite ; 24,502 a 6r 3 13,900; Hungary 
Volcanic material (trass) |... 985 1,162 gees All from West Germany. 
Gravel and crushed rock 391,279 303,451 -- West Germany 278,980; Italy 23,336. 
Sand excluding metal-bearing _ _ _ _ _ 965 522, ds West Germany 279, ,633; 
Czechoslovakia 187 220. 


See footnotes at end of table. 
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Table 3.—Austria: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 > 
VEU ue Other (principal) 
NONMETALS —Continued 
Sulfur: 
Elemental, all form 112.082 124,810 -- Poland 81,004; West Germany 42,232. 
Sulfuric acid, oleum ~ - -- ------- 5,023 14,569 -- Hungary 5, 234; East Germany 5, 163; 
West Germany 3,630. 
1185 steatite, soapstone, pyrophyllite 2,746 2,118 iui Belgium 750; Norway 716; Italy 269. 
er: 
Cnide. s no s Lom 64,229 61,024 1,797 "m 1 23,412; Hungary 
Slag, dross, and similar waste, not n 
metal-bearing |... .....- 33,818 36,659 537 Italy 21,403; West Germany 12,524. 
Oxides, hydroxides, peroxides of l 
magnesium, strontium, barium . . _ 645 859 "Et West Germany 798. 
Halogens. - - - -------------- 6,369 5,158 RAR Italy 4,644. 
Unspecified |. -- ------------- 10,425 10,488 e West Germany 6, 6,135; Czechoslovakia 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,796 2,876 30 Trinidad and Tobago 2,686. 
Carbon black and gas carbon 26,750 27,915 1,072 West Germany 14,197; Italy 10,599. 
Coal and briquets: 
Anthracite |. -------------- 43,424 52,840 zt U.S.S.R. 44,882; West German 7575 7.958. 
Bituminous coal __ thousand tons 2,750 2,805 190 Foni LOO . 
W of anthracite and bituminous NM 
JJC EP" 29,729 20,208 ene West Germany 19,330. 
Lignite and lignite briquets_ _ _ _ _ - _ 498,084 850 a Yugoslavia 244; East Germany 
197,922; West Germany 117,827. 
Coke and semicoke __ thousand tons. . 1,174 986 m Czechoslovakia 420; Poland 249; West 
rman 
Gas, natural million cubic feet. 102,507 106,972 Ls U.S.S. a 105 8: 831; West Germany 
1,141. 
Hydrogen, helium, rare gases 
thousand cubic feet. 128,244 125,187 682 West Germany 105,181. 
Peat including peat briquets and litter 54,078 889 -— MO QOIS 29,183; West Germany 
Petroleum: a 
Crude and partly refined 
thousand 42-gallon barrels_ _ 65,601 61,771 8 Hag 17,455; Saudi Arabia 15,424; 
.S.S.R. 10,402. 
Refinery products: 
Gasoline, aviation and moor 
T — 6,117 7,309 mc Italy 3,206; West 1 2, 528. 
Kerosine and jet fuel _ _ "do: HOM 130 111 a: ke Netherlands 50; Ital 
Distillate fuel oil do.... 1,694 2,942 (3) West Germany 1, 547 ft Italy 824. 
Residual fuel oil _ _ _ _ _ _ do- 5,741 6,903 2 West Germany 1,996; Hungary 1,697; 
7 Czechoslovakia l, 126. 
Lubricants. .. .... do. ... 906 882 6 Yugoslavia 165; West Germany 121; 
etherlands 112. 
Mineral jelly and wax do- 116 128 1 West Germany 78; Hungary 24. 
Liquefied petroleum gas do- 725 707 Ep bic P 403; Hungary 141; 
2 
Other do ... 129 2,149 3 U.S.S.R. 598; Hungary 463; West 
Germany 303. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 19,202 15,518 69 "e Germany 7,792; Netherlands 
,898. 
NA Not available. 
! Less than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Austria is not endowed with rich metallif- 
erous deposits, and in 1981, no significant 
new finds were made. The mining of metals 
of domestic significance continued at 
Mittersill near Salzburg for tungsten ore 
(scheelite), at Bleiberg for lead-zinc ore, and 
for magnesite at various small mines. Some 


exploration was considered for scheelite 
minerals. Underground mining at Bleiberg 
ceased during the year and only low-grade 
ore and dump material was reprocessed. 
The Treibacher Chemische Werke (TCW), 
located in Treibach, a small village a few 
kilometers from the Yugoslav and Italian 
borders in the foothills of the Austrian 
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Alps, completed a major expansion in 1981 
at a cost of about $62.5 million? over 5 years. 
The company's main products were ferroal- 
loys of molybdenum, tungsten, and vana- 
dium; titanium, normally one of the main 
products, was not produced in 1981 owing to 
poor market conditions. Slags for a vana- 
dium pentoxide plant were imported from 
Highveld in the Republic of South Africa, 
molybdenum oxide came from north Africa 
and the Republic of South Africa, and a 
large part of TCW's tungsten ores came 
from China and Australia. TCW also had a 
small stake in Australia's Queensland Wolf- 
ram Mine. However, not all of TCW's prod- 
ucts were low-volume, high-value items. 
One of its most successful postwar develop- 
ments was the fused alumina-abrasives 
plant at nearby Selbach. In 1981, abrasive- 
grade bauxite, used in production of brown 
fused alumina, was imported from Austral- 
ia and Guinea, while Bayer alumina was 
used for making white fused alumina. Pro- 
duction was about 50,000 tons in 1981; 
nominal capacity was 60,000 tons. Various 
grades were produced including grinding 
wheel material, coated abrasives, and re- 
fractory and sandblasting products. 

Iron and Steel.—In 1981, steel production 
was stagnant. The major problems that 
faced the nationalized industry were the 
unfavorable world steel market, the large 
volume of low-priced imports, the outdated 
operations, identical production lines in too 
many locations, and overstaffing. The only 
profit made in 1981 by the entire industry 
came from sales of a number of flat prod- 
ucts and from finished goods such as com- 
plete industrial facilities, equipment for the 
generation of hydroelectric power, and from 
mining and oilfield equipment. The losses, 
however, by far outweighed profits in 1981. 

To compensate for the financial losses 
suffered in 1981 by the two nationaliz- 
ed steel companies, VA and Vereinigte 
Edelstahlwerke AG (VEW), and to enable 
them to close their accounts without draw- 
ing on basic capital (reportedly reserves 
were no longer adequate to cover the losses), 
the Austrian Government reportedly assist- 
ed the ailing companies by subsidizing them 
in the amount of about $169 million. A sum 
of about $75 million was earmarked for the 
specialty steel producer VEW, and $94 mil- 
lion was made available to VA. Together 
with the earlier grants allocated to assist 
VEW, the Government's assistance to the 
depressed steel industry may have increas- 
ed to $281 million by 1981. 
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The world steel recession adversely affect- 
ed VA, by far the largest steel and engineer- 
ing enterprise in Austria. Formed by the 
merger of two companies in 1973, VA was 
followed 2 years later by the merger of all 
speciality steel plants under the newly 
created VEW; this, combined with the shift 
from crude and rolled steel output to engi- 
neering and finished goods, helped in a 
small way to improve the steel industry's 
position. Investments at $1.3 billion since 
1973 and the closure of obsolete blast fur- 
naces also contributed to international 
competitiveness. Nevertheless, VA posted 
considerable losses in 1981, despite a 1096 
rise in 1980 turnover. 

The international steel crisis, the increas- 
ed reliance on compensation and counter- 
trading, and especially the lack of expected 
orders from East Europe and China all 
contributed to the deterioration of profits. 
The fact that there were six different spe- 
cial steel plants in operation and the fact 
that, for example, the obsolete plant at 
Judenburg in Styria had not been closed 
down, were also major negative factors. VÀ, 
especially its special steel sector, has also 
been burdened by a legacy of weakness in 
the mining and industrial base that was 
hopelessly uncompetitive because of geogra- 
phy. This especially applied to upper Styria, 
an industrial region with a population of 
400,000 where steel, special steel, magne- 
site, paper, and pulp dominated the indus- 
try. In Styria about 30% of the industrial 
labor force was employed by the nationaliz- 
ed industries. The proportion dropped to 
13% in Lower Austria and to 7.3% and 
5.5% in Carinthia and Upper Austria, 
respectively. Unemployment in Carinthia 
reached 11.6% during the winter of 1981.* 

The poor performance of VA was not 
surprising. Herbert Koller, former VA exec- 
utive, had warned since the early 1970's 
that steel production in Austria was no 
longer competitive. Franz Geist, director of 
the Austrian Industries Management Co. at 
that time, had also pressed for reorganiza- 
tion, just as did the U.S. consulting firm of 
Booz, Allen & Hamilton Inc., which re- 
commended plant shutdowns in their re- 
port.5 

Tungsten.—Tungsten ore in Austria was 
mined by Wolfram Bergbau und Hutten 
GmbH in 1981 as scheelite from a mine at 
Mittersill, near Salzburg. Since the mine 
opened in 1976, it had become one of the 
world's largest opencast tungsten mines. 
Reserves in this East Field were low, howev- 
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er, and the ore may be mined out by the 
mid-1980's. Exploration in the West Field 
and more efficient underground mining was 
planned with a view to tripling the ore 
output to an average of 450,000 tons annual- 
ly. Because of the complex geology, the 
mining was extremely difficult and slow, 
affecting all aspects of extraction, from 
excavation and haulage to storage, as well 
as environmental considerations.* 

Wolfram GmbH was jointly owned and 
operated by VA of Austria and Metall- 
gesellschaft of the Federal Republic of Ger- 
many. The ore was processed by TCW in a 
plant located near the Italian border. TCW 
did not operate any domestic mines; all of 
its tungsten ore was from imports and the 
Mittersill Mine, in which it had no financial 
interest. 


NONMETALS 


Graphite.—The production of graphite in 
Austria continued to decline in 1981. The 
two companies, Graphitbergbau Kaisers- 
berg Franz Mayr-Melnhof & Co. and 
Pryssok & Co. KG, operated four mines and 
produced mostly amorphous graphite for 
use in the foundry industry. Most of the 
production was exported, mainly to the 
Federal Republic of Germany, Italy, and 
Eastern Europe. At one time Austria had 
been one of the largest producers of graph- 
ite in the world.’ 

Iron Oxide Pigment.—Austria mined a 
unique commercial deposit of micaceous 
iron oxide at Waldenstein in Carinthia. 
Previously, iron oxide had been mined there 
principally as a source of iron. Although 
production was small, about 10,000 tons 
annually, paints containing that material 
were used throughout the world. Reported- 
ly, other European mines were in operation 
but the Austrian material was renowned for 
its consistently high quality and its platy 
nature. Virtually all the production was 
used in the manufacture of corrosion- 
resistant paints, and as much as 99% of the 
total output was exported. Extensive drill- 
ing was completed around the mine area in 
1981 to delineate further reserves, even 
though the existence of extensive resources 
in the region was already known. Granular 
and crystalline iron oxide was also present 
at the mine, but it was not extracted. 

Magnesite.—Internationally, Austria is 
probably best known as the home of the 
magnesite industry. In 1981, magnesite con- 
tinued to be Austria's most important non- 
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metallic mineral and its major mineral 
export commodity. Magnesite deposits oc- 
cur in the Paleozoic limestones of the 
Northern Greywacke Zone and in lime- 
Stones of undetermined age in the synclines 
of the upper Austro-Alpine Basement and of 
the Tauern Window. Two companies domi- 
nated the production and marketing of the 
product in 1981, Veitscher Magnesitwerke 
AG (a subsidiary of Magnesia AG of Switz- 
erland) and Osterreichische-Amerikanische 
Magnesit AG (OEAMAG), a subsidiary of 
the U.S. company General Refractories Inc. 
The two other smaller companies were Mag- 
indag AG, partly owned by Veitscher, and 
Tiroler Magnesit AG, the latter owned 
by OEAMAG. There were five operating 
mines, from which total production was 
about 1,300,000 tons in 1981. From this 
crude magnesite, dead-burned magnesite 
and caustic-calcined magnesite were pro- 
duced for use as bricks in lining steel 
furnaces, as monolithic refractory products, 
as oxychloride cements in abrasives, as slag 
conditioners, and in other lesser appli- 
cations.* 


MINERAL FUELS 


Austria continued to be a net exporter of 
electrical power in 1981. Despite its electric- 
ity surplus, however, and the existence of a 
small but rapidly declining reserve of oil 
and natural gas, Austria in 1981 continued 
to be heavily dependent on imports of ener- 
gy. In 1980, 80% of its coal was imported, as 
against 73% in 1976; 89% of oil (against 
80%); and 59% of gas (against 41%). Over- 
all, net imports accounted for 63% of energy 
supply in 1973-74, and for 68% for 1979-80. 
There were also problems of the security of 
supply. A contract with Iran, for example, 
for the supply of 63.5 billion cubic feet of 
natural gas annually starting in 1984, was 
uncertain owing to political developments 
in that country. Algerian supplies were too 
expensive, and additional imports from the 
Soviet Union were still under negotiation. 

Soviet bloc countries in recent years 
usually took first place as suppliers of all 
major fuels (oil, gas, and coal)—a fact that 
reflected both Austria's geographical posi- 
tion on the eastern fringe of West Europe 
and its political position as a country pledg- 
ed to maintain neutrality. All together, 
Soviet bloc imports in recent years account- 
ed for about 45% of Austria's energy im- 
ports, with 37% coming from the Organiza- 
tion of Petroleum Exporting Countries and 
18% from other sources, including West 
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European oil companies. Furthermore, ex- 
perts suggested that deliveries of fuels to 
Austria by the Soviet bloc countries could 
be as high as 50% in the near future. The 
main objectives of Austrian energy policy, 
therefore, were to reduce oil imports, to 
switch to alternate fuels, and to conserve. 
The major fuels intended to replace oil were 
coal for power generation and district heat- 
ing, and natural gas for space heating and 
other domestic uses. Between 1973 and 
1980, coal use increased by 3096 and gas by 
more than 20%. 

Coal.—Austria had no deposits of anthra- 
cite coal and very little, or exhausted, bitu- 
minous coal. Government estimates of cer- 
tain and probable lignite coal reserves were 
put at 114 million tons. However, econom- 
ically recoverable reserves were estimated 
at only 50 million tons and were rapidly 
declining. 

In 1981, production was expected to con- 
tinue at the 1980 level until 1983, when it 
was projected to increase by some 300,000 
tons annually as a result of the inaugura- 
tion of a new open pit mine. The new 
Oberdorf lignite mine at Barnbach near 
Graz was to increase production to about 3.2 
million tons in 1983 and 1984. Coal con- 
sumption was increasing owing to the great- 
er use of coal in heating, higher production 
of metallurgical coal, and the increased use 
of coal in industry, and was expected to 
grow substantially in the 1980's, as several 
large coal-fired powerplants came online, 
and as industrial consumers of oil and gas 
switched to coal because of higher prices 
and concern about the availability of ade- 
quate supplies. 

Because of the anticipated higher con- 
sumption, Austrian coal imports were ex- 
pected to be at high levels throughout the 
1980's, approaching 5 million tons annually. 
Beginning in 1984, Austria was to receive at 
least 1 million tons of steam coal annually 
from Poland under terms of a 20-year con- 
tract signed in 1980 by the two countries. 
The United States accounted for about 2% 
of Austrian coal imports in 1980, primarily 
from one West Virginia mine controlled by 
the Austrian steel giant VA, and these 
imports were expected to rise in 1981. 
Czechoslovakia was the other major export- 
er of coal to Austria. Because of uncertain 
deliveries of coal, Austria needed to diversi- 
fy its sources of supply and develop new 
supply routes. In this regard, the comple- 
tion of the Rhine-Main-Danube Canal was 
expected to improve the competitive posi- 
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tion of coal from Western European sources 
and ports. 

Natural Gas.—Remaining proven and 
probable gas reserves of Austria were in- 
creased by about 2.5% in 1981 and equaled 
almost 6 years of production. The ratio of 
domestic proven plus probable reserves to 
total gas requirements in 1981 was about 
2.4. Austria produced about one-half of its 
own natural gas requirements. 

Production policy and administration of 
gas reserves was managed similarly to that 
of oil, mainly through direct agreements 
between the Austrian Government and 
OMV and some privately owned companies. 
As in previous years, about 99% of gas 
imports came from the Soviet Union. Nego- 
tiations for future supplies were continuing 
with the Soviet Union and Algeria. The gas 
storage and supply network was expanded 
during 1980-81 and underground reservoir 
storage totaled about 71 billion cubic feet, 
almost 6 months of average supplies. 

Gas requirements were expected to ex- 
pand in the future, by annual growth of 
1.6%, which could be accommodated with- 
out major problems with the existing inter- 
nal gas supply network. Gas prices to con- 
sumers were fairly high in 1981, reflecting 
the high proportion of imported gas in total 
consumption. Despite the prime quality of 
gas as a fuel, the Government was attempt- 
ing to keep its price as low as possible to 
displace imported oil in significant quanti- 
ties in the future. 

The high level of Austrian dependence on 
the Soviet Union for gas imports caused 
some concern that supply sources should be 
diversified. The possibilities under consider- 
ation included purchasing gas from Algeria, 
and interest was also shown in North Sea 
gas. A contract with Iran for the supply of 
about 65 billion cubic feet of gas beginning 
in 1984 was, however, considered unlikely 
to be concluded. According to some fore- 
casts, Austria's annual demand for natural 
gas will continue to increase and was ex- 
pected to reach a total of about 175 billion 
cubic feet by 1985 and about 245 billion 
cubic feet by 1990. 

Petroleum.—The Austrian state oil com- 
pany, OMV, produced about 80% of all 
domestic oil and owned and operated the 
only refinery in Austria. About 15% of the 
country’s crude oil demand was covered 
from domestic sources. Reportedly, proven 
and probable oil reserves were increased by 
about 1% in 1981 to 140 million barrels.* 
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According to production projections, the 
Austrian crude oil output was expected to 
decline to 10 million barrels in 1985 and to 7 
million barrels in 1990. On the other hand, 
other reports estimated that overall re- 
quirements for petroleum products were to 
increase at an average rate of 2.3% per year 
through 1985. 

Exploration for oil and gas was directed 
by OMV, which owned exploration rights to 
84% of Austria's prospective areas. On Jan- 
uary 1l, 1981, the Government concluded 
several exploration agreements with OMV 
and for development and storage of crude 
oil. The agreements also included require- 
ments for minimum levels of exploration. 
A second company, Rohól-Aufsuchungs 
GmbH, owned by Mobil Oil Co. and Shell 
Oil Co., also conducted exploration in Aus- 
tria and made similar agreements with the 


Government on minimum levels of activity. 
Negotiations with a third company were 
also planned. 

The Austrian oil depletion policy was 
based on the objective of maximizing long- 
term recovery from the oilfields. Enhanced 
recovery methods were applied where ap- 
propriate, and the Government retained the 
right to demand the application of such 
methods by the oil companies under certain 
conditions. 


physical scientist, Division of Foreign Data. 

3Die Zeit (Hamburg). Apr. 16, 1982, p. 31. 

Where necessary, values have been converted from 
Austrian schillings (AS) to U.S. dollars at the average rate 
of AS15.9  US$1.00. 

*Financial Times (London). Jan. 26, 1981, Sec. 3. 

5Work cited in footnote 2. 

*Mining Annual Review (London). 1981, p. 545. 

"Industrial Minerals (London). February 1981, pp. 21-41. 

9 Work cited in footnote 6. 

*Petroleum Economist (London). May 1981, pp. 197-198. 


The Mineral Industry of 
Belgium-Luxembourg 


By William Keyes! 


BELGIUM 


The Belgian economy has been in a chron- 
ic recession since 1974, showing the ravages 
of high labor costs and insufficient export 
competitiveness. Continuing Government 
deficits tended to maintain purchasing pow- 
er, but consequent borrowing and a policy of 
defending the exchange rate of the Belgian 
franc (BF) kept interest rates very high and 
inhibited industrial investments. Gross na- 
tional product increased 6.7% in 1981 to 
$98.6 billion,? but this actually represented 
a slight decline in real terms. 

The ailing steel industry was a major 
drain on the public treasury. During the 
year, funding of close to BF40 billion (about 
$1.1 billion) was tentatively authorized for 
the industry, subject to ultimate approval 
by the European Economic Community 
(EEC). An unprofitable zinc smelter was 
closed. Coal production continued to be 
subsidized. The petroleum refining industry 
was afflicted by low demand for its products 
in the export market, while the Govern- 
ment struggled to extricate itself from an 
unfavorable contract for crude entered into 


with Saudi Arabia a year earlier. Other 
mineral production in Belgium was minor 
by world standards, although some of its 
nonmetallic products, such as calcareous 
rocks and siliceous blocks, were well known 
and had a favorable world market. 


PRODUCTION 


The general production index (excluding 
construction), which averaged 125.6 in 1980, 
dropped to 120.3 for the first 9 months of 
1981. The coal index, for the leading extrac- 
tive industry, declined from 40.3 to 38.5 
during the same period, while the nonfer- 
rous metals and steel indexes also declined. 
The nonferrous metals index fell from 154.8 
in 1980 to 119.6 in 1981, and the steel index 
fell from 101.6 in 1980 to 82.6 in the period 
ending July 1981. The metals production 
industry clearly suffered from the low level 
of Belgian, and especially European, de- 
mand. 

Production of minerals and metals in 
Belgium from 1977 to 1980 and estimates 
for 1981 are given in table 1. 
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Table 1.—Belgium: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 
METALS 
Aluminum metal, secondary only 8,600 3,579 4,593 
Cadmium, smelter 1.440 1,164 1,440 
Copper: 
Blister: 
Primaty eee 13,000 9,000 1,500 
Secondary 48,600 46,900 41,800 
„ ecce ites 61,600 55,900 49,300 
Refined, primary and secondary, including 
/ Bes 464,700 888,600 868,800 
Iron and steel 
Ore c concentrate thousand tons 47 43 2a 
70000111 8 do- 8,924 10,260 10,776 
e oys: Electric ace ferromanganese 
do... 55 87 90 
Steel: 
eC C" ——— do— 11.256 12,601 13,442 
Semimanufactures.. do— 387 10,518 10,354 
Lead metal 
DAP o o c icc K C LU UE 104,000 104,200 80,200 
Secondary. // 18,796 20,840 33,200 
OCG). —————— eye 122,796 125,040 113,400 
Selenium kilograms _ 60,000 60,000 60,000 
Tin metal 
) EL LL E 8,520 8,295 2,165 
Secondar vv 1.484 1.901 1.743 
Total ro cdd 5,004 5,196 8,908 
Zinc: 
Sepa ane 
EIE ae er SO 8 247,628 283,916 256,720 
8 (remelted zinc) 10, 600 7, 9,100 
Total 2230.45 ae Sees 258,228 241,516 265,820 
Zinc poẽ- der 43,632 32, 300 
Other, nonferrous: 
Precious metals, unworked, n. e. s.“ 
thouaand troy ounces. . 29,373 29,732 29,732 
Base metals, unspecified _____________ 8,432 2, 576 NA 
NONMETALS 
Cement, hydraulic thousand tona. . 7,164 7,576 7,703 
ys: Kaolin do. 120 120 120 
Gypsum and anhydrite, calcined |... 167,436 183,492 192,936 
Lime and dead-burned dolomite: 
Quicklime- - ---------- thousand tons. _ 2,316 T2 384 2,484 
Dead-burned dolomite . . ...... do... 172 167 164 
Nitrogen: N content of ammonia _ — _ — _ — do... 584 1540 532 
Phosphates: Thomas slag, gross weight do —- 841 853 1,052 
ium compounds: 
Sodium carbonate .___ 441,444 427,443 400,248 
Sodium sulfate _._-_______________-_ 250,000 250,000 250,000 
Stone, sand and gravel: 
Calcareous: 
Dolomite thousand tons 2.524 9,489 8,354 
Limestone ~- --——---------- do...- 29,076 21,048 29,084 
Marble: 
In blocks cubic meters... 3,048 8,612 4,368 
Crushed and other 3,132 5,508 456 
Petit granite (Belgian bluestone): 
„ cubic meters. — 679,656 693,024 687,996 
ved nee eae pe - BM 68,292 71.328 64,944 
Worked — — muy do— 9,612 11.856 18,725 
Crushed and other do... 577,080 554,160 673,334 
Porphyry, $ all type thousand tons 5,726 5, ; 
= and quartzite ________________ 580 315,179 244,580 
dstone: 
Rough stone including crushed 
thousand tons. 2,494 2,808 2,504 
Paving and mosaic stone . 2,845 19,272 22,690 
Sand and gravel: 
Construction sand __— thousand tons. . 9,364 7,981 8,286 
Foundry sand ____________- do... 1,039 1,043 1,919 


See footnotes at end of table. 
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Table 1.—Belgium: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) | 


Commodity? 1977 1978 1979 1980P 1981° 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Sand and gravel —Continued 
Dredged sand |... thousand tons 1,242 923 NA NA NA 
Glass sand_______________ do- 1.661 1.602 1.825 1.997 2,000 
Other sand_______________ do- 1.956 1.915 1.786 1.721 1.700 
Gravel, dredged- - - -- ------- 02252 7,686 5,566 4,97 4,452 4, 
Sulfur, byproduct: 
Elemental... ..........----- do... 88 110 110 110 110 
Other form do_ _ _ — 169 157 160 160 160 
Total oce eS n e do... 251 261 210 210 210 


Carbon black „ „1„„„ 2.000 2,000 2,000 2,000 2,000 


Anthracite |. thousand tons 196 628 511 375 3321 


Bituminous _ - - ---- --------—-- do— 6,272 5,963 5,614 5,949 35,815 
Totale c eee do. ... 1,068 6,591 6,125 6,324 36,136 
Coke, all types do- 5,568 5,748 6,450 6,048 6,000 
Fuel briquets, all kind do... 126 125 152 82 100 
a8: 
Manufactured million cubic feet 23,561 24,554 NA 25,000 25,000 
Natural . — he do- 1.362 71,360 1.389 1.352 1.350 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 43,155 40,928 43,288 46,801 
Jet fuel _-_-_______________ -- do... 14,024 11,968 12,120 13,656 
Keros ine occ 1,008 697 1,116 178 
Distillate fuel oil do... 86,230 80,038 88,043 15,104 NA 
Residual fuel oil |... do.... 84,482 772.114 62,045 61,672 
Lubricants |... do... 114 616 686 440 
G;; ta aei Of 2.523 26,038 127,930 21,201 25,837 
Refinery fuel and losses do____ 13,079 13,086 12,096 14,840 
CCC do—— 268,130 247,311 246,601 239,128 230,000 


*Estimated. Preliminary. ‘Revised. NA Not available. 

1Table includes data available through June 23, 1982. 

?[n addition to the commodities listed, Belgium produces a number of other metals for which only aggregate output 
figures are available. These aggregates are included under Other, nonferrous.” 

Reported figure. 

*Known to include gold and silver and may include platinum-group metals. 

5Derived by subtracting aluminum data from a reported total for unspecified base metals. 


TRADE the latest years available, with principal 
Exports and imports of minerals and destinations and sources. Mineral trade 


metals in Belgium are given in tables 2 and with the United States is highlighted. 
3, respectively, for the years 1979 and 1980, 


Table 2.—Belgium-Luxembourg: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 United 


States Other (principal) 
METALS 
Aluminum: 
Bauxitg ----------------—- 4,531 1,787 E France 1,727; West Germany 35; 
Netherlands 25. 
Ash and residue containing aluminum 7,508 7,647 NA West Germany 6,561; France 688. 
Oxides and hydroxides _________ 1,151 744 aa United Kingdom 259; France 248; 
Netherlands 107. 
Metal including alloys: 
SCAD oaea ĩ—BR 33,532 36,800 EPE: France 16,615; West Germany 8,706; 
Netherlands 78. 
Unwrou ght 10,842 19,582 12 West Germany 10,218; France 6,966; 
Netherlands 1,365. 
Semimanufactures |... .... 242,534 219,828 2,039 France 57,453; West Germany 40,534; 
Netherlands 30,034. 


See footnotes at end of table. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Antimony: 
Ore and concentrate 
Metal including alloys, all forms .... 
Beryllium metal including 8 155 all 
forme 


ograms 
e metal including alloys, all 


y ides 
Metal including alloys, all forms 


Cop 
Gre and concentrateeeeeeeee Ss - 
Sulfate 


Ash and residue containing copper 
Oxides and hydroxides 


Mti ees including alloys: 


Gol aste d 
and sweepings 
value, thousands 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 


Iron and steel: 
Ore and concentrateeeeee _ 
i roasted 


Pig iron including cast iron 
Sponge iron, powder, shot 


Spiegeleisen |... 
Ferroalloys: 


Steel, primary forms 
thousand tons 


Semimanufactures: 
Bars, rods, angles, ape 
o 
Universals, plates, — 
0 — 


Hoop and strip - -- - ---—- 


Rails and accessories 


Tubes, pipes, fittings 
Castings and forgings, rough 
Ore and concentrate 


Ash and residue containing lead 
Oxides and hydroxides 


See footnotes at end of table. 


1979 


61 
44,152 
45,607 


3,224 


4,177 


75,928 
739,778 
85,715 
416,195 
370,176 
714,008 


1980 


26,855 
814,035 
218,414 


$1,456 


816 


31,281 
36,670 


2,894 


4,078 


5,123 
189,589 
82,065 
471,029 
362,227 
11,821 
8,058 
5:638 


United 
States 


Destinations, 1980 
Other (principal) 


NA. 
NA. 


West Germany 379; 3 200: 
United Kingdom 13 


West Germany 27. 

France 126. 

West Germany 249; ranca 118; 
United Kingdom 39 

renes 843; West Germany 220; 


Nene lands 2,141; West pia 
2,430; Chi ne een 


West Germany 10,671; France 5,809; 
Italy 4,422. 
France 120, 365; 8 rd 


18,834; Netherlands $1,942. 942. 


Netherlands 8879; West Germany 
$378. 


. 420: United Kingdom 


West Germany 32,861; France 27,163. 
West Germany 137, 463; Spain 11 402. 


France 163,649; West 9780.59 
95,117; East German 
Netherlands 4,218; West ‘Garang 


2,535; United Kingdom 38. 
West Germany 178; ce 72; Spain 
NA. 


ees 17, de West Germany 6,792; 


France 29,0 068; West 5 7, 479; 
Une Kingdom 1, 


France 1,282; Italy 544; West Ger- 
many 463. 


West Germany 1,045; France 688; 
Netherlands 409. 


France 1,285; West Germany 1,188; 
Netherlands 475. 

West Germany 297,639; France 
184,594; Switzerland 71 724. 

France 25 roby Italy 16, 641; West Ger- 


West 3 96,722; France 76,404; 
Netherlands 48, 502. 

West Germany 86, 560; Netherlands 
57.748: France 57, 590. 

Netherlands 7 436: France 1 ,915; 
West Germany 983. 


U.S.S.R. 4,658; Italy 3,400. 

France 1 299 undetermined 3, 266. 

Netherlands 2,754; West Germany 
2,058; France 466. 


— ee eee — —— 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Lead —Continued 


ires including alloys: 


N metal including alloys: 
Pee eee eae 


„all forms 


Metal including allo 
6-pound flasks_ _ 


Mercury ____._-_ 


Molybdenum: 
Ore and concentrate 


Oxides and hydroxides ----- 
Metal including alloys, all forms _ — 


Nickel: 
Ore and concentrate 
Ash and residue containing nickel .. — 
Oxides and hydroxid es 


Matte andspeiss. 
Metal hod adi alloys: 


Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. .. 


Silver: 
Waste and sweepings? 
value, thousands 


Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. - 
Tin: 
Ore and concentrate 
Ash and residue containing tin 


Oxides and hydroxides .. kilograms. _ 
— including alloys: 


Unwrou ght 

Semimanufactures 
Titanium: 

Ore and concentrate 


Metal including alloys, all forms 


Tu n: 
8 concentrate 


Ash and residue containing tungsten _ 
Metal including alloys, all forms 


Uranium: 
Ore and concentrate 
Metal including alloys, all forms 
value, thousands. _ 
Vanadium oxides_ .. . .. 


See footnotes at end of table. 


1979 


105 
3 

1 
1,656 
406 


1.040 


113,239 


$5,256 


21,262 


15 
1,668 
300 


92 


1980 


16,718 
84,262 
1,192 


484 


6 
2 


5,929 
306 
577 

5,542 
176 
116 
928 

1,947 

6 
11 

1,440 
312 

1,002 


132,009 
$14,852 
48,601 


2,116 
(1) 


United 
States 


65,436 


Destinations, 1980 
Other (principal) 


France 13,594; West Germany 1,673; 
Netherlands 643. 

West Germany 24,531; Netherlands 
22,112; France 12 781. 

Netherlands 6,102; France 579; Fin- 
land 165. 


NODE AUS 221; West Germany 205; 


Ne erlands 6. 
France 1. 


Netherlands 2,176; Iran 1,700; United 
Kingdon 1,192. 

All to United Kingdom. 

West Germany 232; United Kingdom 
87; Italy 37. 

West Germany 1,576; Netherlands 

J an 79, Uni ited Kingdom 52. 
a ni om 

Netherlands 52; France 27; Austria 


All to West Germany. 
nece 1,041; Finland 629. 


NA. 


India 477; West Germany 413; 
Netherlands 177. 

United om 116; Netherlands 
41; West Germany 

West Germany 710; "France 104; 
Netherlands 97. 


West Germany 30,314; Netherlands 
12,341; France 7 955. 


United om $10,443; West Ger- 
many $2,970; France $1,161. 

United om 22,224; Switzerland 
13,819; West Germany 1,045. 


United SEA 718; West Germany 
x 2 ; Spain 50 


West MARY 59; India 56; Nether- 


lands 47. 

France 702; Netherlands 586; West 
Germany 510. 

West Germany 17; Greece 12; Nether- 


lands 10. 


All to West Germany 
Te AETA 7 714. Brazil 2,087; 


taly 26. Fin] Finland 15; S 14; 
"Netherlands 2. dis 


NA. 
West Germany 92; Netherlands 59; 
Austria 6. 


All to France. 
All to West German 


Czechoslovakia 78; Bast Germany 35; 
United Kingdom 29 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Zinc: 
Ore and concentrate 


Matte ruo cU MSN PUR 


i!... rue 


Zirconium ore and concentrate 
er: 
Ores and concentrates: 
columbium, tantalum, vana- 
dili. he ee 


rous me 


Oxides, hydroxides, peroxides _ — — — — 


Metals: 

Metalloids: 
Arsenic and tellurium 
Other 


Cermets._______________~_ 


Base metals including alloys, all 
form 


NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 
4h);'—vi;; 8 
Corundum, artificial 
Dust and powder of precious and semi- 
precious stones kilograms . 


Grinding and polishing wheels and 
stones 


Asbestos, erude 2. 
Boron materials: 
Crude natural borates 
Oxides and acids 


Clays and clay aba 
rude: 


kaer A S pear 


Nonrefractory // 
Cryolite and chiolite___._....____ _ 
See footnotes at end of table. 


1979 


5,969 
18,765 
193,626 
9,294 
37 


19 
T2 


157,173 
12,554 


2,358 
130 
429 

13,982 
242 


412 
2,871 


51,203 


11,574 
82 
10,345 
192 
20,387 
107,505 
264,327 
50 


1980 


12 
111,015 
2,661 


7 
178,586 
69 

414 


15 


1,549 
550 
1,827 


2,612 
56 
13,657 


20,727 
453 
19,115 


10,831 
365 
12,605 
402 
9,090 
109,687 
291,583 
94 


United 
States 


Destinations, 1980 
Other (principal) 


France 20,196; Netherlands 4,911. 

France 16,387; West Germany 15,402. 

France 1 354; West Germany 844. 

Hungary 1. 171 France 1,170; West 
Germany 678. 


France 2,689; Netherlands 2,157; 
West German 718. 

West Germany 10,284; Netherlands 
1,663; France 1, 216. 

i rere Germany 68, 093; France 52,537; 


West pesca 5,455; Netherlands 
NE ,844; France 876. 


All to West Germany. 
France 40; N etherlands 29. 


e 55,830; 1 Germany 8,065; 


Netherlands 149. West Germany 
437; Italy 2 15. 


West Germany 4; 
ane 111 722 7 e 49,317. 


A 
West Germany 156, Austria 115: Den- 
mark 36. 


United Kingdom 6; France 3. 


Netherlands 1,333; France 99; 
Czechoslovakia 45. 
Netherlands 332; France 129. 


Switzerland 293; Israel 96; United 
Kingdom 85. 


France 1,592; West Germany 305; 


Romania 
ria 15; Zaire 11. 


Netherlands 30; 
N eran 7,285; United Kingdom 


? 


West 55 11, 893 Netherlands 
1,634; Denm 
Italy 1 17; France 116 West Germany 


Netherlands 1,794. 

Netherlands 1 678; West Germany 
522; France 314. 

Saudi Arabia 19,177; Netherlands 
16,860; West Germany 146. 


en 5,647; West Germany 3,777. 


West Germany 8,130; Netherlands 
1,057; Repu lic of South Africa 398. 


N 
Netherlands 7 938; France 916. 


France 46,317; West Germany 24,281; 
Italy 12, 919. 
Netherlands 120 781: West Germany 
France 78, 340. 


1 LI 


Netherlands 54; Nigeria 20; Malta 15. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
4 United Other (principal) 
NONMETALS —Continued 
Diamond: 
Gem: 
Unworked __ thousand carats. _ 722,807 24,868 449 United Kingdom 10,889; India 8,847; 
Switzerland 449. 
Worked | .. do- 2,815 2,603 686 United Kingdom 300; Hong Kong 276; 
Switzerland 265. 
Industrial: 
Unworked _________ do- 9,140 8,068 2,245 United Kingdom r^ Ireland 811; 
West Germany 595. 
Worked... . do- 11 7 1 West Germany 4: United 1, Er Iraq 
Diatomite and other infusorial earth _ . _ 1,350 1,806 iie gris rlands ,842; France 1 
Feldspar, leucite, nepheline, nepheline 
syenite_ o De 7,462 6,591 -. Netherlands 6,371. 
Fertilizer materials: 
Crude: 
Nitrogenous 11.999 19,778 -- Italy 10,187; West Germany 6,104; 
France 3,1775. 
Phosphatic_____________~- 18,434 11,291 ERN France 8 426; d 1,468; 
West Germany 11 2. 
Potassic. coe 1,568 1,628 -- Netherlands 1,578; United Kingdom 
80; West est Germany 20 
Manufactured: 
Nitrogenous __ thousand tons 1,771 1,804 16 France 113, West N 392: 
Un om 
Phosphatic _ -------- do... 1,512 1,532 — West Germany 809; France 522; 
Netherlands 55. 
Potassic. _- -------—- do... 605 662 15 pat 150; Netherlands 98; Japan 
Other including mixed _ do- 1,728 1,622 5 tan ce 0 West e 157; 
ni 
Ammoni ann 94,507 57,844 — France 56,548; West Germany 457. 
Fluorspat —— 8 4,984 4,926 NA West Germany 4,119. 
Graphite, natural _______.____-_~- 49 24 NA NA. 
Gypsum and plasters ___________~_ 97,048 100,607 5 Bere m 53,239; West Germany 
Iodine -------------------—- 4 47 NA Spain 18; West Germany 10; France 
Lime 12 es ͤ K e LC 662,265 761,665 -- Netherlands 0 France 122,891; 
West German 40 31 60,568. 
Magnes ite 4,696 34,458 — Netherlands 31,114; France 8,010; 
d West Germany 21 
ica: 
Crude including splittings and waste 160 65 -- Romania 40; France 9; Italy 6. 
Worked including agglomerated | 
splittinngs ss (1) 66 62 France 3. 
Pigments, mineral: 
Natural, erude 37 NA NA. 
Iron oxides, processed _________- 11,633 13,955 609 Doe 20 1; West Germany 1,179; 
y 909. 
Precious and semiprecious stones: 
Natural: 
MUNERA . grams. _ 13 6 NA Mainly to Switzerland. 
orked: 
Gem kilograms. .. 2,553 204 6 , Denmar mark 18, 78; Netherlands 44; 
Industrial grams. - 129 2,656 zz 
Manufactured. |... kilograms. . 1,695 5,493 271 West Germany 2157 K 2,157; Republic of 
Moe 1,032; Switzerland 293. 
Pyrites weight 522 32 __ Morocco 30. 
Salt and brines _______________~_ 144,224 115,385 6 France 97,529; Netherlands 15,140; 
Upper Volta 1,502 
Sodium and possum compounds, n. e. s.: 
Caustic potash |... Fg 257 10,840 2,846 202g Pen 4,538; net Germany 
Caustic Soda "550,848 421,029 — 29,535 Netherlands 198,681; France 70,006; 
West Germany 46,155. 
Soda ass 131,799 54,393 — China 41,632; France 5,449; West Ger- 
many 3, 811. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 611,729 683,020 64 Netherlands 664,783; West Germany 
9,285; France 7,605. 
Worked________________ 21,078 19,708 Netherlands 8,257; West Germany 


See footnotes at end of table. 


5,241; France 3,423. 
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Table 2.—Belgium-Luxembourg: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 191 1 ; 
d : aad Fides Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Dolomite, chiefly refractory-grade 
thousand » 1,646 1,569 =e Netherlands, 688; West Germany 585; 
ce 278. 
Gravel and crushed rock do... 7,946 8,910 "m Netherlands 4,181; France 4,176; 
West Germany 551. 
Limestone excluding dimension 531,662 553,260 ze Netherlands 361. ,559; France 190,401. 
Quartz and quartzite 18,557 12,940 West Germany 7. 455; Netherlands 
Sand excluding metal-bearing Dre 
exc 
thousand tons. . 8,104 9,422 (1) . 1,008; France 994; Italy 
Sulfur: l 
Elemental: 
Other than colloidall 11,579 14,032 10 France 7, Sena ord Germany 3,466; 
er 
Colloidal .. .........--.- 42 148 m" Nether anda 83; Venezuela 26; 
France ; Italy 23. 
Sulfuric acid, ol um 190,805 197,065 (1) France 100, 9525 Netherlands 39,487; 
bunkers 19, 500. 
Talc, steatite, soapstone, pyrophyllite 21,186 28,331 west Germany 5,567; Sweden 3,621; 
France 3,448. 
Other: 
Crude: 
Vermiculite, p chlorite .. .. — 1.388 328 NA NA. 
Other 151,478 510,884 (! Netherlands 537,550; France 19,694; 
West Germany 9,277 
Slag, dross, and similar waste, not 
metal-bearing .. thousand tons- _ 2,181 2,413 PN 8 914; Pew her ans 891; West 
rmany 605. 
Oxides and hydroxides of barium, 
magnesium, strontium ~ ~- - — — - — - 153 617 350 West Germany 137; France 111. 
Buil materials of asphalt, asbestos 
and fiber cement, unfired no nonmetals 
1,784 1,020 3 Netherlands 573; France 199; West 
Germany 146. 
MINERAL MATER AND RELATED 
Asphalt and bitumen, natural 9,254 16,435 -— France 16,152; Netherlands 102; Italy 
Carbon black |. LLL LLL ccc c. 686 390 -. Netherlands 113; France 107; West 
Germany 54. 
Coal and briquets: 
Anthracite and bituminous.. .. _ _ _ _ 445,248 538,043 1,629 West Germany 324,487; France 
68,609; Netherlands 64 397. 
Briquets of anthracite and bituminous 58, 927 25,380 a France 21 ,666; West Germany 1,804; 
Switzerland 1,275. 
Lignite including briquetss 1 38 _. Netherlands 25, France 
Coke and semicoghkee 638,510 871,067 87,224 Romania 348 314; il 135 775: 
West Germany 150,257. 
Natural million cubic feet T 2,242 NE France 2,240. 
Manufactured. value, thousands a= $1 _. NA. 
Hydrogen, argon, rare gases 43,100 51,432 NA France 32,204; West Germany 14,170; 
Netherlands 484. 
Peat including briquets and litter 4,394 2,257 -- Netherlands 1,070; France 778; West 
Germany 280. 
Petroleum 
Crude 42-gallon barrels. _ 722 12 -- All to Netherlands. 
Refinery products: 
Gasoline thousand 42-gallon 
z 784,116 40,635 875 West Germany 11,791; United King- 
dom 7,154; Netherlands 5,847. 
Kerosine do- 711,533 12,299 151 1 German e ,047; bunkers 3,023; 
Tia 1. 
Distillate fuel oil -- do... 26,104 82,115 (4) Wes Germany 12,275; Netherlands 
5,854; Denmark 2.611. 
Residual fuel oi]. _ _ _ _ _ do- 29,804 37,642 (3) Sunken 8.480 Netherlands 7, 140; 
ance 
Lubricants ---.-.----- do- 72,616 2,599 1 Netherlands 803; West Germany 263; 
France 251. 
Liquefied petroleum gas 
AN 2,181 8,115 à Netherlands 1,455; West Germany 
600; Port rtugal 297. 


See footnotes at end of table. 


—— 
a — ⏑Ef“ä4—31 


THE MINERAL INDUSTRY OF BELGIUM-LUXEMBOURG 


129 


Table 2.—Belgium-Luxembourg: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 1979 1980 


United 
States 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum —Continued 
Refinery products —Continued 
Other —Continued 


Mineral Jelly ly and wax 
ousand oo 


Petroleum coe do- 14 12 ee 
Bitumen and other residues 
do 1,105 


Bituminous mixtures 
do 72 81 EET 


gen ps tar and other coal-, petroleum 


and gas derived crude chemicals 1318, 715 289,871 — 26,884 


Destinations, 1980 
Other (principal) 


France 12; Italy 4; Netherlands 4. 
France 11; West Germany l. 


Netherlands AE Sweden 289; West 
Germany 218 


Netherlands 29. F France 28; West Ger- 
many 10. 


West Germany 109,429; France 
97,250; Netherlands 32,511. 


"Revised. NA Not available. 
Leas than 1/2 unit. 
*May include other precious metals. 


Table 3.—Belgium-Luxembourg: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 " 
í oo Other (principal) 
METALS 
Aluminum 
Bauxite. - - ---------------- 40,902 35,936 (3) China 12, ARIS Australia 7,864; 
uyana 6,1 
Ash and residue containing aluminum 3,335 8,768 89 wos Germany 1, 916: Netherlands 
Oxides and hydroxides |... 23,869 21,519 895 bal ov Germany 14,784; France 2,454; 
Metal including alloys: TET 
Sérap a. uu 26,556 83,316 7,843 Netherlands 5,982; West Germany 
5,871; ce 5,760. 
Unwrought.. LL LLL. 252,770 252,500 7,676 Netherlands 117, 714; France 32,079; 
est 
Semimanufactures _________ 84,328 86,054 2,792 West Germany 21655 Netherlands 
19,219: France 18,917. 
Antimony: 
Ore ind concentrate 6,662 5,177 NA Bolivia 2,401; Turkey 644; Canada 
599; United Kingdom 317. 
Oxides and hydroxides . ~~ 240 193 NA Turkey 157. 
Metal including alloys, all form 335 32 Lc ce 24; China 8. 
Beryllium 
Oxides and and hydroxides 
value, thousands $1 $1 NA NA. 
Metal including alloys, all forms 
do... $36 $21 West Germany $18; France $3; Switz- 
erland . 
Cadmium metal including alloys, all 
467; ³·¹—ꝛAAA ͤ 1,166 1,028 NA Netherlands 211; Italy 169; China 
l 112; Finland 89. 
Chromite. 1,908 1,671 Netherlands ; Republic of South 
rom ite k Ee r 
Africa 89; 89; West German Germany 25. 
Oxides and hydroxidees 510 1,448 5 Te Germany 1,073; China 107; Italy 
Metal including alloys, all forma 543 275 NA United Ki 125; Japan 38; 
Cobalt oxides and hydroxides _ 54 43 EUN United Kingdom 16; ; France 12; West 
rman 
Conger » 
and concentrate 1,774 2,628 "ege Morocco 1,942; Australia 522; Cyprus 
Sulfate 1,233 1190 NA France 879; USSR. 268; Nether- 
Ash and residue containing copper 26,803 61,791 16, 808 Ern 12,501; France 12,466; Spain 


See footnotes at end of table. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 
Sources, 1980 


See footnotes at end of table. 


Commodit | 1979 1980 
TENE eos Other (principal) 
METALS —Continued 
Copper —Continued 
Oxides and hydroxides — 36 48 NA NA. 
including alloys: 
o ie t b n et 100,884 124,528 24,515 France 28,233; Nether lanos 27,861; 
United Kingdom 10 
Unwroughhgt 518,510 509,756 14,476 227710 411: Chile yy 106; Canada 
Semimanufacturess _ 49,046 48,770 582 West Tad 23,665; France 9,708; 
Italy 4,0 
Gold: 
Waste and sweepings 
value, thousands $1,224 $4,838 NA Netherlands $4,300. 
Metal including alloys, unwrought 
and partly wrought 
troy ounces. _ 781 1,856 891 Switzerland 528; United Kingdom 
108; West Germany 84. 
Iron and steel: 
Ore and concentrate 
thousand tons 26,144 22,182 -- France 6,840; Sweden 5,863; Brazil 
3,320; Liberia 1,269. 
Pyrites, roas ted. F188 669 106,519 a est Ge : 100,831; France 3,104; 
n 3,088. 
Metal: 
99%%ôöÜuuàꝛA teeta 1970, 474 859,318 15,419 Netherlands 296,043; West Germany 
296,017; France 167, 711. 
Pig iron including cast iron _ — — — 104,926 97,604 8 France 54,580; West Germany 28,567; 
Sponge iron, powder, hot 8,084 18,898 26 Venezuela 8,204; Netherlands 4,704; 
France 2,267. 
iegeleisen _____________ 178 892 NA United om 880. 
erroallys. LL. . T192,696 162,742 2,156 Norway 54,363; France 37,828; West 
Germany 28,521 
Steel, primary forms 
thousand tons. . 1,168 1,036 5 Netherlands 372; France 264; West 
Germany 187. 
Semimanufactures: 
- Bars, rods, angles, shapes, sec- 
tions 884,081 895,889 4,972 France 326,485; West German 
231,554; Netherlands 148,3 
Universals, plates, sheets T587,614 652,236 7,369 Netherlands 195,298; West Germany 
157,618; France 126,7 18. 
Hoop and strip ________— 7187, 534 117,904 91 France 60 ,120; West t Germany 47,691; 
Netherlands 3,04 
Rails and accessories 745,004 46,856 1 France 36,895; West Germany 8,948; 
United Kingdom 
Wile 2 . 161,997 61,667 96 West Germany 27 797 France 18, 906; 
Netherlands 12,468. 
Tubes, pipes, fitting 7223,011 262,760 1,478 West Germany 80,868; France 67,486, 
Netherlands 59,605. 
Castings and forgings, rough 768,120 66,709 2,560 France 21,951; West Germany 20,672; 
Netherlands 16,578. 
Ore and concentrate - -—_-------- 82,218 75,709 ae 1 — 16,482; Peru 13,706; Ireland 
Ash and rosidue containing lead. .. .. _ 70,557 52,520 21,285 France’ 1, eet United Kingdom 3,615; 
Oxides and hydroxides ________ — 1,809 1,160 22 France ce D e Germany 378; 
exico 18. 
Metal including alloys 
rr Lc nemen 12,632 11,944 398 Bs erede 6, 27 PN 1,512; 
est 
Unwrought. ------------- 57,800 54,286 9,150 Fras = 780; Australia 10,722; 
ni m 9,1 
Semimanufactures |... 3,438 6,136 (4) | West Germany 5,497; Netherlands 
. 5 380: France 186. 
esium metal including alloys: 
ae Uc 178 36 x Taanon 11; Nigeria 10; Netherlands 
Unwrought ---------------- 1,252 1,404 426 France 390; Netherlands 241; Canada 
Semimanufactures.. .-—-------—- 440 812 87 West Germany 105; France 47; Switz- 
erland 39. 
Ore and concentrate 482,140 299,848 548 lic of South Africa 122,097; 
ngo 63,467; Zaire 33,634. 
Oxides and hydroxid es 8,850 4,856 442 Mio 2,043; Ireland 1 ,268; Japan 


Platinum-group metals inclu 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Manganese —Continued 


Metal including alloys, all forms ds 


Molybdenum: 
Gre and concentrate 


Oxides and 
Metal inclu 


droxidees 
alloys, all forms 


Nickel: 


Ore and concentrate 
Ash and residue containing nickel _ _ 
Oxides and hydroxides ________~_ 


Matte and speis 


Metal including alloys: 
GF ˙ AAA ewe cd 


Niobium metal including allo . forms 
alloys, 


unwrought and partly wrought 
thousand troy ounces. . 


Selenium, elemental. . . ......- 
Silver: 


Ore and concentrate? 
value, thousands. _ 


Waste and sweepings? — _ _ _ do- 


Tin: 


Ore and concentrate 
Ash and residue containing tin 
Oxides and hydroxides 
Metal 5 alloys: 


Titanium: 


Ore and concentrate 
Oxides and hydroxides 


Metal including alloys, all forms .... 


Dur, asia 
and concentrate 


Ash and residue containing tungsten . 
Oxides and hydroxides 


Metal inclu alloys, all forms 
Uranium: 
Ore and concentrate 


value, thousands. _ 
Metal including alloys, all forms 


do- 
Vanadium: 
Ash and residue containing vanadium 
Oxides and hydroxidees 
Metal including alloys, all forms 
Zinc: 
Ore and concentrate 


Ash and residue containing zinc 


See footnotes at end of table. 


1979 


1.133 
3,481 


?, 


1980 United 
States 
1,178 65 
6,502 — 
15,922 3,074 
17 NA 
149 8 
(3) ba 
361 NA 
164 NA 
300 za 
519 17 
3,061 516 
1,797 119 
3 NA 
85,970 (!) 
36 NA 
$19,718 $4,820 
$201,132 $191,007 
8,151 XM 
869 NA 
15 NA 
182 —— 
2,988 5 
245 (1) 
78,108 NA 
8,051 1,699 
1,421 940 
3 cs 
31 NA 
9 NA 
224 1 
$128 8 
$21 $2 
7,001 NA 
1,535 NA 
1 NA 
429,909 1,822 
60,598 9,180 


Sources, 1980 
Other (principal) 


iex of South Africa 729; Nether- 
Spain 2912 Finland 1,846; Nether- 
lands 1,016. 


Canada 5, 2701 Chile 3,299; West Ger- 


United King ds: 11. 

Netherlands 100; West Germany 23; 
France 7. 

All from France. 

France 148; United om 69. 

. 63: A 40: France 

Netherlands 219; ARM 44; Re- 

public of South Africa 


. 191: West Germany 141: 
Republic of South cris 804; Nether- 
lands 31 


United — 49, 878: West Ger- 


Chile $10,988; Canada $2,644; United 
ingdom $1,108. 
Kingdom $8,823; Netherlands 


Zaire 2,380; Dr 682; Niger 54. 
Netherlands 812; I 20. 
France 7; Nether 5. 
wane 164; West Germany 8; 
Malaysia 1, 1,001; West Germany 411; 
Netherlands 128; West Germany 49; 
France 48. 
Canada 77,108; Netherlands 845. 
West Germany 3,050; France 1,213; 
United Kingdom 1,207. 
West Germany 74; Italy 29; United 
Kingdom 28. 


Austria 1; France 1. 
NA. 
Neth lands 157; West Ge 46 
er. ; West Germany 46; 
France 12. 


All from United Kingdom. 

France $19. 

Bic rods 4,044; duree v E 
raii of of South Africa 769; West 


Canada 137,718; Peru 64,181; Ireland 
54,986. 


West Germany 20,759; France 12,564; 
Netherlands 5,238. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
d Unite Other (principal) 
METALS —Continued 
Zinc —Continued 
Matte. 2 ee Steele 2,696 2,179 NA ba Germany 1,058; Netherlands 
Oxides and peroxi dees 7,216 6,465 NA France 2,118; Netherlands 2,067; 
United Kingdom 1,269. 
Metal 5 alloys: 
Edu i AAA Eo ue 6,648 6,618 19 Netherlands 2,772; France 1,802; 
West Germany 993. 
Blue powder 1,166 652 NA West Germany 356; Netherlands 220. 
Unwrou gt 51,484 45,576 10,856 Netherlands 15, 893; 5 6,689; 
West Germany 6,666 
Semimanufacturess - 20,730 21,833 NA France 19,985; West Germany 130. 
um: 
Ore and concentrate 2,228 2,431 NA Netherlands 1,028; Australia 801; 
| West German rmany $46. 
Metal including alloys, all forms 117 124 85 West Germany 9; United Kingdom 9. 
r: 
Ores and concentrates: 
Of columbium, tantalum, vana- 
diu 2,245 2, 458 Canada 1,761; West Germany 169. 
Of base metals... 718,839 88,459 NA Norway $7,937; Australia 177; 
Netherlands 163. 
Ash and residue containing nonfer- 
rous metals, nes ..--------- 709.319 20,483 . 3,569 France 10,257; Spain 348; Japan 179. 
Oxides, hydroxides, peroxides _ _ _ _ _ 1777 915 21 west Germany 634; France 21; 
Netherlands 10. 
Metalloids: 
Tellurium and arsenic — _ ~~ 115 100 14 Sweden 56; France 16; Netherlands 7. 
See en ek HOM NN 3,782 6,059 25 ane nce 4306; Netherlands 617; Nor- 
Alkali, alkaline-earth, rare-earths 124 160 NA ee: West SAM 28; 
ni 
Pyrophoric all o ys n 30 NA 
Base metals including alloys, all 
forms, n. e 115 (1) NA NA. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
J ĩͤ d M THEN 87,261 40,854 202 West Germany 40,069; France 172; 
Netherlands 133. 
Corundum, artificial 5,735 6,410 57 West Germany 2,444; France 2,294; 
Austria 960. 
Dust and powder of precious and semi- 
precious stones kilograms_ _ 2,262 2,083 1.165 Switzerland 746. 
RE and polishing wheels and 
m EE E E 8,441 8,470 96 West Germany 916; Austria 747; 
Netherlands 509. 
Asbestos, crulle 9 50,754 41,880 8.238 Canada 23,107; Republic of South Af- 
rica 8,238; U.S.S.R. 6 ,148. 
Barite and witherite - -- ---------- 8,082 8,407 — France 4. Germany 8,538; 
nx Netherlands 352 
Crude, natural borates 31,028 94,187 554 Turkey 47,593; Netherlands 41,214; 
West Germany 2,906. 
Oxides and acids 1,899 3,747 T3 France a Turkey 336; West Ger- 
many 78. 
Bromine ____~_..~.-- ~~ ---- 828 1,972 NA Israel 1,803. 
Cement. --------------------— 297,440 248,675 53 West Germany 162,382; Netherlands 
712,896; France 11 1,991. 
Ciel sooo coSed 109,712 124,705 EE Fran ce 89,847; ; Nethe rlands 84,573; 
est 
Ciaya and clay products 
de: 
Bentonit 24,558 88,519 7,888 Netherlands 11,531; Greece 7,807; 
Ue West Germany 6,109. 
Dinas eart gigi 356 364 NA NA 
Fuller's earth, chamotte _ — 120,458 111,226 8893 West Germany 16 829; France 18,828; 
Mozambique 1,984. 
,, o 2:222 290,084 259,510 NA United om 88,115; Netherlands 
70,721; West Germany 37,084. 
Andalusite, kyanite, sillimanite _ 2,013 8,078 1,268 Re ublic of South Africa 632; United 
om 
„ 5525 107,905 141.124 6,087 West Germany 90,723; Netherlands 


See footnotes at end of table. 


13,940; France 9,241. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
n ec Other (principal) 
NONMETALS —Continued 
Clays and clay products —Continued 
Products: 
Refractory including nonclay 
FICK 432 2 ⅛˙² wm 88 178,009 164,058 838 vere HA DAD 86, AT oe 83,833; 
Nonrefractory __.________~— 973,898 504,370 28 add fon Franc ,132; Wost Germany 
: ce 
Cryolite and chiolite _ 61 63 -. Denmark 49; West Germany 12. 
Diamond: 
m: 
Unworked .... thousand carats_ — 124,911 26,513 NA United Kingdom 17,634; Netherlands 
Worked___________ do... 2,225 2,098 91 India 603; U.S.S.R. 399; United King- 
dom 245. 
Industrial: 
Unworked .........- do... 11,308 9,881 1,699 United i 1,632; Ireland 1,542; 
Worked- -_-------- do— 1 7 NA United i 2; West Germany 1. 
Diatomite and other infusorial earth _ _ — 11,348 9,039 896 dvd 3 ; Spain 1,990; Denmark 
Feldspar, leucite, nepheline syenite.. .. _ — 67,186 60,807 — France 21,049; Norway 24,565; 
Netherlands 2,483. 
Fertilizer materials: 
Crude: 
Nitrogenous -_----------- 24,618 39,082 Ss cnis a do; Sweden 6,742; Nether- 
Phosphatic . thousand tona. — 2,155 2,326 358 Morocco 1,450; U. S. S. R. 89; Togo 
Potassi cc 147,441 84,260 — Wes Germany 18,942; France lt 15214 
Manufactured: 
Nitrogenous |. Lll. 520,280 628,164 181,081 West Germany 208,535; 7 Netherlands 
121,617; France 90,789 
Phosphate 181,458 124,648 71,912 Netherlands 21,362; France 6, 123; 
orocco 
Potassic. _ — — — thousand tona. - 71,051 1,184 West Germany 657; U.S.S.R. 232; 
East Germany 140 
Other including mixed 517,062 865,32 186,870 West redd pe 030; France 61,162; 
Ammoniak 2,707 2,301 2 Netherlands 1,851; West Germany 
918; Switzerland 20 
Fluorpasũrr!!!!!!k ~~~ 14,549 16,876 "P France. 5,299; China 5, ,085; Mexico 
Graphite, natural 1,842 5,832 (?) Sweden 5, landa 15 iby Germany 389; 
G d plaste 387,716 421,626 83 ST A est Germany 
ypsum and plasters ___________- i ; 
BU C dh 17848. 
lod ine 102 97 7 ted Kingdom 28; Japan 25; Chile 
rr 8 130,228 91,982 4 France 86,488; West Germany 4,801; 
Netherlands 679. 
Magnesite _____..__.__-_____- 24,204 22,907 101 aria 1, ria 2606. Kingdom 4,640; 
Mica: 
Crude including splittings and waste _ 1,808 5,006 4 India 3,141; Madagascar 680; United 
Kingdom 424. 
Worked including agglomerated split- 
TT! ĩͤ . MUR MN 56 78 -- Switzerland 84; Netherlands 21: 
United Kingdom 10. 
Pigments, mine 
Natural, crude |... 443 413 NA Republic of South Africa 297. 
Iron oxides, processed 8,030 1,216 76 West 8 5,489; France 885; 
Precious and semiprecious stones: 
Natural: 
hil eas iets grams. _ 201 63 NA West Germany 14. 
orked: 
Gem kilograms. _ 6,267 14,448 NA West Germany 675; France 877; India 
261; undetermined 12,849. 
Industrial do— 413 201 NA Republic of Korea 174. 
Manufactured rs 8,851 151 251 tzerland 69; undetermined 425. 
ites (gross weight ___________— 195,210 189,433 x Spain 18 182,788; Morocco 5,000; Portu- 
Salt and brines —— thousand tons_ _ 1,219 988 (4) Netherlands 651; West Germany 311; 
Sodium and potum compounds, n. e. s.: 
Caustic potash zg 2,671 1,150 3 


See footnotes at end of table. 


West Germany 457; United Kingdom 
230; Spain 169. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
4 garse Other (principal) 
NONMETALS —Continued 
Sodium and potassium compounds, n.e.s. 
—Continued 
Caustic sda 103,300 110,070 205 West Germany 56, 80 petheriands 
81,788; France 18 
Soda aks 48,847 140,853 1,734 France 63, 220; West G 9 44,962; 
Netherlands 12,652. 
Stone, sand and gravel: 
nsion stone: 
Crude and partly worked ...... 121,928 115,742 25 "Portugal 56, YT, dut Germany 17,015; 
ort 
Wor keel 103,565 117,702 37 Fran rance $0,928 T 325; ; Italy 80,041; Nether- 
an 
Dolomite, chiefly refractory- grade 46,593 51,454 _. West Germany 29,062; France 15,967; 
Netherlands 6 044. 
Gravel and crushed rock 
thousand tons. . 7,409 9,139 () Netherlands 4, 457: United Kingdom 
2,540; West German 1,106. 
Limestone excluding dimension T985,059 261,864 — United Kingdom 229,777; France 
21,945; Spain 5,695. 
Quartz and quartzite 149,918 111,753 612 est Germany (e France 15,930; 
| Norway 8,597. 
Sand excluding metal 
thousand tons 10,640 10,735 1 N ante 9,394; West 3 
United Kingdom 238 
ulfur: 
Elemental: | 
Other than colloidal ..... ... 549,346 481,737 238,151 Poland 71,068; Canada 47,189; West 
Germany 46, 693. 
Colloidll2xELLsLLsLLLsLsLsL 5,128 1,853 4 West Germany 661; Netherlands 355; 
France 231. 
Sulfuric acid, oleum -~ - --------- 342,488 446,096 _. West Germany 
143,141; Netherlands 110.516 
Tale, steatite, soapstone, pyrophyllite 36.915 52,908 17.149 Australia 19.012; France 7,555; Aus- 
Other: 
Vermiculite, perlite, chlorite .. . — 58,090 64,475 NA U. c .R. 30, y oe 23,301; West 
rmany 
Other thousand tons 1,347 1,046 (1) France eer; Spain 161; West Ger- 
| many 1 
Slag, dross, and similar waste, not 
metal-bearing -------- do... 1,195 1,115 -— France 910; West Germany 105; 
Netherlands 99. 
Oxides and h xides of magnesium, 
strontium, barium- — — — — - - - -- — 1,283 1,872 63 Netherlands 485; United Kingom 
480; West Germany 445. 
Building materials of asphalt, asbestos 
and cement, unfired non- 
metals_________._______ "967,625 970,714 477 Netherlands 591,820; West Germany 
228,260; France 102,399. 
MINERAL ATIS AND RELATED 
Asphalt and bitumen, natural |... 126,077 94,981 362 France 90,082; Netherlands 3,591; 
West Germany 489. 
Carbon black and gas carbon- n 85,994 38,637 946 West Germany 14,849; Netherlands 
9,761; France 9, 311. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 10,085 10,590 4,230 West Germany 2,238; Republic of 
TA Africa 2.092; Netherlands 
Lignite including briquets 71,093 179,608 cm West any 171,849; Netherlands 
Coke and semicoke.. thousand tons 8,706 3,614 211 West Germany 2,938; Netherlands 
250; Canada 80. 
Natural million cubic feet 441,816 413,440 NA Netherlands 338,549; Norway 69,864. 
Manufactured do... - 539 512 — . France5ll. 
Hydrogen, argon, rare gases _______-— 9,793 8,886 252 Bir rpm 5, oi Mi Germany 
Peat including briquets and litter |... 153,165 141,525 52 Netherlands 98,517; West Germany 
83,485; U.S.S. R. 9.084. 
Petroleum: 
Crude and pertly refined 
thousand 42-gallon berrels. . 230,656 219,850 -- Saudi Arabia 187,673; Iraq 13,551; 


See footnotes at end of table. 


Nigeria 10,902. 
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Table 3.—Belgium-Luxembourg: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Bir ce y eu 
asoline and petroleum spirits 
thousand 42-gallon barrels. . 17,528 
Keros ine do- 1754 
Distillate fuel ol do- 32,112 
Residual fuel oil _ _ _ _ _ _ do____ 30,698 
Lubricantsss do- 74,985 
ST fied petrol 
iquefi roleum gas 
1 E io. E Ut 4,886 
Mineral jelly and wax 
do... 151 
Petroleum coke do 1,453 
Bitumen and other residues 
do- 464 
Bituminous mixtures 
do— 149 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 129,591 


"Revised. NA Not available. 
Less than 1/2 unit. 
2May include other precious metals. 


COMMODITY REVIEW 


Metals.—/ron and Steel.—Crude steel 
production continued in 1981 at the same 
depressed level as that of 1980, about 12 
million tons. The financial picture worsen- 
ed, however, because of continued soaring 
costs. 

Early in 1981, the Belgian Government 
and the Commission of the EEC received a 
report prepared by Nippon Steel Corp. as 
part of another effort to find a way to make 
the decisions necessary to put the Belgian 
Steel industry back on its feet. Nippon Steel 
examined a proposal to merge Cockerill 
S.A., the large Liége producer, with the 
"triangle" of Hainant-Sambre S.A. and 
Forges de Thy-Marcinelle et Providence, 
S.A., all in the Charleroi area. The report 
stated that the combined 10-million-ton-per- 
year capacity (out of a total Belgian capaci- 
ty of 17 to 18 million tons) should be cut to 8 
million tons, of which 60% would be flat 
rolled products. No recommendations were 
made as to closures of individual plants. It 
was warned that the breaking point of the 
proposed Cockerill-Sambre would remain 


Sources, 1980 
0 : 
199 nite Other (principal) 
22,120 (3) Netherlands 8,808; U.S.S.R. 3,131; 
France 1,4 0. 
676 (1) Ital des Netherlands 188; United 
om 
20,712 1 Netherlands 13,547; U.S.S.R. 3,079; 
West 10 1 097. 
35, 163 (1) Netherlands; 10 16; U.S.S.R. 5,994; 
Saudi Arabia 4, 239. 
3,877 210 Netherlands 1 ,268; France 915; West 
Germany 541. 
4,597 NA Netherlands 2,434; West Germany 
549; United Kingdom 463. 
148 3 West Germany 75; France 35; Nether- 
lands 12. 
795 660 Netherlands 54; United Kingdom 47; 
West Germany 33. 
291 (1) France 157; Netherlands 105; West 
Germany 28 
190 7 Netherlands 84; France 67; West Ger- 
many 23. 
163,922 321 West Germany 59,806; Netherlands 


42,898; France 31,876. 


high without rapid improvement of operat- 
ing techniques, elevation of labor productiv- 
ity, and other measures to back up na- 
tionalization of production. The plants were 
found to be considerably less productive 
than Japanese plants in terms of yield, 
energy consumption, and manpower. 

Government funding of BF40 billion for 
the merger was tentatively authorized in 
April, in the form of BF15 billion for fresh 
capital and BF25 billion to convert debts 
owed to the state into capital. BF3 billion of 
this was made immediately available by the 
private banks to pay wages, but a further 
BF665 billion emergency credit was question- 
ed by the EEC, which demanded strict 
conditions of restructuring in coordination 
with the loan. In this, the EEC was support- 
ed by the independent Belgian Steel Associ- 
ation, Eisa. 

Cockerill-Sambre S.A. (CS), the new com- 
bined firm, was formed on June 26, and 
considerable stress was generated by its 
financial problems amid the reluctance of 
private banks to lend additional money 
without Government guarantees and by the 
political problem of growing Flemish (Dutch 
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speaking) reluctance to acquiesce in a mas- 
sive Government funding of the Walloon 
(French speaking) steel industry. The new 
firm was to have a capacity of 8.5 million 
tons annually and would be controlled 
about 8096 by the Belgian Government. 

Outlook for profitability of the new firm 
continued poor, and the new chairman of 
CS said he expected that state aid would be 
necessary even as far into the future as 1985 
and later. It was estimated in business 
circles that aid in the period 1981-85 would 
approach BF250 billion. 

In November, a general election led to the 
formation of a new national Government in 
which the influence of Flemish parties un- 
sympathetic to further aid to the Walloon 
industry was much stronger. The new pre- 
mier, Wilfrid Martens, pledged strict adher- 
ence to the EEC (actually the European 
Coal and Steel Community, a constituent 
body of the EEC) regulation of August 7, 
1981, on subsidies to steel industries. The 
EEC Commission in November vetoed fur- 
ther Belgian state aid by withholding ap- 
proval of BF8 billion of the Government aid 
package; the EEC could eventually bring 
Belgium before the European Court if its 
wishes are flouted. The EEC was under 
continuous pressure from other EEC mem- 
bers to take steps to reduce Belgian capacity 
because the bulk of this steel is exported; 
only 2596 can be consumed in Belgium. This 
action by the EEC put the Belgian Govern- 
ment in a difficult position because of budg- 
etary problems and the fact that the steel 
industry would not be able to meet its 
payroll. The Government would require 
EEC assistance, and thus approval, to help 
the industry. At yearend, the caretaker 
government had not yet arrived at a deci- 
sion. 

Lead and Zinc.—Metallurgie Hoboken- 
Overpelt S.A., the second largest Belgian 
zinc producer, commissioned a new furnace 
at Overpelt to produce secondary zinc from 
low-grade copper-zinc scrap, such as from 
junked automobiles. About 25,000 tons per 
year will be produced by a new technique 
developed by the Huron Valley Steel Corp. 
of the United States. Feed will consist 
mainly of the heavy nonferrous part of the 
nonmagnetic fraction proceeding from the 
automobile shredders. Density separation 
will also be used. Remelted zinc from this 
operation will be fed to the zinc distillation 
columns of the refinery. Total cost was 
expected to be BF80 million (about $2 mil- 
lion). 

Société de Prayon, S.A. (actually its sub- 


MINERALS YEARBOOK, 1981 


sidiary Société Industrielle de Prayon, S.A.), 
the smallest Belgian zinc producer, shut 
down its unprofitable electrolytic zinc plant 
at Ehein, near Liége, in May. It then at- 
tempted to sell its zinc division (capacity 
60,000 to 70,000 tons per year) to a number 
of companies, including Noranda Mines, 
Ltd., of Canada. Failing in these attempts, it 
decided to liquidate all assets of the zinc 
division. An iron oxide plant at Ehein, 
which produces a high-grade oxide product, 
remained in operation and would probably 
be improved with support from the regional 
development agency, Société Regionale 
d'Investissement de Wallonie. Also, Pray- 
on's chemical and fertilizer production facil- 
ities at nearby Engis were transferred to a 
newly formed company, Société Chimique 
Prayon, S.A. Prayon's metallurgical divi- 
sion at Trooz, where cadmium is produced, 
also was being offered for sale. 

Tin.— Metallurgie Hoboken-Overpelt, the 
only producer of primary tin in Belgium, 
ceased processing imported cassiterite ores 
because of the unreliability of supplies, 
caused by political problems in supplier 
countries. 

An extensive review of the Belgian non- 
metallic minerals industry was published.? 

Nonmetals.—Barite.—Production of bar- 
ite started up again recently, on a moderate 
scale, although the sole mine also operated 
from 1890 to 1928. NL Baroid Inc. of the 
United States purchased the mine, at Fleu- 
rus, near Namur, from Kali Chemie AG of 
the Federal Republic of Germany and 
Mines de Garrot S.A. of France. Current 
production, at a rate of about 100,000 tons 
annually, goes largely to North Sea drilling 
companies. About one-half of the produc- 
tion, which must be upgraded by flotation, 
is shipped to GBO Holland BV at IJmuiden, 
Netherlands, for grinding. Reserves are 
estimated at about 1 million tons. 

Limestone and Other Calcareous Miner- 
als.—Limestone quarrying is the major ex- 
tractive industry in Belgium. Output is 
largely from the Meuse Valley and around 
Tournai, and main uses are for aggregate 
and for iron and steel production. Of the 
approximately 30 million tons produced 
each year, about 6 million tons are export- 
ed, of which approximately 4 million go to 
France and 1.5 million to the Federal Re- 
public of Germany, according to statistics 
of the 1980 report of the Union des Pro- 
ducteurs Belges de Chaux, Calcaires, Dol- 
omies et Produits Connexes. The largest 
producer was of the Lhoist-Dumont Group 
including S.A. Etablissements Leon Lhoist; 
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S.A. Carrieres et Fours a Chaux Dumont- 
Wautier; and S.A. des Dolomies de Marche- 
les-Darnes. Another large producer is S.A. 
Carrieres et Fours a Chaux de la Meuse 
(Carmeuse), which also has three subsidiary 
companies. Both Lhoist-Dumont and Car- 
meuse have production capacities ranging 
from 5 to 10 million tons per year. 

Belgium has historically been an impor- 
tant marble producer. À variety similar to 
marble, currently produced in large quanti- 
ties, is known as petit granite (not a granite) 
or Belgian bluestone. About 80% of produc- 
tion is concentrated in the Neufvilles- 
Sognies-Ecaussines area, south of Brussels, 
where six companies operate quarries. À 
second producing area is around Sprimont 
and Pouleseur, south of Liége, where about 
a dozen producers are active. 

Quartz Sand.—Belgium is a major Euro- 
pean producer and exporter of several vari- 
eties of quartz sand, including exceptionally 
high-quality sand used in the production of 
crystal ware and silicon carbide. Belgium 
has a very important glass industry based 
on this resource. The largest producer is 
S.A. SCR Sibelco N.V., which has large 
operations in both the Mol and Maasmeche- 
len areas in the northeast near the Nether- 
lands border, with an annual production of 
about 3.5 million tons. The other major 
producer is De Niewe Zandgroeven van Mol 
N.V. (in French, Les Nouvelles Sablieres de 
Mol S.A.), which also produces high-quality 
sand (about 1.5 million tons) for the glass 
industry, at Mol and Maasmechelen. Like 
Sibelco, it exports the bulk of its production. 

Silex.—Belgium is a major, and the tradi- 
tional, producer of this chalcedonic silica, 
largely used for grinding blocks in mills. A 
typical analysis of gray-blue Belgium silex 
is SiO, 98.7%; Al,O, 0.38%; CaO, 0.4%; 
MgO, 0.1%; and others, 0.5%. The material 
is considered very high grade, and Belgium 
can compete with other producers (China, 
Spain, and Yugoslavia) in spite of a higher 
price. 

The major Belgian producer is Siminal 
S.A., with quarries at Eben-Emael, north of 
Liege. A second company, Carrieres de Tuf- 
feau, S.p.r.l. (Marnebel), also produces silex 
in the vicinity. In this area, silex is a by- 
product of the production of a local lime- 
stone (mergel) used in fertilizers. Additional 
silex production is by S. p. r. l. Freres Evrard 
near Eben-Emael, four or five smaller pro- 
ducers in Hainaut Province (Mons area), 
and one in Namur Province (Fraire, south 
of Charleroi). 

Sulfur.—A 36,000-ton-per-year sulfur re- 
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covery unit was installed in the petroleum 
refinery of Albatros Oil Processing GmbH 
in Antwerp. The refinery, controlled by 
Albatros GmbH of the Federal Republic of 
Germany, had a capacity of about 90,000 
barrels per day. 

Mineral Fuels.—Belgium imports 84% of 
its total energy supplies, of which one-half 
is petroleum. Belgian industry is of the 
heavy, energy-intensive type, and total pri- 
mary energy requirements per capita are 
among the highest in Europe. Domestic 
production of energy is largely from coal 
mines, which are being exhausted and are 
heavily subsidized, and from important nu- 
clear capacity. The latter will permit Bel- 
gium to decrease its dependence on import- 
ed energy to 77% by 1985. 

Total primary energy consumption in 
Belgium has nevertheless been declining for 
a decade and in 1980 reached the level of 
1973, or 46.7 million tons of oil equivalent 
(68.6 million tons of coal equivalent), owing 
primarily to economic slowdown in the steel 
and other energy-intensive industries. 
Higher prices and better efficiency in such 
industries as transportation have also play- 
ed a part. 

Successive Belgian Governments have 
attempted to implement policies outlined in 
a series of energy papers, appearing in 
April 1979, June 1979, and March 1980, 
which called for reducing dependence on oil 
to less than 50% of total energy demand by 
1985 and for reducing growth of energy 
consumption to 1.5% per year between 1980 
and 1990. In July 1981, the first significant 
conservation measures were taken, with 
announcement of a series of tax concessions 
for industry and domestic consumers to 
encourage investments in insulation and 
energy efficiency. 

Coal.—Over the past few years, demand 
for coal in Belgium has not been steady. 
Increased production of hydroelectricity 
and nuclear-generated electricity together 
with a negative growth of electricity con- 
sumption in 1980 have held down demand. 
Belgium will, in addition, have four new 
nuclear power installations onstream by 
1985, and this will further soften the de- 
mand for steam coal. Countering this to 
some extent was the effect of the economic 
recession during 1981, which slowed down 
increases in the price of imported coal. This, 
and what was felt to be an inevitable in- 
crease in the present low level of steel 
production, led to some optimism about 
sales of imported as well as high-cost domes- 
tic coal. Belgian buyers nevertheless com- 
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plained about low quality and transporta- 
tion bottlenecks in U.S. shipments to Bel- 
gium, while recognizing that these prob- 
lems were related to the great expansion of 
U.S. exports to Europe in recent years. 

À new coal terminal was being built in 
Ghent to handle expected larger imports, 
principally from South Africa, by the Rand 
London Corp. and Anglo International Min- 
ing Corp. It will be able to handle 1,000 tons 
per hour from ships up to 65,000 tons of 
capacity. 

Belgian coal seams are friable and wet, 
the country rock is not very competent, and 
the unconsolidated overburden is thick (400 
to 600 meters). Mining, under difficult con- 
ditions, is at depths of 700 to 1,040 meters. 
About 85% of the coal is extracted by an 
advancing method, using chocks (square 
wooden supports filled with waste), with 
powered supports at the coal face. Methane 
is extracted through boreholes at a rate of 
about 500 to 800 cubic meters per hour per 
face from about one-third to one-half of the 
faces; about 60% of this is used at the 
mines. Over 95% of Belgian coal is mined by 
N.V. Kempense Steenkolenmijnen in the 
northeastern Limbourg Province. 

Just after the end of 1981, the first igni- 
tion took place at the site of the under- 
Eroune coal gasification project near Thu- 

in. 

Petroleum.—The contract for the supply 
of Saudi Arabian crude to Belgium, which 
began in 1980 and was to extend through 
1982, came under study by the new Belgian 
Government installed near the end of the 
year. Saudi Arabian officials agreed public- 
ly to consider renegotiation of the price and 
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delivery terms, but this reportedly would 
involve heavy penalty clauses. 

Initially, the contract appeared to be a 
sound business decision that enabled pri- 
vate suppliers of crude oil to Belgium, 
including major oil companies, to fulfill 
requirements and avoid purchases on the 
spot market. As much as 60% of the crude 
acquired by Distrigaz, the Belgian Govern- 
ment’s semiofficial agency, was taken by 
the private companies. However, prices de- 
clined in 1981, and competitive sales prices 
set by the Ministry of Economic Affairs 
were only 89% to 95% of the cost to Dis- 
trigaz. It was projected late in 1981 that 
losses for Distrigaz were at least $16 per ton 
(over $2 per barrel). 

Several additional disadvantages to Bel- 
gium to be brought up in the renegotiations 
were as follows: The contract made Belgium 
even more heavily dependent on Saudi Ara- 
bia (61% in- 1981); the Belgian Government, 
with a heavy financial deficit and require- 
ments for assistance to other industries, 
such as coal and steel, could ill afford to 
subsidize its crude oil supply; and the Saudi 
Arabian contract prevented the Belgian 
Government from selling the contracted 
crude outside Belgium. 

Uranium.—The plant of Umipray, S. A., a 
subsidiary of Société de Prayon, Union Min- 
iere S.A., and Metallurgie Hoboken-Over- 
pelt, became operational during the first 
half of 1980, and work continued according 
to schedule during 1981. Operational“ as 
reported by the company meant that the 
uranium was recovered in some form from 
the raw material phosphate rock; yellow 
cake is scheduled to be produced by 1985. 


LUXEMBOURG 


Metals.—Jron Ore.—Domestic production 
of iron ore declined again in 1980, by 11%, 
to 560,000 tons, as the last reserves were 
slowly being mined out. Like the nearby 
French ores, Luxembourg ores were origi- 
nally both calcareous and siliceous, but 
since 1977 only siliceous ore has been 
mined; this minette ore in 1980 had an 
average iron content between 33% and 
34%, with 8.6% CaO, 17% SiO,, 0.7% P, 
0.1% S, and 0.3% Mn. In 1980, only 2 mines 
remained active compared with 29 in 1950. 
One of these was an open pit and one 
(Thillenberg) was underground. 

Iron and Steel.—Steel production by Acie- 
ries Reunies de  Burbach-Eich-Dudel- 
ange S.A. (Arbed) fell about 18%, to 3.8 


million tons in 1981, which was also a 
considerable decline from Arbed’s peak 
year, 1974, when Luxembourg steel produc- 
tion was 6.4 million tons. 

The Luxembourg Government early in 
the year approved Arbed’s 23.2 billion franc 
(Lux F) investment plan, to which the 
Government would contribute Lux F8.0 bil- 
lion initially, possibly rising to Lux F11 
billion. In return Arbed agreed to maintain 
the work force at 16,500 until 1984 and keep 
the Government informed about any new 
commitments. The main features of the 
proposed plan included a new 650,000-ton- 
per-year cold rolling mill at Dudelange and 
a 50,000-ton-per-month medium section mill 
at Esch-Belval. It was recognized, however, 
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that the investment program had to be 
approved by the EEC which might wish 
Arbed to coordinate with the nearby French 
mills of Sacilor and Sollac. 

In May, another tripartite agreement (Ar- 
bed, Government, labor unions) was reach- 
ed on holding down labor costs by deferral 
of increases and reducing indexation of 
certain classes of employees; the Govern- 
ment was also to finance a greater share of 
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the anticrisis division, which provides em- 
ployment for displaced workers, saving Ar- 
bed Lux F600 million. 


1Chief, Branch of Europe and U.S.S.R., Division of 


5 Data. 

values have been converted from 
Pans an franca (BP), to U.S. To are at the 1981 average 
exc rate of BF37 = US$ 


3Pettifer, L. The cen Mere of Belgium. Indust. 
Miner. (London), September 1981, pp. 21-45. 
*The Luxembourg franc has the same value as the 


Belgian franc. 


Table 4.—Luxembourg: Production of mineral commodities! 
(Thousand metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 19817 
Cement, hydraulic „ 291 311 318 325 300 
Gas, manufactured: Blast furnace (0.026 teracalo- 
rie per million cubic feet) .. million cubic feet *241,000 217,000 213,000 200,000 200,000 
Gypsum and anhydrite, crude. | . tona. _ 2,693 990 1.044 8 900 
Iron and steel: 
and concentrate 1.537 835 830 560 500 
rig iron (including blast furnace ferroalloys) _ _ 8,568 3,721 3,802 3,569 32,888 
teel: 
0 See eee 4,329 4,790 4,950 4,618 33,791 
Semimanufacture s 3,468 8,800 8,931 3,146 8,400 
Phosphates: Thomas slag, gross weiggnt 713 771 7 
Sand and gravel: 
Foundry sand „ tons 4,942 2,771 1,400 — bom 
Other Sand except glass sand |... 638 615 747 709 700 
Grável ua o o oen eee d 183 213 229 216 200 
Stone: 
Construction 
RON thousand cubic meters. _ 778 715 145 674 700 
Dimension: 
Rough cult do... 6 4 *14,600 *14,000 
Facing. thousand square meters 5 3 4 4 4 
ished .. cubic meter 6 72 90 282 200 
ne: 
Polished square meters . 5 4 4 *590 *600 
Rough eR ns . 1 1 (5) 297 300 
Paving stone thousand pieces 13 1 -— eee io 
Slate slabs s do- ___ 1,383 1,363 1,171 1,212 1,200 
Industrial: 
Dolomitee 407 271 294 385 300 
Lime stone tons NA 169,036 140,950 fu WE 
Quartz, quartzite, glass sand do- 9,940 550 79,600 21,000 20,000 


*Estimated. Preliminary. NA Not available. 
iTable includes data available through June 23, 1982. 


In addition to the commodities listed, refractory clays and manufactured phosphatic fertilizers other than Thomas 
sga are produced, but data are not published, and information is inadequate to make reliable estimates of output levels. 


Reported figure. 
4Unit changed to metric tons. 
5Less than 1/2 unit. 
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The Mineral Industry of 


Bolivia 


By Pablo Velasco! 


The downtrend in economic growth that 
began in 197" continued during 1981, owing 
to chronic political instability and social 
unrest, as well as adverse conditions in 
world mineral markets. 

The economy suffered from effects of 
recession, work stoppages, higher costs, and 
declining mineral production. The gross 
domestic product grew in real terms by only 
0.5% or less in 1981 to the equivalent of $7 
billion, calculated at current prices. The 
rate of inflation increased from 18% in 1978 
to 52% in 1981, one of the highest in recent 
years. 

The tin industry remained the corner- 
stone of the economy, although it has been 
in decline since 1977. Production of many 
other minerals has also been declining 
while operating costs have risen and world 
metal prices have been depressed. State- 
owned Corporación Minera de Bolivia (CO- 
MIBOL) continued as Bolivia's major miner- 
al producer and the most important genera- 
tor of foreign exchange. In 1981, COMIBOL 
continued in financial difficulties that 
were hampering its part in the implemen- 
tation of the national investment plan for 
1981-85. The plan provides for restructuring 
the mineral sector at an estimated cost of 
$637 million and argues for an increase in 
the role of the private sector in exploration 
and marketing. 

COMIBOL has been relying on outside 
financing to cover annual deficits in excess 
of $30 million for some years. In 1981, a 
former COMIBOL official declared that the 
nationalized mines were on the “edge of 
bankruptcy" with the exception of the 
Huanuni Mine as the only profitable mine 
among COMIBOL's 14 mining companies. 
Both COMIBOL and the private mining 
sector complained that the high charges of 


the state smelting firm, Empresa Nacional 
de Fundiciones (ENAF), lowered revenues 
of the mine producers. 

The private mining sector included rela- 
tively efficient, well-managed medium min- 
ers, some small miners, and mining cooper- 
atives. 

Besides tin, Bolivia was an important 
world producer of antimony and tungsten 
and a significant producer of silver, zinc, 
and lead. 

Bolivia has become an important produc- 
er and exporter of natural gas. In 1981, 
earnings from natural gas exports were 
next in importance after those from tin 
exports. 

In the past, Bolivia has been a net export- 
er of crude petroleum, but in 1981 it was 
necessary to import certain petroleum prod- 
ucts, especially fuel oil and diesel oil. The 
replacement of fuel oil and diesel oil by 
natural gas would represent a considerable 
saving for the country. To accomplish that 
goal, the Inter-American Development 
Bank (IDB) in 1981 approved a loan of $97 
million to help build a gas pipeline from the 
gasfields near Santa Cruz to the main 
industrial and mining centers of Cochabam- 
ba, Oruro, and La Paz. 

Yacimientos Petroliferos Fiscales Bolivi- 
anos (YPFB), the state oil company, propos- 
ed a new 5-year development program aim- 
ed at halting the decline in petroleum 
production. YPFB received formal propos- 
als from 5 foreign oil companies, out of 38 
invited, to pursue petroleum exploration 
under operational contracts governed by 
the 1977 General Hydrocarbons Law. The 
five companies are Perez Co. (Argentina), 
Anschutz Corp., BMF Chemical Corp., Occi- 
dental Boliviana Inc., and Tesoro Bolivia 
Petroleum Co. from the United States. The 
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two latter companies were already estab- 
lished in Bolivia with operational contracts. 
Both were producing natural gas and con- 
densate. 

Government Policies and Programs.— 
On December 8, 1981, the long-awaited In- 
vestment Law was approved. The law was 
intended to encourage investments and does 
not distinguish between national and for- 
eign investors, except that the foreign inves- 
tor is assured the right of repatriation of 
profits. The law applies to new investments 
as well as to reinvestment in agriculture, 
industry, construction, mining, and tour- 
ism. Basically, it provides for duty-free im- 
ports of materials and machinery not pro- 
duced in Bolivia and for various other tax 
benefits depending on the geographical zone 
and nature of the investment. The new law 
provides all the guarantees granted by the 
Bolivian Constitution and allows for the 
necessary contractual requirements speci- 
fied in investment insurance agreements 
made by foreign governments. 

Bolivia was trying to revive its mining 
sector, which was going through a very 
difficult period, with output and investment 
inhibited by political and economic prob- 
lems. Nevertheless, a promising new min- 
ing development plan was agreed upon in 
July at the country's first top-level meeting 
in Tarija of Government and private mining 
representatives. Problems discussed includ- 
ed the friction between tin-mining compa- 
nies and ENAF, the tax system, the mine 
leasing system, metals and minerals mar- 
keting sales, and the foreign investment 
policy. 

The July meeting resulted in several 
constructive measures. A major advance 
was the agreement to work toward reform- 
ing the taxation system. The first step is to 
rationalize and unify the accounting system 
used by the mines, but this was expected to 
take at least a year. Meanwhile, many 
mining companies must still be taxed on 
"assumed profits," based on the Govern- 
ment's assessment of their operating costs. 
It was also agreed that mining companies 
should have better access to potential min- 
ing areas restricted to the Government. 
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Suggestions were made regarding joint 
COMIBOL-private mining projects. This 
measure could help COMIBOL, which has 
no funds for new projects, and might also 
enable private mining concerns to gain 
access to ore reserves presently closed to 
them. It was also agreed that there would 
be freedom to negotiate with ENAF over its 
smelter charges. 

The Government also agreed that $637 
million would be invested in the mineral 
sector in 1981-85, with $130 million ear- 
marked for private miners. It appeared that 
Bolivia would have to raise this money 
abroad. The agreements were ratified and 
converted into the National Mining Policy 
contained in supreme Decree No. 18509 
approved by the President and Ministers on 
July 23, 1981. The state, through the Minis- 
try of Mines and Metallurgy, will provide 
Strict supervision of the state-owned compa- 
nies of this sector in the areas of production, 
research, technology, marketing, procure- 
ment, and financing. The National Mining 
Policy established a program of investment 
priorities covering the whole gamut of min- 
eral development from exploration to bene- 
ficiation. 

The 16 separate policies specified in De- 
cree No. 18509 cover (1) exploration, (2) 
mine development, (3) beneficiation, (4) ra- 
dioactive minerals, (5) nonmetallic miner- 
als, (6) metallurgy, (7) iron and steel, (8) 
taxation, (9) financing, (10) investment, (11) 
pricing, (12) marketing, (13) technical assist- 
ance and promotion, (14) basic and applied 
research, (15) legislation, and (16) social 
policy. 

The $637 million global investment plan 
for the 5-year period 1981-85 outlined in 
Decree No. 18509 allocates $130 million to 
the private mining sector. COMIBOL's in- 
vestment requirements during this period 
for exploration, mine development, and 
beneficiation facilities take up a large share 
of the global investment plan. The overall 
investment allocations were programed as 
follows: exploration, $127 million; mine de- 
velopment, $130 million; and beneficiation 
facilities, $380 million. 


PRODUCTION 


Production of virtually all metals contin- 
ued in a depressed phase that began in 
1979 with negative consequences for the 
national economy. The most important 
causative factors were: (1) the slow deple- 
tion of ore reserves, (2) lack of investment 


by the public and private mining sector in 
exploration and development of new ore 
deposits, and (3) lack of new mining and 
plant equipment. Management problems af- 
fected all of the nationalized mines. Labor 
unrest and strikes in the larger mines 
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reduced productivity, especially in the last 3 
years. 

As detailed in table 1, mineral production 
in the past 4 years was generally at a lower 
level than that of 1977, except for gold and 
silver, which responded to higher world 
prices. Production of antimony and tin con- 
tinued its upward trend reflecting better 
utilization of installed smelter capacity. 
Mine production of tin, which dropped 1.4% 
in 1980 compared with the 1979 output, 
increased 9.3% in 1981. COMIBOL was the 
most important tin producer in the country, 
accounting for 7096 of output in 1981. 

Silver ore production continued its up- 
ward trend since 1979, increasing 1596 in 
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1981. The major silver producer was COMI- 
BOL, contributing an average of 85% of the 
total in the 1979-81 period. 

Antimony production, following an in- 
crease of 19% in 1980, decreased 1.1% in 
1981. The medium- and small-miners groups 
were the only producers of this metal. 
Production of zinc in Bolivia, mostly from 
COMIBOL, decreased 6.4% in 1981. 

Production of oil has been falling steadily 
since 1978 when Bolivia ceased to export 
crude oil in order to supply rapidly increas- 
ing domestic consumption. Oil output re- 
ported in 1981 decreased 8% while natural 
gas output increased 4%. 


Table 1.—Bolivia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity” 1977 1978 1979 1980 1981 
METALS? 
Antimony: 
Mine DuC metal content 16,340 13,337 13,019 15,465 15,296 
Metal ee i se 1,431 2,391 2,500 5,099 5,116 
name. mine output, white arsenic equivalent NA irs SS ut 
ismu 
Mine output, metal content 651 307 10 11 11 
Metal nue lm x 586 292 ns 41 6 
Cadmium, mine output, metal content 150 93 90 178 165 
Copper, mine output, metal content . 3,191 2,853 1,797 1,884 2,637 
— mine output, metal content _ troy ounces_ _ 24,293 24,660 30,319 52,075 66,372 
ron ore: 
Gross weignt 6,800 55,450 25,000 5,600 6,504 
Metal onen e eee 4,328 35,313 15,900 3,570 4,118 
Mine including all 1 oe FC 18,937 18,039 15,359 17,747 16,757 
Metal including alloys ______________~- 75 489 588 
Manganese ore: 
Gross weight 8,586 1,237 10,500 4,500 8,000 
Metal content __________________-_~- 2,576 371 3,150 1,350 “3,600 
Silver, mine output, metal content 
EN thousand troy ounces. . 5,813 6,285 5,142 6,099 6,602 
Mine output, metal content 33,740 30,881 27,648 21,212 29,801 
Metal, asmelte——— „ 13,045 16.254 14,950 18,191 20,005 
Tungsten, mine output, metal content ,063 3,073 3,114 3,359 3,449 
Zinc, mine output, metal content 61,406 53,923 51 ,621 50,260 41,029 
NONMETALS 
e p 2,157 2, 889 2,228 8,694 2,130 
e ß c ede i m ates 302 271 
Cement, hydraulic... 266,876 254,254 251,000 318,200 317, 000 
Feldspar- related minerals: Soda lite 6 NA NA zs 3 
Gypsum, .... K aE 1, 000 1,000 €1,000 1,200 748 
Sal 2 a ⁵ ͤ 8 10, 000 10,000 10, 000 10, 000 10,000 
nl,, ee ee ades 6,276 14,229 15,000 11,244 10,202 
MENERAL ATER AND RELATED 
Gas, natural 
GIO. » million cubic feet 149,075 154,769 159,961 168,818 175,420 
Marketable |... do. _ _ 70,536 61,297 66,294 18,639 *81,700 
Natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels. _ 43 40 AD 768 768 
Liquefied petroleum gas --—_----—- do... 643 815 820 *850 NA 
Petroleum: 
G%%/öôé—Ü·ʒñ A do... 12,676 11,844 10,174 8,704 8,082 
nenny again 
ne eu e LEN do- 2,649 4.133 4.472 3, 684 3,830 
Jet f fuel. FFC voc. cc 485 605 541 713 104 
Keros ine do- 1,050 1,169 1,033 1,021 725 


See footnotes at end of table. 
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Table 1.—Bolivia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity” 1977 1978 1979 1980 1981” 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Distillate fuel oil 
thousand 42-gallon barrel 1,679 1,847 1,830 1,587 1,390 
Residual fuel olli do— 1.500 1,525 720 97 87 
Lubricants... do- 88 100 156 181 150 
Other: 
Liquefied petroleum gas do- 1.729 292 355 584 1,112 
Unspecified do... NA 36 71,771 1,898 1,860 
Refinery losses? |... |... do... 127 108 78 12 9 
Total_____________ do— 9,307 9,815 10,951 9,777 8,867 


*Estimated. Preliminary. "Revised. NA Not available. 

1Table includes data available through July 26, 1982. 

An addition to the commodities listed a variety of crude construction materials (clays, crushed and broken stone, 
5 nonsi and sand and gravel) are produced, but available information is inadequate to make reliable estimates 
of output levels. 

3Unless otherwise specified, data represent actual production by COMIBOL and small- and medium-scale mines. 

a onium contained in zinc concentrates produced by COMIBOL. (Cadmium is not recovered in elemental form in 
via. 

5COMIBOL output plus sales by placer mines. (Small- and medium-scale mines cannot legally export gold.) 

*Data represent exports and are regarded as being virtually equal to preduction. 

"Includes topped crude (presumably further processed outside of refineries reported in this table, or used without 
further processing) as follows, in thousand 42-gallon barrels: 1979—669 and 1980—451. 

5Refinery fuel not reported separately, if at all, in recorded data. 


Table 2.—Bolivia: COMIBOL’s total mineral output 
(Metric tons of metal content unless otherwise specified) 


Commodity 1971 1978 1979 1980 1981 percent 

(1980-81) 

ne, ß tte E 631 305 T2 11 9 -18 
Cadmium o ß eL LLLI EE 138 108 r 134 122 -9 
Copper c: Sp ccu A S 3,643 2,733 1,753 1,797 2,623 +46 
VVG troy ounces. - 492 ; NA NA 2 
ee en M NH ĩ⁵ð ⁵ĩ V ĩðââv S 14,366 12,646 9,501 510,152 9,598 -5 
Silver thousand troy ounces. - 5, 433 75,691 14,758 55,112 5,498 +8 
1/·ĩd· dR N S a 23,806 21,443 "18,994 "18,765 20,804 +10 
Tungsten (WQO3)_ - - - -- - -- - --------—-—--—-——--—— 1,056 r989 "1,217 1,664 1,424 -14 
jr TE ccr ADU 8 85,190 38,639 730,244 29,958 27,218 -9 


"Revised. NA Not available. 
!COMIBOL has not reported production of gold since 1978. 


Source: COMIBOL, 1978, 1979, 1980, and 1981 operations reports. 


Table 3.— Bolivia: Principal minerals produced by the medium miners group 
(Metric tons of metal content unless otherwise specified) 


Change, 

Commodity 1977 1978 1979 1980 1981 percent 

(1980-81) 

AA /n Luc ELLE 9,868 38,801 710,493 11.552 12,155 +5 
/ eee Sse ⁊ — 2,186 3,308 3,467 3,994 4,359 +9 
Silvet- -annia thousand troy ounces. . 378 550 740 664 787 +19 
WM oe eo ee a a LE 6,967 6,537 5,990 5,899 6,335 +7 
Tungsten (WO) 1.602 1,677 1,504 1,558 1. 765 +13 
r pd e ed he at 26,097 19,263 16,728 16,748 17,731 +6 


Source: Boletin Estadistico Minero, No. 96, December 1981, Ministerio de Mineria y Metalurgia. 
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TRADE 


The mining and metallurgical activity in 
Bolivia, considered as a whole, had an 
unfavorable performance in 1981, as far as 
the value of exports is concerned. This 
outcome was due mainly to a sharp decline 
in world prices for tin, Bolivia's most impor- 
tant export commodity. As shown in table 5, 
exports of metallic ores and metals amount- 
ed to $556 million in 1981, a decrease of 
13.3% compared with that of 1980. While 
the quantity of silver exports rose 15% in 
1981, the earnings decreased 39% because 
of falling prices. 

The value of COMIBOL s exports of con- 
centrates of tin, copper, lead, zinc, tungsten 
(WO), and silver declined 39% in 1981 
compared with that of 1980, as shown in 
table 5. 

The metallurgical industry and, in partic- 
ular, tin smelting has been the only major 
growth area of the Bolivian mineral export 
sector in recent years. The country now has 


the capacity to refine all of the tin that is 
produced in the mines as concentrate. Dur- 
ing 1981, ENAF exports of tin, antimony, 
and special alloys of tin, lead, antimony, 
copper, bismuth, and arsenic increased al- 
most 8% compared with that of 1980. 

The value of exports of natural gas to 
Argentina increased 48% to $326.2 million 
in 1981. Natural gas exports ranked second 
in importance in Bolivia's export economy 
after tin metal and concentrate exports. 
Exports of refinery products of petroleum 
declined to $2.1 million in 1981. 

According to YPFB, Bolivia expects to 
export 400 million cubic feet of gas per day 
to Brazil over a period of 20 years; it is 
already exporting more than 220 million 
cubic feet per day to Argentina. Before 
committing itself to selling gas to Brazil, 
however, Bolivia must verify reserves of at 
least 3 trillion cubic feet in addition to the 
reserves it needs for current markets. 


Table 4.—Bolivia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1980 1981 Destinations, 1981 
METALS 
Antimony: 
Ore and concentrate ______________________-_-____ 12,622 11,713 
Metal including alloys, allforms. .. - - - -- - -----------—- 1 ; 
Bismuth: 
Ore and concentrate NA 2 
Metal including alloys, all form NA NA 
Copper ore and concentrate _ ______________~_____--_____ 1,676 2,545 
Iron ore and concentrate ae 4,113 
Lead ore and concentrate _—-----------------------——- 15,936 15,613 
— Mid ore and concentrate thousand troy ounces. _ 5,684 6,54 
n: 
Ore and concentrate ____________________~--___--__ NA 5,525 NA 
Metal including alloys, all form „„ 721 18,725 
Tungsten ore and 5 c LLL qM C DEC ee 3,435 8,091 
Zinc ore and con centrale 46,237 44,681 
Other metals including à alloys, all form 78 72¹ 
NONMETALS 
JJnüüõöõĩ¹ͤiÜð᷑¹b Pee et a a ek et 8,649 2,130 
Gros and plaster -sann nnna i i 1,200 748 
ne: 
CCC ———— ————P'«J ————— 302 271 
ß tee M EE E 315 2 
Sulfur, elementlllllèè“““nnL 11,243 10,202 


NA Not available. 


Source: Boletin Estadistico Minero, No. 96, December 1981, Ministerio de Mineria y Metalurgia, p. 10. 


Table 5.—Bolivia: Value of mineral exports, by mining group 


(Million dollars, c.i.f. value, unless otherwise specified) 


Mining group 


COMIBOL ______________________________e 
Medium miners 7 Kkyĩ é 
CR iC o uen teda te el 


Percent of Change, 

1980 1981 rcent 

total (1981) (1980-81) 
LE 234.8 142.8 26 -39.2 
PR 64.8 68.7 12 +6.0 
E 64.8 50.5 9 -22.1 
mun 11.0 1.2 1 -34.6 
DM 265.7 286.8 52 4-7.9 
E 641.1 556.0 100 -13.3 
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Table 6.— Bolivia: Leading mineral and mineral fuel exports 
(Million dollars, c.i.f. value, unless otherwise specified) 


Commodity 1971 
Minerals 

Tin s ne ue uL LE M 7328.8 
%” e hr ru ive eee 30.8 
Tungsten (WO _________________ 45.1 
Zu i e T EER 44.7 
Antimony 7// 18.0 
, 25.3 
M/ ͥ ⁰¼A a acu 1492.7 

Mineral fuels: 
Natural gas „4„„ 66.8 
Petroleum ________________-___~- 167.5 
Total ccce . ee 134.3 
Other exportitsss „ 193.1 
Grand total 7720.1 

preliminary. Revised. 


Percent 
Change, 
1978 1979 1980 1981» Ofgrand percent 
(4881) (98081 
878.7 1395.7 378.1 343.1 35.1 -9.3 
338 58.3 1117.3 71.7 13 -39.0 
39.5 7952 47.4 429 44 -9.5 
314 427 367 404 4.1 +10.1 
166 296 26.4 343 3.5 +30.0 
200 226 342 23.5 24 -313 
515.0 1584.1 640.1 555.9 56.9 -13.2 
78.5 1104.9 72209 3262 33.4 +47.7 
42.3  '442 226 21 2 -90.7 
120.8 1149.1 "243.5 328.3 33.6 +34.8 
86.6 1181 "1497 931 9.5 -37.8 
1224 "851.3 "1,033.3 977.3 100.0 -5.4 


Source: Banco Central de Bolivia; Ministry of Mines; YPFB, 1982. 


Table 7.—Bolivia: Exports of mining and metallurgical products, by market group 


Market group 


European Economic Communit:: 


Trade Association 


Latin American Integration Association 


European Free 
[vv for Mutual Economic Assist and 


i d en ett le ae ce eS 


1981 Percent 

(million dollars) of value 

EA pce eee ORA 249.9 45 
EE 190.2 34 
PREP OST BeOS NON NL 42.1 8 
PE E RETO 8 31.6 6 
MEET NP ͤ K 17.5 3 
JJJJJSddddꝙ 8 14.2 2 
j ͤ ͤ K eC 9.3 2 
J y E aar 1.2 Sr 
JJ eA 556.0 100 


COMMODITY REVIEW 


METALS 


Antimony.—Bolivia was one of the 
world's leading producers of antimony ore 
and metal. In 1981, the Bolivian producers 
formed a new organization known as Com- 
ité Boliviano de Productores de Antimonio 
(CBPA). This was set up with the aim of 
including all of the world's producers. 
CBPA called a meeting on September 22-25 
to which it invited producers from Austria, 
Canada, China, Italy, Mexico, Morocco, 
Peru, the Republic of South Africa, Spain, 
Thailand, Turkey, and the United States. 

The aim of the meeting was to discuss 
common problems of world antimony pro- 
ducers and to initiate cooperative measures 
that would encourage the development and 
progress of the antimony industry, establish 
an International Council of Antimony, fi- 
nance promotion and technical develop- 
ments in new applications of all forms of 


antimony, organize a statistical and eco- 
nomic secretariat, define trading policies, 
and protect and establish world antimony 
prices. 

From the total production of 1981, 78% 
corresponded to the medium-sized mining 
sector and 22% corresponded to the small- 
sized mining sector. Empresa Minera Unifi- 
cada S.A. mined two-thirds of the antimony 
produced by the medium mining sector or 
one-half of the national total. Metallic anti- 
mony production in 1981 from ENAF’s Vin- 
to antimony smelter reached almost 100% 
of full capacity at 5,116 tons of antimony 
and 628 tons of antimony trioxide. In 1981, 
Bolivia’s antimony exports increased by 
41% in volume and 30% in value. 

Gold.—Gold production in Bolivia showed 
a 26% increase in 1981 compared with that 
of 1980; 76% of the total corresponds to the 
small-miners group made up of gold cooper- 
atives with operations in the rivers of 
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Tipuani, Guanay, and Cangalli. The balance 
was accounted for by South American Plac- 
ers Inc. (SAPD. In 1977, a local firm, Cía. 
Minera del Sur S.A., bought 100% of SAPI 
shares. There are indications that gold may 
exist in the north of La Paz, El Beni, and 
Pando Departments and in the Provinces of 
Ayopaya and Chapare in Cochabamba De- 
partment. These potential sites are in 
undeveloped areas with little or no infra- 
Structure. Bolivia has not exported gold 
since 1974. By law, the Banco Minero de 
Bolivia (BAMIN) purchases all gold pro- 
duced in the country by cooperatives and 
small mines and in turn sells it to author- 
ized jewelers and to the Bolivian Central 
Bank, which is the only institution that can 
directly export gold. 

Bolivia's first gold symposium, held in La 
Paz in early 1981, strongly recommended 
special legislation that would have the ef- 
fect of attracting domestic and foreign capi- 
tal to develop the country's gold resources. 
The symposium also recommended a min- 
ing investment law that would financially 
reinforce the gold prospecting and mining 
activities to be carried out by the Bolivian 
Geological Service and provide funds for 
mining and exploration by COMIBOL. 

The Government established a commis- 
sion to study gold legislation to promote the 
auriferous industry in the country, al- 
though incentives existed for the explora- 
tion of gold. There was no tax on the pro- 
duction of gold by small-scale operators and 
cooperatives. Large-scale operators such as 
SAPI were subject to production taxes. No 
large-sized operation, highly mechanized, 
can be expected to develop a gold project 
that is too risky unless a definite, stable, 
and uniform taxation law for gold is prom- 
ulgated by the Government. 

Gold cooperatives in the Yungas area 
near La Paz were in the process of modern- 
ization. Access roads have been built, and 
the World Bank (International Bank for 
Reconstruction and Development) has pro- 
vided credit to BAMIN to buy tractors and 
scrapers. Most of the gold was produced by 
hand panning and from dangerous shallow 
shafts and drifts driven into old alluvium. 
The Tipuani cooperatives comprised about 
6,000 miners. Their working methods were 
considered to be inefficient, and over two- 
thirds of the gold potential of the river, 
which could be recovered by modern meth- 
ods and systematic use of geological sur- 
veys, is lost. 

Iron Ore.—Empresa Siderürgica Bolivia- 
na S.A. (SIDERSA) continued exporting 
iron ore from the alluvial deposits of Mutün 
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to the San Nicolas smelter in the Rosario 
Province of Argentina. In 1981 the limited 
exports of iron ore amounted to 4,113 tons, 
15% higher than that of 1980. The export of 
this ore was made through Brazilian territo- 
ry by train to Rio Paraná and then by barge 
to Argentina. No significant new develop- 
ments in iron mining were reported in 1981. 

Iron and Steel.—Five firms were prequal- 
ified by SIDERSA and the National Insti- 
tute for Pre-Investment to update the feasi- 
bility study on the iron and steel complex at 
Santa Cruz performed by A. G. McKee of 
Cleveland, Ohio, in 1977. The proposed $60 
million, 100,000-ton-per-year rolling mill 
was to be reviewed as part of the overall 
study of the firms prequalified. Two were 
U.S. firms: Morrison Knudsen and United 
States Steel Corp. The three Brazilian firms 
were Internacionál de Ingenieros; Hidro- 
service, in conjunction with the Bolivian 
firm Consultores Nacionales; and Cía. Bra- 
sileira de Proyectos Industriaís (COBRAPI). 

In September 1981, SIDERSA announced 
that COBRAPI, the Brazilian firm, was 
selected to conduct the updating and com- 
plementing of the existing feasibility study. 
The complementary studies required will 
address the following topics: (1) internal and 
foreign markets, (2) transportation systems, 
(3) ore pelletization, (4) selection of plant 
sites, (5) urban development; (6) economic 
and financial study of the entire project, (7) 
socioeconomic study, and (8) personnel re- 
quirements. The updating and complemen- 
tary study was estimated to cost $700,000 
for completion in 6 months. IDB was ex- 
pected to finance this new study. 

Lead.—Lead production decreased 6% in 
1981. The largest producer of lead was 
COMIBOL with 57% of the total, followed 
by the medium miners with 26% and small 
miners with the remainder. The Boli- 
var Mine, which is a zinc-lead-tin mine of 
COMIBOL, has been under extensive explo- 
ration drilling since it was reclaimed from 
the private sector. This program has helped 
to make Bolivar Mine one of the most suc- 
cessful ventures that COMIBOL has under- 
taken in recent years. The Bolivar Mine 
was expected to supply lead concentrate to 
the new smelter being built at Karachipam- 
pa near Potosí. 

The concern of COMIBOL-ENAF officials 
in 1981 was whether there are sufficient ore 
reserves in the vicinity of the smelter to 
allow it to operate at 80% of capacity or 
better. The Maria Luisa and Chiroma de- 
posits were inadequate, and COMIBOL was 
concerned whether the Bolivar Mine has 
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sufficient ore reserves to meet the smelter's 
requirements. 

According to an official order by the 
Ministry of Mines and Metallurgy, Bolivia 
was to suspend exports of lead and silver 
concentrates beginning in January 1983 to 
ensure adequate supplies for the Karachi- 
pampa smelter, which is expected to be in 
full operation by the end of 1983. From the 
beginning of 1983, Bolivia's entire produc- 
tion of lead and silver concentrate will be 
sold to Karachipampa, and any export li- 
censes for those materials will require ap- 
proval by the company operating the Kara- 
chipampa smelter, Sociedad del Complejo 
Metalúrgico de Karachipampa. 

The Ministry of Mines and Metallurgy 
stated that by November 1982 the terms for 
purchases of concentrates including treat- 
ment charges and deductions would be 
established. Miners will be guaranteed that 
total treatment charges will be set on a 
competitive basis, in accord with the Gov- 
ernment’s policy on metallic minerals. 

The $164 million Karachipampa smelter 
was being constructed as a joint venture of 
COMIBOL-ENAF by Sidech S.A. of Belgium 
and Klóckner Industrie Anlagen GmbH of 
the Federal Republic of Germany. The 
smelter was designed to produce annually 
about 24,000 tons of lead, 200 tons of silver, 
800 tons of tin, 2,000 tons of antimony, 3,300 
tons of zinc, and some copper and bismuth 
from a feed of about 50,000 tons of concen- 
trates. The scheduled completion date was 
the end of 1982 with the smelter ready for 
operation in 1983. 

Silver.—Production of silver ore increas- 
ed 8% in 1981. COMIBOL was the major 
producer of silver during the 1979-81 period 
with an average of 85% of the national 
total; the medium miners group contributed 
12% of the total, and the small miners 
group contributed 3%. 

The value of silver ore exports decreased 
to $72 million, the second highest among 
the metallic minerals and third after tin 
and natural gas among all mineral exports. 

Tin.—The tin industry continued as the 
cornerstone of the Bolivian economy, al- 
though its output has been in decline since 
1977. Bolivia’s overall position as tin pro- 
ducer in the world in 1981 continued in 
fourth place after Malaysia, Indonesia, and 
Thailand. 

Output of tin, of which about 70% was 
accounted for by the state-owned mining 
corporation, COMIBOL, increased 9.3% in 
1981 compared with that of 1980. The in- 
crease in production was significant, in 
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spite of labor conflict in the tin mines 
during the year. 

The second most important producer of 
tin was the group of medium-sized miners 
with a contribution of about 21% of the 
total. Its output increased almost 8% in 
1981. The small-sized miners were the only 
group that did not increase production in 
1981 and experienced a decline of 5%. 

In January, the London Metal Exchange 
opened with a price of $6.50 per pound of 
fine tin but this fell to $5.70 per pound in 
the middle of the year. During the second 
half of the year the price trend reversed, 
climbing to $7.20 per pound. Tin production 
provided most of the income of COMIBOL, 
which benefited from the higher prices 
during the second half of 1981. During the 
first half of the year, however, COMIBOL 
was reported to be losing $1.04 per pound of 
tin sold, that is the difference between the 
average cost of production, $7.10 per pound, 
and the average sale price of $6.06 per 
pound. 

Empresa Minera Huanuni continued as 
the most important tin producer of the 12 
subsidiary companies of COMIBOL and was 
the only company that earned a profit when 
the tin price was not unusually high. Its 
mining costs are one-half of COMIBOL's 
average costs. The grade of tin mined was 
still relatively high, 1.0% to 1.1% tin con- 
tent compared with the other mines of 
COMIBOL. The ore was easier to concen- 
trate, and the level of recovery was higher 
than the other COMIBOL mines. 

During recent years, Huanuni has inten- 
sified exploration and development by tak- 
ing advantage of greater budget allocations 
from COMIBOL. As a result of the drilling 
programed, the company has discovered a 
continuation at greater depth of several 
veins worked in upper levels of the mine. 
Huanuni's production of tin has increased 
100% in recent years. The company was 
planning to improve the haulage and drain- 
age facilities in the mine, to expand the mill 
capacity, and to add a preconcentration 
plant to feed 3% tin concentrates to a 
proposed volatilization plant at Machaca- 
marca, several kilometers west of the mine 
site. 

Empresa Minera Catavi, located at Llal- 
lagua, Siglo XX, Department of Potosí, 40 
kilometers southeast of the Huanuni Mine, 
formerly owned by Patiño Mines and E. C. I. 
and called capitol of the tin industry of 
Bolivia, continued to experience serious fi- 
nancial problems. The ore grade in its 
mines was below 0.4% tin content and 
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declining. Output fell in 1981, and financial 
losses accumulated. In 1981, losses were 
reported reaching almost $2 million per 
month. 

Japan's agency of international coopera- 
tion in 1981 made an assessment of the 
Catavi Mines in connection with a request 
for financial aid to purchase new equipment 
and machinery. New areas for block cave 
mining were outlined, and conventional 
underground exploitation was being extend- 
ed to lower levels. Open pit mining has been 
put aside owing to the low average grade of 
0.19% tin content. 

Empresa Minera Unificada del Cerro de 
Potosí, another of the famous mines of 
COMIBOL, also had serious operating prob- 
lems. The Cerro Rico tin and silver ore 
deposit, discovered in 1545, has been mined 
first for silver and afterwards for tin. Cur- 
rently, the upper ore body is exploited by 
some 300 small miners and cooperatives 
operating approximately 575 small mines. 
The lower part of the Cerro Rico is exploited 
by COMIBOL. It operated five sectors: Pai- 
laviri, Ingenio Velarde, Colavi, Conutillas, 
and La Palca. At La Palca, 20 kilometers 
from Potosí, construction continued on a 
Soviet-designed tin volatilization plant. 

Empresa Minera Quechisla, the most 
southern mining company of COMIBOL, 
located 632 kilometers south of La Paz, is 
formed by a large group of small mines that 
produce a large variety of different miner- 
als including tin. This group is centered 
around Telamayu where COMIBOL's bis- 
muth smelter-refinery is located, which in 
1981 was shut down. 

ENAF, which was set up in the early 
1970's, operated three smelters: a high- 
grade tin smelter with a capacity of about 
21,000 tons per year that is 10 years old, a 
new low-grade tin smelter undergoing trials 
in 1981, and the antimony smelter built in 
1975. The three smelters are located at 
Vinto, kilometers from Oruro. 

The high-grade smelter treated over two- 
thirds of the tin concentrate produced in 
1981. According to Government require- 
ments, COMIBOL and the private mining 
sector are obligated to supply ENAF with 
tin concentrate and export only that which 
cannot be treated by ENAF. ENAF's smelt- 
ing charge for high-grade, 43% tin concen- 
trate was $630 per ton of contained tin, 
almost $200 higher than the Texas City 
smelter in the United States. Low-grade, 
25% tin concentrate was $660 per ton, $200 
higher than that of Capper Pass smelter in 
the United Kingdom. Adding other costs for 
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marketing, ENAF's charges totaled $850 
per ton. 

The La Palca volatilization plant, owned 
by COMIBOL and designed and built by 
Machino Export of the Soviet Union at a 
cost of over $70 million, has a capacity of 
400 tons per day of concentrate with 3% to 
6% tin content. The plant was undergoing 
trials and was expected soon to supply tin 
dust feed to the new low-grade refinery at 
Vinto. This 10,000-ton-per-year plant, which 
came onstream in April 1980, still experi- 
enced startup problems but nevertheless 
produced some tin during 1981 to augment 
COMIBOL'5s refined tin output. COMIBOL 
was engaged in repairing the low-grade 
refinery after its electric furnace broke 
down in February. 

The La Palca plant was expected to be 
running at full capacity from April 1982. 
Serious local environmental pollution prob- 
lems have occurred since the plant was 
fired up in mid-December 1981. In addition 
to pollution problems, pipes used in the 
arsenic exhaust stage were of small, fragile 
Size that are not recommended by the Sovi- 
ets. Soviet technicians had also recommend- 
ed an exhaust stack 200 meters high, but 
the Bolivians reduced the height to 120 
meters. 

Tungsten.—Despite the worldwide eco- 
nomic recession, tungsten demand remain- 
ed strong until the latter part of 1981. 
Bolivia maintained its position as the lead- 
ing producer in Latin America. Output in 
1981 increased by 396 compared with that of 
1980. Of the total output, 51% corresponded 
to the medium miners, 41% to COMIBOL, 
and 396 to the small miners. 

The International Mining Co. from its 
mines at Chojlla and Enramada produced 
almost all, 8596, of the tungsten credited to 
the medium miners group and has played a 
leading role in recent meetings of the Inter- 
national Association of Tungsten Produc- 
ers. Exports of tungsten concentrate (WO) 
decreased 10% in volume and declined 9.396 
in value in 1981 compared with 1980 ex- 
ports. The medium miners group exported 
47% of the total volume, followed by COMI- 
BOL with 39% and the remainder by the 
small miners group and others. 

Zinc.—Production of zinc in Bolivia in 
1981 declined 6.4% compared with that of 
1980. The decline in production was due to 
slow depletion of ore reserves in the pro- 
ducing mines, the lack of private and public 
investment in exploration, lack of equip- 
ment replacement in the mines and process- 
ing plants, and labor unrest. COMIBOL 
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continued as the largest zinc producer in 
the country with 58% of the total, followed 
by the medium miners group with 36% and 
the small miners group with 6%. The Kara- 
chipampa zinc smelter, under construction 
by Klóckner Industrie under the joint ven- 
ture of COMIBOL-ENAF, was expected to 
be ready for operation in 1983. 


NONMETALS 


Cement.—There were three cement com- 
panies operating in Bolivia: (1) Cía. Bolivia- 
na de Cementos S.A.M., located in Irpa-Irpa, 
Department of Cochabamba, with a produc- 
tion capacity of 100,000 tons per year; (2) 
Fabrica Nacional de Cementos S.A., located 
at Cal Orko, Department of Sucre, with a 
production capacity of 300,000 tons per 
year; and (3) Sociedad Boliviana de Cemen- 
tos S.A., located in Viacha, Department of 
La Paz, with a capacity of 225,000 tons per 
year. The total cement capacity for the 
country amounted to 625,000 tons per year. 
A fourth cement plant with an initial capac- 
ity of 150,000 tons per year was under 
construction at Yacuces, Department of 
Santa Cruz. Production from this plant will 
help meet the growing demand for cement 
on the domestic market. Under the terms of 
an economic cooperation agreement signed 
with Brazil in 1974, a certain percentage of 
production is expected to be exported to 
that country during the early years of 
operation. The $101 million project was 
under the direction of the Santa Cruz Pub- 
lic Works Committee, and IDB was envisag- 
ed as a possible lending source. 

Salt.—A technical work published in La 
Paz in Spanish provides a good description 
of the salt deposits in Bolivia's Altiplano 
with a special focus on the Salar de Uyuni.’ 

The Salar de Uyuni is considered to be 
the largest salt crust in the world (10,000 
square kilometers) It originated in the 
Tauca dried lake and is located in the 
central depression of the Bolivian Alti- 
plano. The thickness of the crust is about 12 
to 13 meters. Reserve estimates indicate 
that this salt deposit contains 5 million tons 
of lithium (an amount similar to the total 
known world reserves to date), 3 million 
tons of boron, and 100 million tons of 
potassium. 

Twenty smaller salt deposits were also 
covered in the cited work such as (1) so- 
dium carbonate deposits (Collpa Laguna, 
Hedionda Sur, Cachi Laguna, and Khara 
Laguna) with about 100,000 to 150,000 tons 
of Na, CO.; (2) sodium sulfate deposits (Ca- 
napa, Laguna Colorada) with about 100,000 
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recoverable tons of Na, SO,; and (3) borate 
deposits-ulexite (Rio Grande, north of 
Uyuni salt deposits, Challviri, Capina, Pas- 
tos Grandes, and Laguani). Rio Grande is 
the largest with 1,600,000 tons of boron; the 
other deposits contain about 3 million tons 
of boron. Lithium reserves, often associated 
with the boron, are chiefly located in the 
Rio Grande deposit as well as the other 
small salt deposits. 

Sulfur.—Nonmetallics have been tradi- 
tionally of minor importance in the mineral 
industry of Bolivia. The most important 
nonmetallic mineral has been sulfur. Sulfur 
is mined by small miners in the western 
Cordillera of the Andes along the border of 
Chile. The occurrence of sulfur in Bolivia is 
almost always associated with volcanic ac- 
tivity. Output of sulfur continued in a 
downtrend. 


MINERAL FUELS 


In 1981, the Consejo Nacional de Asesora- 
miento y Legislación (CONAL) introduced 
their final recommendation on the national 
medium-term hydrocarbons policy through 
the Minister of Energy and Hydrocarbons 
for further consideration. CONAL strongly 
recommended the preparation of a sound 
general energy policy emphasizing conser- 
vation of energy and promotion of studies 
on the application of alternative sources of 
energy. CONAL also recommended the es- 
tablishment of a multidisciplinary commis- 
sion of high professional level, under the 
responsibility of the Minister of Energy and 
Hydrocarbons, in charge of supervision and 
control of the gas pipeline Santa Cruz-Sao 
Paulo project. 

Natural Gas.—Natural gas production 
continued its upward trend since 1977 and 
increased almost 4% to 175.4 billion cubic 
feet in 1981. Revenues from natural gas 
exported to Argentina in 1981 increased 
48% to $326.2 million compared with that of 
1980. Bolivian natural gas production was 
determined by the export volume to Argen- 
tina since internal consumption was mini- 
mal. Just over 50% of the gross output is 
marketed; the other one-half is reinjected, 
flared, or vented. 

Gas del Estado of Argentina and YPFB 
were scheduled to resume negotiations in 
January 1982 to set natural gas prices for 
the first semester of 1982. While the Boliv- 
ians were expected to press for price in- 
creases from the December 1981 level of 
$3.82 per thousand cubic feet, Argentina 
was expected to seek a decrease in the 
contracted volume. 
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Bolivia and Brazil awarded a basic engi- 
neering contract for the 1,940-kilometer 
Santa Cruz-Sáo Paulo pipeline, estimated to 
cost $1.2 billion, to Italy's Snamproget- 
ti/S.p.A. The engineering study was sched- 
uled for completion by March 1982. A final 
routing for the gasline is to be selected in 
the joint meeting of the technical commit- 
tee in Rio de Janeiro, Brazil. 

Plans call for 570 kilometers of pipeline to 
be constructed in Bolivia and 1,370 kilome- 
ters in Brazil. In addition, Bolivia will have 
to invest $700 million more to upgrade its 
gas production and transportation facilities. 
Construction is to be completed by 1987. 
Exports of gas should continue to provide 
Bolivia with much needed foreign exchange 
earnings. The agreement with Brazil pro- 
vided the most promising long-term export 
outlet for Bolivia's gas. 

Reserves of natural gas were sufficient to 
support plans for a large expansion of the 
domestic distribution network as well as for 
an increase of exports. Plans envisaged a 
more than doubling of domestic natural gas 
use in the next 4 years, with a production of 
53 million cubic feet per day seen for 1985. 

Omnium Technique des Transports par 
Pipelines of France reported YPFB awarded 
it a global contract in connection with a 794- 
kilometer gas pipeline to transport gas from 
the Santa Cruz area to La Paz. Initial 
capacity is to be 42 million cubic feet per 
day, rising eventually to 97 million cubic 
feet per day. 

In late 1981, IDB approved a loan of $97 
million for the construction of a 900-kilo- 
meter pipeline to supply an additional 33 
million cubic feet of gas per day to the three 
largest cities on the Altiplano-Cochabamba- 
Oruro and La Paz. 

The expanded domestic gas pipeline sys- 
tem emanating from the Santa Cruz area 
would make a new energy source available 
to the mining and smelting facilities in 
Bolivia's mining industry. 

Petroleum.—In 1981, production of crude 
oil and condensate fell by 8% to about 8.0 
million barrels compared with the 1980 
drop of 14%. The 8-year downtrend brought 
oil production to a level just below domestic 
consumption of 24,000 barrels per day. Oil 
export revenues fell 65% to $8.6 million in 
1981 compared with that of 1980. 

In 1981, production of crude oil plus 
condensate averaged 22,311 barrels per day, 
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and YPFB, together with the contracted 
firms of Occidental, Tesoro, and Anschutz, 
expects to average 26,600 barrels per day in 
1982. 

According to YPFB’s production schedule 
projected for 1982, the main producing field 
will be Rio Grande with a daily average 
production of 7,540 barrels, followed in or- 
der of importance by Porvenir, Monteagu- 
do, La Vertiente, La Pefia, and Caranda. In 
addition, 2,100 barrels per day of natural 
gasoline will be extracted and processed in 
the refineries. 

Foreign sales of liquid hydrocarbons con- 
sisted mostly of natural gas liquids or con- 
densate and yellow gasoline. The decline in 
oil export revenues was more than offset by 
increasing income from natural gas exports 
to Argentina. YPFB’s $181 million invest- 
ment budget for 1982 contemplates the 
following: exploration, $53.6 million; devel- 
opment, $72.8 million; industrial activity, 
$3.3 million; transport by pipelines, $38 
million; and marketing, $13 million. 

Despite the fact that Bolivia’s current 
hydrocarbons law is considered one of the 
most accommodating in the world, the Gov- 
ernment announced in March 1981, that 
such law will be thoroughly revised in order 
to facilitate the entry of foreign oil compa- 
nies. Bolivia does not have the financial 
capacity to exploit its hydrocarbon potential 
without foreign capital. 

In 1980, the Phillips-Penzoil-Victory 
Group relinquished Block VII in the El Beni 
area, northwest of Santa Cruz, after drilling 
three dry holes. Exxon Company U.S.A. and 
Amoco Oil Co. were reported by the Minis- 
ter of Energy and Hydrocarbons to be inter- 
ested in exploration and production of oil in 
Bolivia. Occidental and Tesoro were the 
only two foreign operators that produced oil 
and gas in the country during 1981. 

At the end of 1981, proven crude oil 
reserves were estimated at 181 million bar- 
rels. YPFB was planning to construct sever- 
al petrochemical plants using the natural 
gas from Santa Cruz. 


Physical scientist, puo of babes Data. 


Where necessary, values have been converted from 
re Nee à ($b) e. U.S. dollars at the rate of 


3Ballivián, O., and F. Risacher. Los Selares del Alti lano 
Boliviano. Métodos de Estudio y Estimación Económica 
(Salt Deposits of the Bolivian High Plateau. Methods of 
Study and Economic Estimates), La Paz, 1981. 
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Table 8.— Bolivia: Production of aa ur are condensate by YPFB and contractor, 
y field 


(Thousand 42-gallon barrels unless otherwise specified) 


Change, 

Field 1977 1978 1979 1980 1981 percent 
(1980-81) 

Rio Grande 5,080 4,660 74,230 3,758 3,258 -13 
Monteagudo- - - - - -------------------- 1,486 1,267 1,290 1,077 893 -17 
La Vertiente | _--------------------— ENS 17 345 514 +49 
Mm IE D rU EPUM = 919 1,042 730 501 -81 

E T . 1,829 11 1062 634 478 -25 
CerVands oe se K ee eee 1,165 853 647 420 -7 
ColDER AE EE nei A 841 630 1554 1462 366 -21 
Porvenir. e ET oxi 1 Sa 361 MS 
DYN os ce oe 88 512 465 441 373 323 -13 
Palmar ee a ee ee Emu a 261 145 289 293 +1 
FF oe eee eS e 7 106 241 +127 
Tatarenda ß mace 201 143 187 96 —11 
Bermejo- Tor 88 82 105 85 83 -2 
i it a ee SNR 178 202 154 96 78 -19 
8 2 ou 5 333 

USIPUS enne c cuc cL LLL ACIE - 

/ ³˙·¹ ee eee eek 33 26 25 28 4-12 
7); ocu due Lc 44 85 29 25 25 RE 
OUT 6 ß C ma a 3155 36] r 417 F515 618 +20 
TOO) i ee x ee 12,676 11,844 710,174 8,704 8,032 -8 


"Revised. 

!In 1978, Occidental produced from the new Tita Field and Tesoro from the new La Vertiente Field; in 1979, 
idental's Porvenir Field started production. 

3Includes output from Los Monos, Buena Vista, Montecristo, and Espejos. 

*Includes output from Buena Vista, Espejos, and a small amount from Tigre. Los Monos was shut down. 

*[ncludes output from Vuelta Grande, Buena Vista, and Tacobo. 

"Includes output from Buena Vista, Los Monos, Vuelta Grande, and Montecristo. 

*[ncludes output from Buena Vista, Vuelta Grande, and San Roque. 

"Data do not add to total shown because of independent rounding. 


The Mineral Industry of 
Botswana 


By Kevin Connor! 


There was a dramatic change in Botswa- 
na's economic fortunes during 1981, caused 
by a slump in the world diamond market 
and depressed prices for copper and nickel. 
Average real growth for the country's econ- 
omy was 1.796, considerably down from the 
previous few years. The country's balance of 
payments deficit moved from an overall 
surplus of $81 million at the end of 1980, to 
a deficit of about $68 million in 1981.* The 
majority of the deficit problem was directly 
attributable to the slump in their diamond 
industry, which in 1980 accounted for 
roughly 62% of total Botswana export reve- 
nues, but dropped to approximately 42% in 
1981. The depressed market conditions in 
1981 resulted in an estimated loss of $110 
million in diamond sales revenues to the 
country’s diamond agency, Debswana. 
Botswana’s BCL Ltd. nickel-copper mine at 
Selebi-Phikwe experienced serious financial 
difficulties during the year also. The BCL 
1981 annual report showed that total sales 
of nickel-copper matte were down by ap- 
proximately $60 million below that of 1980. 

Planning continued in 1981 for the pro- 
posed $800 million trans-Kalahari Desert 
railroad line, which would link land-locked 
Botswana with Namibia’s Walvis Bay Port. 
The new rail section would connect the 
existing line that runs along Botswana’s 
eastern border between Zimbabwe and the 
Republic of South Africa, and Namibia’s 
network that extends as far east as Gobabis. 
About 850 kilometers of new track in 
Botswana would be needed for the project, 
with an additional 110 kilometers of track 
needed to stretch from Botswana's western 
border to Gobabis in Namibia. Results of a 
1979 study indicated that the transport of 


10 million tons per year of export coal alone 
would be enough to make the construction 
of the rail line from Palapye to Gobabis 
economically feasible. Other countries such 
as Zambia, Zaire, and Zimbabwe would find 
the new transportation route extremely 
useful also. It is estimated that the railway 
and new ore terminal for load-out at Walvis 
Bay, would take approximately 5 years to 
construct from the project startup date. 

Regarding the existing rail line on 
Botswana's eastern border, which is owned 
and operated by the Government of Zim- 
babwe, Botswana's plans for this railroad 
call for complete nationalization by the end 
of 1986. In yet another area of transporta- 
tion, the official opening of Botswana's 
north-south blacktop road between Lobatse 
and Ramatlabama was held on October 30, 
1981. A milestone achievement, the 45- 
kilometer road cost approximately $12 mil- 
lion to build, and was financed 60% by the 
Botswana Government and 40% by the 
European Communities. | 

To temporarily alleviate the growing 
power supply shortage in the Gaborone 
area, a small-scale, 6-megawatt extension 
unit is being built onto the existing facilities 
at the Gaborone Power Station. The project 
is considered an interim measure to deal 
with the pressing problem of electrical gen- 
erating capacity, which was predicated to 
result in widespread loadshedding by early 
1982. The project is estimated to cost $9.45 
million and is scheduled for completion by 
late 1982. As a longer term solution to 
Botswana's power supply needs, planning 
for a 180-megawatt generating station at 
Palapye-Morupule was near completion in 
1981. Initial construction was set for Janu- 
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ary 1982. The plant is to be coal-fired, with 
an initial output of 90 megawatts by 1986, 
and an additional 90 megawatts by 1989. 
The plant will supply most of the country 
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through a high-voltage transmission net- 
work, the initial portion of which will be 
built to Gaborone. Cost of the project is 
estimated at $230 million. 


PRODUCTION 


Mineral production for Botswana in 1981 
remained at about the same level as that of 
1980. Diamond production decreased about 
3%, and mining and smelter output of 
nickel-copper matte increased about 1496, 
while coal production remained the same. 
The combined outputs from the Orapa and 
Lethakana diamond mining complex was 
9,631,000 tons of ore yielding 4,960,252 car- 
ats. The Orapa production for the year was 
1,402,000 tons of ore yielding 4,530,720 car- 
ats, at a recovery grade of 61.21 carats per 


100 tons. The Letlhakane Mine produced a 
total of 2,229,000 tons of ore yielding 429,532 
carats, for a recovery grade of 19.27 carats 
per 100 tons; High-grade nickel-copper- 
cobalt matte production for the year was 
46,565 tons. The contained metal in the 
matte averaged 39.2% nickel, 38.3% copper, 
and 0.5596 cobalt. Total production was 
from the Selebi-Phikwe underground 
mines. Coal production from Botswana’s 
only coal operation, the Morupule Colliery, 
was approximately 370,000 tons in 1981. 


Table 1.—Botswana: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981* 

Coal, not further described 294,039 814,486 855,115 871,895 870,000 
Cobalt, Co content of nickel-copper matte 165 261 226 

Mine output, metal content 16,160 17,235 17,419 *18,600 20,000 

Cu content of nickel-copper matte 11,788 14,615 14,563 15,553 317,819 
Diamond: 

Gem" o2 noe thousand carata.. - 404 420 765 740 

Industrial do 2.287 2,319 8,135 4,336 4,220 

TOC] cuu ned 88 abs 2,691 2,199 4,394 5,101 34.960 

Gem stones, semiprecious, rough, not further 
FG = 50,000 10,000 5,000 20,000 NA 

Mine output, metal content 19,859 21,859 109 21, 100 22,000 

Ni content of nickel-copper matte 12,094 16,049 16,173 15,442 318,273 
Nickel-copper matte, gross weight |... 30,712 39,517 39,823 40,099 346,565 
Sand and grave!!! cubic meters 135,840 558 229, 856 201,925 NA 
Stone, crushed, not further described do 983 141,415 228,526 222,033 NA 
Tal o o c ² ¼- cene EU up cs 288 313 104 78 70 


*Estimated. Preliminary. NA Not available. 
Table includes data available through Aug. 2, 1982. 


ximate recoverable mine output and have been used as such in world production tables appearing in 


volume 1 of erals Yearbook. 
3 Reported figure. 
‘Analytic content of ore milled. 


TRADE 


Botswana’s two major export commodi- 
ties are diamonds and nickel-copper matte, 
which combined accounted for 65% of 
Botswana’s total export revenues of approx- 
imately $400 million in 1981. In 1980 these 
figures were slightly over 85% and $500 
million, respectively, a result of the strong 
diamond market early in the year. Little 
changed in 1981 regarding mineral trading 
partners, with diamond production going to 


De Beers Consolidated Mines Ltd. of the 
Republic of South Africa, the world’s lead- 
ing diamond cartel; and the nickel-copper 
matte going to the U.S. refiner, AMAX 
Nickel Inc. Negotiations late in 1981 where 
being held between Botswana’s BCL agency 
and Rio Tinto Mining of Zimbabwe (RTMZ), 
to draw up a minerals cooperation agree- 
ment between the companies for sending 
nickel and copper matte from Botswana to 


THE MINERAL INDUSTRY OF BOTSWANA 


Zimbabwe for refining, starting in 1982. 
This mining-related agreement, which in- 
volves the cooperation of the Botswana and 
Zimbabwe Governments, if reached will be 
the first such arrangement between two 
members of the nine-nation Southern Afri- 
can Development Corrdination Conference.* 
The attempted contract is welcomed by both 
Governments as an exercise in regional 
economic cooperation. Preliminary tonnage 
estimates of matte shipment to the RTMZ 
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refinery are 4,200 tons per year, which was 
calculated by RTMZ as needed additional 
feedstock for operating its Eiffel Flats refin- 
ery near Gatooma, at full capacity. This 
should reduce the costs of finished product 
produced at the refinery. The arrangement 
will also help BCL, which has been asked by 
its contractual refiner, AMAX Nickel, to 
reduce nickel and copper matte shipments 
to its Braithwaite, La., plant by 2596 in 
1982. 


COMMODITY REVIEW 


METALS 


Copper-Nickel-Cobalt.—Since commenc- 
ing operations in 1973, the Botswana RST 
Ltd.’s (BRST) Selebi-Phikwe nickel-copper 
mine and smelter operation has been beset 
by problems. In the earlier years, the prob- 
lems were mostly of a metallurgical process- 
ing nature. Now that those technical prob- 
lems have been solved, a major supply-and- 
demand problem has arisen. The industrial 
demands for nickel and copper were so 
weak in 1981, that the BRST operation's 
contractual refiner has asked for major cuts 
in smelter matte prices and shipped ton- 
nages in 1982. A 2596 reduction in nickel 
and copper matte shipments came as a 
strong request from the refiner, AMAX 
Nickel, in late 1981, as a result of reported 9 
months earnings that were 40% lower than 
the same period in 1980.5 AMAX Nickel 
owns approximately 25% of the BRST oper- 
ation, and the operating subsidiary BCL, 
and it has been speculated that during 1981 
AMAX Nickel offered to sell their share of 
BCL to the other major partner, Anglo 
American Corp. of South Africa Ltd. To 
meet the requested 25% reduction of ap- 
proximately 10,000 tons of matte per year, 
negotiations are underway with RTMZ to 
take 4,000 tons of matte for their Eiffel 
Flats refinery, and with Falconbridge Nick- 
el Mines Ltd. of Canada to take the other 
6,000 tons for their refinery in Kristianland, 
Norway. The nickel and copper matte that 
comes from the Selebi-Phikwe Mines, con- 
tains about 40% nickel, 40% copper, and 
0.6% cobalt. The average level of ore from 
the mines that was milled in 1981 at the 
smelter complex was 200,000 tons per 
month; with 135,000 tons of that coming 
from the Phikwe underground workings 
and 65,000 tons from Selebi, which is 14 
kilometers away. The new No. 3 shaft is 
now finished at Phikwe and full production 
at the shaft should begin in the first half of 
1982. 


NONMETALS 


Diamond.—Botswana produced approx- 
imately 4.9 million carats of diamond in 
1981; down about 200,000 carats from the 
1980 total. The slight decrease in production 
was attributed to the present slump in 
diamond prices, which began in 1980 and 
persisted with increasing severity through- 
out 1981. A prime example of this condition, 
was the plummeting of the price for a 1- 
carat, D-flawless, brilliant-cut diamond, 
which dropped from an average price of 
$62,000 in 1980 to an average of $27,000 in 
1981. The end result for Botswana was a 
loss in revenues of $110 million during 1981 
compared with that of 1980, and a forecast 
for 1982 that is bleaker. 

The De Beers Co., which controls over 
80% of the world’s diamond sales, is caught 
in a binding cash-flow situation. The compa- 
ny's key gem suppliers, of which Botswana. 
is a major contributor, are pressuring De 
Beers to maximize their purchases of rough 
gems from them, so that shortfalls in reve- 
nues like that experienced by the Botswana 
Government in 1981 can be avoided. In 
1981, De Beers sales dropped 4696 to $1.4 
billion, and the value of their stockpiles of 
unsold diamonds doubled to well over $1 
billion. This is a tremendous decrease in 
sales and increase in stocks for that short 
period of time, and has left De Beers facing 
its greatest financial strains since the de- 
pression years of the 1930's. Influenc- 
ed by De Beers problems, Debswana, the 
diamond-controlling company in Botswana, 
held back almost $150 million worth of 
marketable diamonds in 1981. 

At what could not be a more inopportune 
time, Debswana is opening up a new oper- 
ation, the Jwaneng Mine; which is schedul- 
ed to begin production early in 1982. Devel- 
opment of this mine began almost 5 years 
ago, at a time when feasibility studies for 
new diamond ventures were indicating 
strong future markets. This will be Botswa- 
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na's third diamond mine, and biggest pro- 
ducer; promising to double Botswana's dia- 
mond production within 2 years of opening. 
Full-scale production of 400,000 tons of ore 
per month is due to be achieved by mid- 
1982, and by early 1983 Botswana should be 
producing diamonds at twice its output rate 
of 1981, which equates to well over 9 million 
carats per year. Because of the current 
flooded market conditions, it is expected 
that a considerable portion of the produc- 
tion from the Jwaneng Mine will have to be 
stockpiled by Debswana in Botswana's capi- 
tol city of Gaborone. 

During mid-1981, De Beers was forced to 
set quotas on diamond purchases from its 
producing countries owing to its own large 
Stockpiles of unsold diamonds.* To prevent 
losing marketing agreements and its mar- 
keting monopoly, De Beers is attempting to 
buy as much of Southern Africa's diamond 
production as possible. The company's pres- 
ent buying quotas are geared to production 
statistics and will automatically increase 
for Botswana as a whole with the opening of 
the Jwaneng Mine. De Beers would like to 
see the Botswana Government voluntarily 
cut back on planned production quotas at 
the new mine, but understands the Govern- 
ment's concern with unemployment figures 
and preference to operate at full produc- 
tion. 


MINERAL FUELS 


Coal.—Botswana contains some of the 
largest and most economically recoverable 
coal deposits in Africa. Exploration drilling 
done over the past several years by Shell 
Coal Botswana Ltd., Charbonnage de 
France International Botswana, British Pe- 
troleum Botswana Ltd., and AMAX Explo- 
ration Inc., has outlined economically re- 
coverable reserves of 3.5 billion tons, with 
an additional 13 billion tons indicated.” 
Several foreign concerns are showing inter- 
est in the exploit and export potential for 
the coal reserves, much of which is medium- 
quality steam coal. However, before land- 
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locked Botswana can become an interna- 
tional supplier of this fuel, the difficult 
question of how to get the coal to an ocean 
port will have to be resolved. Three differ- 
ent routes, all by rail, are under serious 
study. The routes are through Zimbabwe to 
the Mozambique Port of Maputo, through 
the Republic of South Africa to Richards 
Bay Port, or westward across the Kalahari 
Desert to Walvis Bay in Namibia. All three 
routes have major technical and financial 
problems, but negotiations are underway 
with neighboring foreign governments and 
financial backers alike and most parties 
concerned feel a viable solution can be 
found. Another important technical ques- 
tion yet to be answered is where the abun- 
dant water supplies needed to wash the coal 
will come from. The coal is high in ash and 
sulfur, and water supplies for the coal 
regions are limited. 

At present there is only one active coal 
operation in Botswana, the Morupule Col- 
liery, which produced over 370,000 tons in 
1981. This tonnage was used to fire the 
power station at Selebi-Phikwe, which at 60 
megawatts is the major power supply for 
Botswana. Owing to the critical need for 
increased electrical generating capacity, the 
ever-increasing costs of importing oil, and 
the potential for coal export, the Govern- 
ment is forging ahead with plans to open a 
second, much larger mine, near the Mor- 
upule Colliery between the towns of Serowe 
and Palapye. Tentative startup date for the 
mine is 1984-85. In the short term, the 
Government hopes to expand the Morupule 
Colliery to 500,000 tons in 1982. 


1Physical scientist, Division of Foreign Data. 
p ere ana pula d o es have been converted from 
85388 anis ) to U. S. dollars at the rate of 


3De Beers EIEN Mines I Ltd. Annual Report to 
Dec. 31, 1981, 94th. Ann. Rept., p 
*Financ ial Times (London). 8 16, 1982, No. 28701, 


p. 24. 
Metals Bulletin gp et No. 6633, Oct. 23, 1981, p. 13. 


ent, 8.1967. p. i. D. C. State Department 
Tegra 108626. Apr. 28, 198 


Embassy, Gaboron e, Houwa ni: State Department 
e A- 06, Apr. 13, 1982. p. 4. 


The Mineral Industry of 
Brazil 


By Travis Q. Lyday! 


The Brazilian economy declined 3.5% in 
real terms during 1981, suffering the sharp- 
est setback since figures on national ac- 
counts were first compiled in 1947. Brazil's 
gross domestic product (GDP) in current 
prices expanded to an estimated $242 
billion. As a result of restrictive fiscal and 
monetary policies adopted late in 1980, 
which were aimed at reducing the balance- 
of-payments deficit and controlling infla- 
tion, the economy achieved a $1.2 billion 
trade surplus in 1981, the first such surplus 
since 1927. The inflation rate, which hit a 
historic peak of 12296 in March, was mod- 
erately reduced to 95% on an annualized 
basis, compared with the 110% rate record- 
ed a year earlier. 

In 1981, Brazil attained further progress 
in lessening its dependence on foreign oil by 
reducing consumption through price control 
and rationing, switching some industrial oil 
users to alternative energy sources, and 
increasing domestic oil production. 

Although Brazil's mining sector, exclud- 
ing petroleum, produced only about 296 of 
the total GDP, its share of total exports was 
about 10%. The inclusion of metals process- 
ing and fabrication increases the metal and 
mining share to about 17% of GDP. 

Brazil continued to be an important pro- 
ducer and exporter of iron ore, manganese, 
beryl, ferroalloys (particularly ferrocolum- 
bium), electronic-grade quartz crystal, and 
gem stones during 1981. 

Government Policies and Programs.— 
The major policy of the Government con- 
cerning the minerals sector during 1981 
focused on the development of the large and 
varied resources of the Carajás mineral 
province, Pará State, in the south Amazon 
Basin under the 10-year development plan 
for the 1981-90 period approved in Novem- 


ber 1980. In particular, this plan denotes 
greater priority to the mining sector than 
did its predecessor, and if forecast targets 
are achieved, Brazil was expected to become 
self-sufficient in a number of mineral com- 
modities by the end of the decade. In addi- 
tion to having the world's largest high- 
grade iron ore reserves (18 billion tons 
averaging 66% iron), Carajás contains sub- 
stantial reserves of high-grade manganese 
ore (60 million tons with above 40% manga- 
nese) that can be used for the production of 
ferroalloys, large amounts of copper ore (1 
billion tons containing 0.5% to 1% copper), 
metallurgical-grade bauxite (4.5 billion tons 
of 40% alumina), and nickel ore (47 million 
tons of 1.2% to 2.2% nickel) as well as 
large, but as yet not fully evaluated, depos- 
its of gold, lead, silver, tin, and zinc. 

The Grande (Greater) Carajás Develop- 
ment Project, including mineral and agri- 
cultural projects, was to cost an 
estimated $61 billion and should provide 
Brazil with about $15 billion in export 
earnings per year by 1990. 

At the beginning of 1981, the Government 
announced a major shift in economic policy 
that would result in the abandonment of 
directing growth through large-scale proj- 
ects. Although investments would be chan- 
neled into bringing into operation those 
works that were already well advanced, 
future funds would be made available only 
for certain select, and generally small-scale, 
development projects. Although develop- 
ment of the Grande Carajás program and 
projects initiated to achieve greater energy 
self-sufficiency would remain priorities, it 
was announced that growth would now 
center on smaller developments that use 
local raw materials. Moreover, such projects 
would have to meet stringent requirements 
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for generating foreign exchange in the 
Shortest time possible. 

Although many government agencies and 
private sector mining companies believe 
that Brazil has not been adequately explor- 
ed, recent increases in reserve levels indi- 
cate an upswing in exploration activity. 
Preliminary estimates indicate that $48 to 
$50 million was spent on exploration in 
1981, of which Rio Doce Geológia e Min- 
eracáo, the Government-owned exploration 
company and a subeidiary of the Brazilian 
state mining company Cia. Vale do Rio Doce 
(CVRD), accounted for $22 million, primari- 
ly for projects in the Amazon region. 

Mining companies operated under a min- 
ing code established in 1967 under Decree 
Law No. 227, which provides a sound basis 
for the development of Brazil’s mineral 
wealth. The Departamento Nacional da 
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Produção Mineral (DNPM) (the National 
Department of Mineral Production) within 
the Ministry of Mines and Energy was 
responsible for the implementation of min- 
ing pelicy, enforcement of the mining code, 
and issuance of exploration and mining 
licenses. The Government continued to ac- 
tively promote both domestic and especially 
private participation in the minerals sector 
during 1981 through the provision of tax, 
financial, and customs incentives. 

As a result of the war between Iran and 
Iraq that broke out in late 1980, thus 
slashing imports of Iranian crude from the 
top of Brazil's trade list to zero, official 
policy was set during 1981 to diversify 
foreign sources as much as possible to avoid 
a repetition of the economic bind that was 
generated from relying on only a few 
sources. 


PRODUCTION 


Preliminary data indicate that the value 
of mineral production, including mineral 
. fuels, in 1981 increased 20% in real terms, 
to $6.5 billion from the 1980 figure of $5.4 
billion. The latest available official data 
reported by DNPM? show that the value of 
mineral output grew by 41% in real terms 
in 1980 compared with the revised growth 
figure of 11% in 1979. 

During 1980, the latest year for which 
official data are available, 94% of the value 
of all metallic mineral production was 
accounted for by six commodities: iron ore, 
55.7%; gold, 14.2%; pyrochlore, 6.7%; baux- 
ite, 6.0%; tin, 5.7%; and manganese, 5.7%. 
Over 81% of the value of all nonmetallic 


mineral production was comprised of gran- 
ite, 28.3%; limestone, 22.1%; phosphate 
rock, 12.8%; sand, 7.7%; clay, 5.8%; and 
asbestos, 4.3%. Crude petroleum represent- 
ed 84.1% of the total fossil fuel value, 
PONO by natural gas, 9.4%, and coal, 

Fossil fuels contributed 41.6% of the total 
value of mineral output in 1980, followed by 
metallic minerals, 31.6%; nonmetallic min- 
erals, 25.8%; and diamond and gems, 1.0%. 

Table 1 provides reported and revised 
production data for 1977-81. Where reported 
data were not available for certain minerals 
in 1981, estimates are given. 


Table 1.—Brazil: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity* 


METALS 
Alumin 


Antimony, mine output, metal content 


58 Beryl concentrate, gross weight. 


See footnotes at end of table. 


1977 1978 1979 1980P 1981* 
1.119.510 — 1,160,112 2,387,741 4,696,000 5, 300, 000 
840,800 352,100 449,100 493,000 485,000 
167,100 186,365 288,009 260,600 256,000 
38,500 81,817 81,905 44,100 45,000 
262 196 61 65 65 
496 139 453 500 550 
688,147 957,798 891,543 833,935 1.300, 000 
250 208,107 j 187,936 810,000 
809,995 269,870 340,385 287,000 410,000 
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Table 1.—Brazil: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 
METALS —Continued 


E MOM ores and concentrates, 


sed secon 


Ore and concentrate (marketable product):? 
iht! 5 na. 


Ferrosilicon magnesium 
Ferrosilicon zirconium- - - - - -------—- 


Total 
Steel, crude, excluding castings 
thousand tons 
Semimanufactures, flat and nonflat do 


Mine output, metal content ______________- 
Metal: 


-e a = ar a ar ar ao oe ee ao eo i i — 


5 


Mine out 


t, metal content 
Ferronic 


el, Ni content_ POE arena 


Mine output, metal contennttt 

Metal, smelter, primary 
Titanium concentrates, gross weight: 
Tinton. 
Zinc: 

Concentrate and salable ore 

Mine output, metal content 

Motal, smelter: 


Secondary 


NONMETALS 


Beneficiated e n 


See footnotes at end of table. 


1977 


187 
19 
15,613 


25 
45,947 


121,048 
158,472 


8828 


— 
oo oss 
— tO 
38 


E: 


* 


288.2 
SESE 


1,515,673 


4,241 
2,530 


2,441 
372 


6,287 
7,421 
13,268 
128 
1,212 
205,671 


41,032 
8,532 
4,649 


1,512,997 
92,778 


39,575 
39,353 
49,528 


1978 


1979 


18,893 
11,693 


27,927 


55,084 
42,200 
2,259,331 
2,964 
2,463 


1,890 
1,065 


7,003 
10,133 


22, «X 
l, 177 


844,389 


63,494 
12,700 
8,605 


2,422,420 
138,457 


489,997 
78,014 
108,042 


1980" 


12,379 
551,749 


15,318 
12,985 


27,460 


44,519 
40,431 


2,360,000 


5,800 
2,500 


1,205 
837 
6,930 
8,642 
16,839 
428 
1,136 


892,148 
101,000 


18,903 
17,666 


2,962,000 
135,000 


420,000 
62,085 
92,000 
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1981* 
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Table 1.—Brazil: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981* 
NONMETALS —Continued 
TRE A cea aN ene T 888 6,281 18,467 16,922 N NA 
Cement, hydraulic thousand tons 21,128 23,187 24,874 27,198 28,500 
Bentonite SD Sapa — Hr CORSA 108,895 167,614 212,503 241,954 250,000 
— ——— —— 8 989,666 1. 595,482 1,848,005 1,156,447 1.240, 000 
Beneficiated. ~- —- ——- -—-- ------- -----—— ,886 294,459 849,446 410,197 440,000 
Marketable product? . 812,488 870,062 948,589 1,110,000 1,190,000 
er: 
et AEE E EA thousand tona. - 8,514 4,457 3,900 NA NA 
Beneſficia tdi. Sh 1,575 1,029 1 620 NA NA 
Diamond 
Gem thousand carata- 7296 T236 236 253 6163 
Industriaa˖asdsdd o. --- 1884 1884 384 414 
Tetal" A do- 7620 1620 620 667 *1,089 
Diatomite: 
ͥͤ EESE at Ed itin 11,204 32,940 136,669 140,000 NA 
ltd —— Se i cL 4,966 10,709 ,650 10,807 13,300 
Marketable product? __----------------- 9,559 12,030 16,547 17,000 17,000 
end and related materials: 

Feldspar, marketable produet 96,187 103,597 142,000 128,000 96,400 
Leucite, marketable product? / 8,232 8,015 511 5,000 NA 
Sodalite, crude, marketable product . ---.------ 982 687 2,610 3,000 NA 

Toti] o ho oo cL 8 105,401 112,359 145,121 131,000 NA 
Fluorspar: 
ei e 115,960 126,232 163,179 86,347 NA 
Marketable ucts: 
i pping crude ore (sales) _ _ _ _ _ _-— 13,162 465 106 100 NA 
Concen 
Acid- grade 21.290 81,174 26,852 82,729 86,200 
Metallurgical-grade ______________ 668 30,161 25,547 22,640 17,400 
aisi Total marketable products 68,581 61,800 52,505 55,469 53,600 
ra : 
NE o AE k 53,603 47,845 135,977 234,883 NA 
Marketable products: 
ipping crude ore Ls 859 85,130 ; NA 
Concentrate _ - - - - ----------------- 9,187 10,357 12,476 16,411 23,000 
Toal occ n LL ĩð2 S 9,187 11,216 97,606 22411 NA 
poun and anhydrite, crude_ — - - - ..-- -- - -- -——- 543,046 474,132 464, 730 605,824 630,000 
yani 
Io T ß eee ee 110 6,908 8,193 18,296 NA 
Beneficiated _—-—---------------------- 17 1,356 1,299 ,056 NA 
Marketable products 17 1,778 1,750 1,750 1,800 
Lime, hydrated, and quicklime* thousand tons 4,500 74.630 4,120 4,810 5,000 
Lithium ae concentrates: 
Amblygonitekkeeke. 489 431 187 182 200 
Lepido "ia JJ -::mn1ꝝ 579 50 58 51 200 
%%%%ũ ½ũ ͥ ͥ eee ee risa 1,028 1,996 1,501 2,481 2,500 
Spodumenaaauakeul 112 885 -E 98 100 
15 zc ituri c ³ðd ua ire 2,208 3,362 1,746 2,818 3,000 
esite: 
Cruden? Lo tS AA LR E 481,154 409,936 591,107 728,113 800,000 
Beneficiateãedliik‚dʒ·l „ 205,719 217,210 ,067 815,851 850,000 
all grades?? _~_- -------------------- 1,955 4,551 4,073 4,000 NA 
Ni n: N content of ammonia |... 145,500 900 ,500 851,600 876,000 
te rock including apatite: 
Mine produce thousand tons 8,425 5,967 12,478 20400 NA 
Of which, sold directly... do— 27 40 40 
Concentrate 
Gross weight 5nd ⁵˙ AES AA do... 650 1,023 1,589 2,432 2,510 
P: O; content do- 195 367 589 900 950 
Pigments, mineral: Ocher, crude |... --------- 6,630 6,199 1,582 7,600 7,600 


See footnotes at end of table. 
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Table 1.—Brazil: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 
NONMETALS —Continued 


Precious and semiprecious stones excluding diamond, 
crude and worked:!! 


e LA kil — 1,846,803 
ff UR 0. 202.388 
Aquamarine do- 1.179 
Cat ũ⸗ e „ do- 12 
Citrine. 6 ----------------- EM 33,830 
Emerald... .. 222222 ---- do- 2,266 
CPP cuu n mar eR ES yg ees M 
G ⁰A o- 
Rüb oo See ie c value 35,500 
Sapphire kilograms_ _ 
TODER c a ee EE do- 3,850 
U 6 ------------ oo SETA ği 21 
Turquoise ue 
Otherr7rrrr l-l2l2l2- kilograma 24,602 
H crystal, all grades?! |... -.-_______ 1,609 
Marina thousand tons_ _ 2,481 
Silica (silex) )))) 3,594 
um com 
icsoda ________________________ 291,212 
Soda ash, manufactured (barilla _ 141,022 
Stone, sand and gravel: 
| Marb e 145,257 
e, rough-cut __________________ 
Slate ð y 4, 670 
Crushed and broken stone 
[ln thousand tons N 
Calcareous shells... LLL col 246,240 
Dolomit thousand tons 1,663 
Gneis EMEN NA 
Granie!? do 51,815 
Ose oe ee rece do— ; 
///) 8 45,530 
ite: 
Crude o- —— use onu c es 255,247 
Processed? ___________________ 148,304 
Shál&  — i uuo a 29,449 
Sand —— — . 88 thousand tons 4,815 
Sulfur, elemental, byproduct . 44,351 
Talc and related materials: 
Heer marketable product? ?) 180,474 
llite, marketable product" 73,408 
tolite, mar e product... 71,541 
r ORC RP ³o²¹0A CE Rr eA 6,833 
Marketable produee?t!¹ttʒlr 8,617 
MINERAL FUELS AND RELATED 
Carbon black 110,000 
Coal, bituminous (marketable)* . ...... thousand tons. 8,646 
Coke, metallurgical, all types ee 3,349 
na : 
|," E EENE E POM million d feet 2 
GREASE 88 eS 31 
Datura! gue tiques --. thousand 42-gallon barrels. _ 050 
Crude ________________________ do 60,740 
Refin ucts: 
Gaso PFF do 82,692 
Jet fuel... .--------------—— do... 11,252 
POST NERONE SALT ee VS RR: do 4.522 
Distillate fuel oll do 96,6 
Residual fuel oil do 101,801 
|^ "eee ͤ EA N NEE do 2,91 


See footnotes at end of table. 


1,770,874 
35 


1978 


1979 


645,143 


1980 
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Table 1.—Brazil: Production of mineral commodities! —Continued 


Commodity? 1977 1978 1979 1980P 1981° 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
ucts —Continued 
Other thousand 42-gallon barrels. . 48,897 69,692 NA 
62,354 85,258 
Refinery fuel and losses do- 9,714 11,252 NA 
TOR o tot eh do... 357,940 400,332 417,634 405,089 NA 
Estimated. Pre "Revised. NA Not available. 
iTable includes data available through Oct. 18, 1982. 
In addition to the commodities listed, molybdenite, bismuth, and uranium oxide are produced, but output is not 
re and available information is inadequate to make reliable estimates of output levels. 
represente sum ll cobra crc acer: and C POUR pate plato Sale of crude material in 
any given year may exceed production in that year as a result of the sale of stocks of crude material mined but not sold or 
beneficiated in veers, Simi arly, output OF concen ates any GIVIN JOAL DAY 8 
material mined in that owing to treatment Peay Maea not yet processed ores 
Me EM eae those appearing in the latest available official Brazilian 
sources owing to inclusion of estimates for sari reduce i E ). Officially reported 
figures are as follows: mines: 1971—121 ,047; 1 284 1990. 367.850 108 s m o pa: a | F 181,500; 500; 1881 —not "available; 
garimpeiros: 1977—51,120; 978—172,088; 1979—36 
"Includes sponge iron as follows, in thousand metric 1 1977-358; 1718270 pw 1980—275. 
1Smelter and/or refined metal. 
Includes M T 
*Figures represen t officially | output pius official Brazilian estima t nonreporting miners; 
sr dh reported ou meds was as follows, in thousands of carats: 1976—76; cr mar Tto 97885 


the following quantities 8 directly without beneficiation, i in metric tons: 1976—110; 1977—2,650; 1978— 


6, 051; 1 171; 1980 — not available. 
M rA than 1/2 unit. 
13] isted 


Se was dimension stone. Data on ou 


"14 Apperen incl 
unreported 8 of common 3 


under dimension stone in previous editions, but only a small part of the 1976 total and none of the output for 


years t in gra 
ogee ows, in thousand cubic meters: 1978—37,842; 1979—42,684; 1980— not 


crude quartz used to produce quartz crystal (listed separately in this table) as well as additional 


units are not available for 1978 and later years, but 


18Produced from a n of the crude quartzite listed above; crude quartzite processed was as follows, in metric tons: 


1976—206, 086; 1977— 57, 531; 1978-80—not available. 


TRADE 


Despite a trade deficit of $2.8 billion in 
1980, a slowing world economy, and an 
apparent increase in trade protectionism in 
1981, Brazil registered an unprecedented 
$1.2 billion trade surplus during 1981. 

Total exports increased almost 16% to 
$23.3 billion, while imports declined 4% to 
$22.1 billion. Brazil’s imports of oil and 
other fuels increased in value slightly to 


$10.9 billion, although the net bill was 
about $10 billion, considering that Brazil 
exported some $0.9 billion of petroleum 
derivatives. The value of oil was the only 
major category of imports to increase in 
1981, and this was entirely due to higher 
average prices. Iron ore continued to be the 
major mineral export, accounting for al- 
most 8% of the total value of all exports. 
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Table 2.— Brazil: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 
Destinations, 1980 
Commodity 1979 1980 : mE 
ed Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 
tons 516 2,679 807 Canada 1,518. 
Oxides and MOO cr 534 88 -- Uruguay 50; Colombia 20; Japan 15. 
Metal incl alloys, semimanu- 
factures. be nom 4,224 8,033 712 Chile 2,586; tina 1,761; West 
Antimony metal i luding all all fi 4 4 All to Urugus 
ony inc oys, all forms ae : 
Beryl: Ore and concentrate 452 500 498 Japan 2. d 
Chromium 
Chromite - = ------------ 45215 m €— 
Oxides 8 T NO nited Kingdom 138; Finland 50. 
Cobalt metal inc alloys, all forms 50 4 4 
Columbium and tan 
Ore and eee 
Columb itte 25 17 17 
Tantalite _...___________ 280 411 218 bs Germany 105; United Kingdom 
P 23 28 2 West Germany 17; Netherlands 6. 
Metal including alloys, all forms: 
Ps antalumm ograms_ _ NS 4 _. All to Bolivia. 
"Matte including cement 1,645 1,210 ae West Germany 1,000. 
Metal incl alloys, all form 4,163 8,079 695 United Kingdom 672; Uruguay 637. 
ooe metal incl alloys, unwrought 
and partly wrought. ... troy ounces. . Um 1 P All to Iraq. 
Iron and steel: 
Ore and concentrate ene roasted 
M . d tons 75, 588 78,958 2,072 Japan 28,707; West Germany 13,021. 
Scrap and waste - 7 _. All to West Germ 
Pig iron including cast iron 989,843 841,331 90,850 *** 642: Italy 141,900; 
Sponge iron, powder, shot |... 1,097 685 -- Uruguay 170; Argentina 163; 
Venezuela 78. 
Ferroalloys: 
Fe me 48,205 45,921 8,111 Japan 23,500; Canada 9,900. 
Ferrocolumbium ........ 12,787 ; 4,248 Netherlands 3 ,216; Italy 1,530; Japan 
Ferro 8868 40,256 37,833 11,400 Venezuela 18,150. 
Ferromol num 426 — 
Ferroailicoͤ-nn 19,642 29, 17,400 Japan 7,779. 
Ohe 47,993 41,818 12,952 Japan 16, 329, Netherlands 7,596. 
Steel, primary form 478,318 804 1,894 Greece 104 295; Argentina 15, 862; 
Italy 74, 065. 
Semimanufactures 
— a angles, shapes, sec- 
Ra ARE J ee ee 383,685 $ 37,936 Nigeria 45,368; Iraq 23,574. 
Univeraals, plates, sheets _ _ _ 444,484 743,982 395, A Patina 69, 172; 1 Italy 55,424; Mexico 
Hoop and strip |... 6,020 ,541 86 Argentina 14,062; Mozambique 7,808. 
Rails and accessories 4,115 2,903 4  Iraq2,118. 
Wire.. -------------- 24,058 15,521 1,612 Colombia 3,148; Nigeria 1,463; 
Mozambique 1 ,9 
Tubes, pipes, fittings... _ _ 150,480 258,204 75, 021 . 7 Chile 40 886: Mexico 
bine and forgings, rough — 887 1,091 51 Liberia 1,000. 
Pento a eee an he eet 1 ae 
Metal ir N alloys, all forms _ _ _ _ 247 2,235 E sa pusie of South Africa 1,421; Japan 
Magnesium: Oxides, hydroxides, peroxides 28 11 ae Argentina 10. 
ese: 
Ore and concentrate 
thousand tons 1,187 1,037 a Norway 153; Japan 143; 
Czechoslovakia 126. 
322 8 1.822 2,246 1 Argentina 1,495; Colombia 700. 
Molybdenum metal including alloys, all 
FCC 5 196 148 zc Chile 142. 
Nickel r metal including alloys, all forms. _ 6 8 5 Uruguay 1. 
Platinum group including alloys, 
unwrought and partly wrought: 
Platinum troy ounces. _ T6 za 
Paladium ............- Dc 225 100 ut All to Mexico. 
Unspecified. - ---------- o.c 1,286 us 
Oxide... .... 120,127 400 -- Colombia 200; Italy 200. 
Metals including alloys, all riii es 4 18 (4) Argentina 10; Japan 7. 
: Elemental. - ------------- 1,759 6,921 (1) Japan 4,245; USSR. 2,000. 


See footnotes at end of table. 
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Table 2.— Brazil: Exports and reexports of mineral commodities —Continued 


Commodity 


METALS —Continued 


Silver metal incl all un ht 
8 es 

value, thousands. _ 

FT 


Ore and concentrate kilograma 
Oxides and xides 


do 
de and concentrate 


ilograma _ 
Oxides hydroxides |... .....- 
Metal including alloys, all forms 
Ash and residue containing nonferrous 


3 n ..: 


Boron: 
Crude natural borates __ kil 
Oxides and acids so EN 


N onrefractory N ene 
Refractory including nonclay brick 
Diamond: ren, " 
Gem, n or ---. carata . 
Industrial . 5 
Dust 


Crude including splittings and waste 
Worked including 8 


splittings 
Pigments mineral: Iron oxides, Eb Ar = 
See footnotes at end of table. 


1979 


8,842 
104,399 
4,074 


1,758 
215 


1980 


United 
States 


410 


Destinations, 1980 
Other (principal) 


Mane $1,656; West Germany 


Argentina 302. 


All to Italy. 
All to Chile. 


All to Sweden. 
Sweden 360; West Germany 216. 
Mexico 49; Bolivia 30. 


Argentina 70. 
Mozambique 160; Argentina 56. 


Notherlands 218; France 110. 


Argentina 100. 
All to West Germany. 


France 86; Netherlands 53. 
All to Bolivia. 


NA. 

Ja 5,430; Mexico 3,941; Argentina 
$982, S 

Chile 268; Philippines 203; Mexico 171. 


Argentina 30,000. 
E ax and Tobego 9,250; Venezuela 


us to nay 153. 
162. Argentina 55,726; 
E. via 31 817. 


Paraguay 60; Chile 51; A ne 38. 
Netherlands 66, 683; Italy 1,500; 


Japan 27,1 
Netherlands 20628 
Argentina 53,993; Pa y 31,121. 
Argentina 8,259; Colo sabia 1 882. 
Switzerland 1,680; Israel 305. 
All to Spain. 
Uruguay 150 


Ivory Coast 262; Paraguay 162. 
3 2,700; Paraguay 735. 


Uruguay ; Paraguay 
ntina 2,528; us aad 1, 132; 
"ms Paraguay 84. 
Teale aly 4,050. 


Japan 2,170. 
: $ 


Polaad 247 34,712; OTT; Argentine 19, 
sanea Kingdom 2,940; West Germany 


tina im 


Lebanon 152. 
Argentina 256; Chile 247. 
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Table 2.—Brazil: Exports and reexports of mineral commodities —Continued 


Commodity 1979 1980 United 
States 
NONMETALS —Continued 
Precious and semi ous stones 
excl diamond 
Na 
Agate value... 22,605,159 $3,967,266 $525,756 
Amethyst... do- 22,779,686 $2,216,027 $481,632 
Aq lé. —— 2 do... $543,308 $213,733 $46,585 
Cat e ye do. ... $40 pd 
Citrin do- $1,799,321 $998,566 $118,670 
Emer all do— $540,671 $1,268,378 $971,022 
Garnet do.. $5,30 $444 = 
F do. $248,185 $431,097 $11,202 
Ruby ........-- ocu $2,215 D" 
Sapphire do— $144 t 
opa do— $160,366 126,251 AREA 
Tourmaline do_ __ $89,753 284,820 $154,1 
Other do- $1,338,228 $1,421,642 $136,803 
Worked 
Agate .. _ thousand carata_ _ 30,521 23,312 "e 
Amethyst. do— — — 2,151 1,183 861 
Aquamarine carata _ 747,216 421,925 238,200 
Cat S eye do- 4,240 2,100 840 
Citrine .. .. thousand carate_ _ 1,072 1,261 321 
Emer all carata _ 66,675 62,120 20,020 
Garnet do— 39,375 48,010 34,365 
ll do_ _ - 9,355 275 5.090 
Rub do 10 250 um 
Sapphire do- 190 245 8 
ODER. lcm do. 122,410 182,335 146,045 
Tourmaline ......- = MN 152,560 257,170 71,190 
Other es 893,940 ; 
Manufactured, crude and Worked. 
o.. 600,125 482,47 8 
Salt and br ine 138,240 178,777 51,000 
Sodium and potassium compounds, n.es — 87,953 24,12 NM 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 85,270 123,5 254 
Dol Wor De hi SEE E ENRE E 8 n 945 
omite, chiefly refractory-grade .. ue 
Gravel and crushed rTcE-— 1,471 104 Sz 
Limestone excluding dimension .... 2,698 1,066 E 
Quartz and quartzite 4,164 5,845 519 
Send der um metal- bearing 701 4,109 8 
Sulfur: S wr " 3 "— 15,839 175 s 
Tale, Seti e dni s pyrophyllite .. _ _ 320 496 23 
Vermiculite 17 1.176 1.099 
Other: 
J y 0 or ee 1.163 2,175 (1) 
Slag, "dress, similar waste, not metal- 
cuc MOIS 8 400 446 HUNE 
B materialis of asphalt, asbestos 
and fiber cements, nonmetals 122 139 SU 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural E 18 8570 
F a. oe 
7 inciuaing briquets .._ — — — 
. W 8 = 
n, helium, rare gases ive 
Petroleum and refinery roducts: 
Crude and partly ed 
thousand 42-gallon barrela_ . — 430 430 


See footnotes at end of table. 


Destinations, 1980 
Other (principal) 


West Germany $1,119,271; m 


West Germany $480,861; Japan 


$238,258. 
India $153,114; Switzerland $76,391. 
Spein $296; France $50; Israel $50; 
Switzerland $48. 
Hong Kong $315,000. 


West Germany $20,732. 

Switzerland $46,984; Ja $39,848. 

West Germany $438, 067; Japan 
$212,517. 


janes West Germany 5,254. 
a ; 
France cde Japan 39,770; West 


Net 1 n 1,480. U West Germany 285. 
Japan 777. 
Switzerland 24,745; Japan 7,065. 
France 4,175. 
Japan 10, 510; West Germany 5,425. 
Argentina 135; West Germany 115. 
French Guiana 145. 

apan 
West German 
Switzerland 4 


3 „ 475; Japan 101,000. 


Argentina 15, 842; Uruguay 3,997; 
bique 3, 600. 


w 


Italy grits Japan 21,603. 
NTE Sy us Japan 2,366; Mexico 1,587. 


All to Chile. ni 

West Germany 2,485; Belgium- 
Ee MA 
rece eee 105: Pr 
West Germany 60. 

Netherlands 2,000. 

Chile 400. 

Paraguay 113; Argentina 24. 


Argentina 4,220; P 2,900. 
dines 9 5 4; Uruguay l; pe 181. 
— 

Wes G. Germany 
Argentina 210. 
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Table 2.—Brazil: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980 ; 
i 9 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products — 
Continued 
Refinery products: 
Gasoline, motor 
thousand 42-gallon barrela. .. 4,109 1,911 -— Argentina 985; Zaire 208. 
Kerosine and white spirit 
do... 1,778 1,321 — Zaire 918; ntina 194; Congo 162. 
Distillate fuel oil - - - - - — do- 1,965 2,985 Ec e 1. 118; 3 679; Congo 505; 
Residual fuel oil |... do— 66 2,597 1,469 Sueden gen 510, N. Netherlands 265: 
Bahamas 253. 
Lubricanta ------- do... 6 95 85 Paraguay 8. 
Mineral jelly and wax _ _ do- 197 84 (1) United om 9; Mexico 8; Nether- 
lands 5; Peru 5. 
r: 
Liquefied petroleum gas 
x do- 739 426 EN 1 y 160; 5 91: Uruguay 
. oils. do- um 692 M Argentina 871; ym 167; Nigeria 80. 
Bitu mens do- 66 53 -- Paraguay 43. 
uig nos d 21 2 Mainly to P. 
o ccc S y to Paraguay. 
Paraffin oil do- 3 10 7 Paraguay 2. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 3,868 2,222 -- Argentina 1,591; Uruguay 459. 


Revised. NA Not available. 
1Lees than 1/2 unit. 
28ilver metal exported in 1979 totaled 2,765 troy ounces. 


Table 3.—Brazil: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 > 
id gos Other (principal) 
METALS 

Alumin 

Ore and concentrate 15,574 13,175 () Guyana 12,975. 

Oxides and hydroxidess _ - - 70,614 64,108 500 Suriname 60,797. 

Metal including alloys: 

S ( 164 11,745 9,518 Canada 780; Norway 749. 
Unwrought |... ------ 51,816 46,102 22611 Canada 11 898, N 8,020. 
i actures 17,9 18,628 9,282 Netherlands 2, 2, ,331; West Germany 

Antimony: 

Ore and concentrate 1.641 NA NA NA. 

Trioxide and pentoxide _ _ _ --—- 597 NA NA NA. 

an including alloys, all forms _ 177 NA NA NA. 

Trioxide, pes ntoxide, acids 860 NA NA NA. 

Motal including alloys, all forms _ 59 NA NA NA. 
Beryllium metal including alloys, all 

form value, thousands Des $9 $1 West Germany $8 

Bismuth: 

Trioxide and pentoxide 

kilograms. _ 194 NA NA NA. 

Metal 3 alloys, all forms 44 NA NA NA. 

Oxides and hydroxides 108 NA NA NA. 

Motal including alloys, all forms 248 NA NA NA. 
Chromium: 

Chromite 24,515 81,437 -— Philippines 21,600; Republic of South 

Africa 9,837. 
Oxides and hydroxides 429 238 (1) Poland 150; West Germany 78. 
Metal including alloys, all forms 130 NA NA NA. 


See footnotes at end of table. 
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Table 3.—Brazil: Imports of mineral commodities —Continued 


. value, 


and Sait 


Lead: 
Ore and concentrate 


Oxides and 

Metal i including alloys all forms 
Lithium: Oxides and hydroxides - 
"amnes um metal including alloys, 4 all 

OH ou mec a Uc 


ese: 
Ore and concentrate 
Oxides and 


5 78 pound flasks_ _ 
Molybdenum: 


Matte speiss, knpa materials 
Metal including alloys: 


3 


Metal incl alloy 
— oys, unwrought 


- ounces. _ 
See footnotes at end of table. 


1979 


115,652 


86,720 
361,400 
8,188 


NA 


6,928 


1980 


NA 
37 
21,909 
12,131 
2,503 
61,418 


53,727 
425,973 


(Metric tons unless otherwise specified) 


United 
States 


Sources, 1980 
Other (principal) 


NA. 
West Germany 20. 
NA. 


NA. 
Chile 150; Canada 69. 

ka rur i Peru 33,878; Zaire 
West Germany 635; United Kingdom 
NA. 


NA. 

Switzerland 6. 

Canada 3,150. 

West Germany 7 

France 843; West [RS 307; 

Netherlands 300. 

Japan 28,027; West Germany 6,269. 

West Germany 17,980; Spain 10,061; 

Ciy Japan 105,603; West 

, 50780 , , 

im^ Germany 2,814; 

Japan 18, biz 

. — STA 433; 

West Germany 291. 


Greenland 11,228; Ireland 4,250; 
blic of South Africa 3,800. 


: Japan 950. 
mania 9. 163. 


Norway 4,736. 

Gabon 15,000; Mexico 6,196. 
Japan 25. 

NA. 

Mexico 5,454. 

NA. 

NA. 

Sweden 71; West Germany 11. 


NA. 
Canada 2,478. 


Republic of d Africa 1,297. 
West 208; Republic of South 
Africa 171. 


NA. 


NA. 
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Table 3.—Brazil: Imports of mineral commodities —Continued 


Sodium: Elemental .........- 
ps Elemental. _ kilograma. — 
Ore dapi ter iler 3 
Metal including alloys, all forms 


Titanium: 


Motal l eee alloys, all forms — 


and concentrate |. 
Oxides and 8 


kilograms. — 

Metal incl alloys, all forms 

Uranium and thorium dds 
none rare-earth o 


Oxides and xides |... 

Metal incl 
Zinc: 

Ore and concentrate _______— 


Metal including alloys 
Unwrought including scrap - 


Semimanufactures including 
blue powder 


Zirconium and hafnium: 
Ore and concentrate ________ 
Oxides and hydroxides 


e 
Ores and concentrates —(€ 


Abrasives, n.e.s.: 


See footnotes at end of table. 


1979 


1980 


86,215 


59,519 
11 
NA 
NA 
63,409 


8,419 
NA 


90 
7,415 
NA 
1,989 


(Metric tons unless otherwise specified) 


United 
States 


$3,612 


Sources, 1980 
Other (principal) 


NA. 
NA. 


3 3,263; Singapore 342. 


Bolivia 10; West Germany 7: 
Netherlands 5. 


NA. 

Se TUE FREE 1,311; West Ger- 
many 1, ce 631. 

Chile 1,629. 


NA. 
West Germany 10; Austria 9. 


NA. 
NA. 
NA. 
c 19,797; Argentina 9,272; Mexico 


Uruguay 100; West Germany 33; 
Netherlands 27. ? 


rr oo Canada 18,441; Peru 


West Germany 8. 


NA. 
NA. 


Australia 61,340. 

Canada 1,575; Venezuela 779. 
NA. 

France 35; West Grace 81. 


West German 88; United Kingdom 
Ni a 1. 


0 of South Africa 858: Mexico 


Italy 616. 
sapan 316; France 193; West Germany 


West Germany $816; Ireland $397. 

iic Germany 82; United Kingdom 

Canada 18,117; Re ublic c of South 
Africa 3, 497; I 

bí "wn Kingdom 180. We West Germany 

Peru 1,900; Netherlands 1,570. 

Argentina 1,776. 


NA. 
U y 11,350; France 5,671; Peru 
4.500. 


Belgium-Luxembourg 300; France 120; 
est Germany 76. 
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Table 3.— Brazil: Imports of mineral commodities —Continued 


Commodity 


NONMETALS —Continued 
and clay producta: 


Cryolite and chiolite ....- 
Diamond excluding dust: : 
Gem, not set or strung 
value, thousands. _ 


Fe and fl 
Fertilizer ma 
Crude: 


Potassic .. thousand tons... 
Other including mixed 


waste 
Worked including agglomerated 
splitting... 
Pigments, mineral: 
Crude ural 


Synthetic do— 
tes, unroasted 


Sodium and potassium compounds, 
n. e. s.: 
Caustic potash including sodic and 
potassic peroxides. ________ 
Caustic ood nk F 


Soda ash 

Sodium sulfate.. ...-----—- 
Stone, sand and gravel: 

Dimension stone: 


Crude and partly worked 
ked_ 


and quartzite _______ _ 


Talc, steatite, soapstone, pyrophyllite 
See footnotes at end of table. 


1979 


27,924 
2,257 


1980 


18,378 
364 


(Metric tons unless otherwise specified) 


United 
States 


121,576 
646 


NA 
2,780 
97 


Sources, 1980 
Other (principal) 


Argentina 3,764. 


Italy 142; U 127; West 
Gene aT T 

Ja 6,697; blic of South Africa 
D re 

Denmark 80. 


5 $2,364; Israel 
Ireland $834; Belgium-Luxembourg 


Mexico 743; West Germany 507. 
Mexico 10,887. 


All from Chile. 
Morocco 413, 889; Israel 170,193. 


Italy 995. 


West Germany 198; Netherlands 171. 


Egypt 4,950; ee 551. 
Israel 46,500 ó 


All from Be ium-Luxembourg. 
United Kingdom 1,621; Japan 1,004. 


Canada 143. 


Switzerland 17; France 15; Belgium- 
Luxembourg 12. 


NA. 
West Germany 2,215. 


Switzerland $199. 
Switzerland r^ 

West German disp er 

Mainly from nited Kingdom. 


France 1,261. 
West Germany 4,7 
France 59,874; Wost i Germany 23,724. 


All from West Germany. 
e 

y 
West Germany 4. 


bed a vil 
Canada 2,084 


Canada 663,546. 

. Germany 11. 

West Germany 41,510; Norway 38,643. 
Norway 20. 
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Table 3.—Brazil: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 : ae: 
ed Other (principal) 
NONMETALS —Continued 
Other: 
Crude 6,520 11,701 1,093 lic of South Africa 5,163; 
ustralia 4,613. 
Slag, dross, similar waste, not 
bearing 1,411 1,800 — All from West Germany. 
Halogens ether than chlorine . .. - NA 201 — Chile 149; Japan 25; Israel 24. 
pe 
barium, ium, strontium. 2,676 436 134 West Germany 205. 
Building materials of asphalt, as- 
bestos fiber cements, 
unfired nonmetals ________ 2,659 835 11 U 137; Japan 109; United 
Kingdom 71. 
W AND RELATED 
Asphalt and bitumen, natural 291 281 198 Argentina 94. 
Carbon black and gas carbon 
blacece gk 7,786 8,680 2,606 Argentina 3,612; West Germany 1,195. 
FFC nee 8 (1) France 2. 
Anthracite and bituminous coal 
excluding briq 
" tona. .. M usa 28 Poland 946; Canada 559. 

Lignite ling briquets -. 

Coke icoke ~_.________ 815,121 449,361 30,458 Japan 2 283,324; United Kingdom 
Hydrogen, helium, rare gases 38 45 43 Japan l. 

NP aca or ac barrels. _ 870,242 321,184 -- Iraq 131,054; Saudi Arabia 76,367. 
Gasoline do- 967 641 __ Netherlands Antilles 525; Italy 67. 
Kerosine and jet fuel " ay 
Distillate fuel oil _ do. __ 1,249 A (1) heec ed ; Argentina 559; 
Residual fuel oil ... do 1,801 7,213 _. . Gabon 1,546; Iran 1,474; Mexico 1,162. 
Lubricanta ot 1,861 1,009 526 Netherlands Antilles 231; Romania 

Liquefied petroleum 

gas 
NS 886 1,834 (1) Seudi Arabia 373; Mexico 263; 
Venezuela 252. 
Mineral jelly and wax 
Nonlubricating oils 3 12 10 Republic of South Africa 2. 
Mm 334 1,935 1,864 Romania 63. 
Petroleum coke 
"x 1,018 835 592 Argentina 210. 
Bitumen and other 
ues __.__do____ (1) T 
Bituminous mixtures 
do... 1 (1) ( Mainly from Japan. 
Mineral tar and other coal-, 
petroleum-, and 
crude icalss 138 25,142 24,483 United Kingdom 517. 
FRevised. NA Not available. 
. than 1/2 d 
And T 168.000 w. . of which $3,699,000 was from West Germany, $1,645,000 was from the United 
ud and $1,163,000 was from Netherlands. 


*Value only rted at $07 108.0 000, of which $85,645,000 was from Mexico, $12,670,000 was from Chile, $11,549,000 was 


from Peru, and 


114,000 was from the United States. 


“Value only reported at $2,000, all from the United States. 
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COMMODITY REVIEW 


Of all the known mineral resources of 
Brazil, especially those in Amazonia, none 
is more potentially lucrative now than the 
minerals of the Serra dos Carajás. The 
magnitude of Brazils known reserves in 
many of its important minerals provides the 
country with a long-term economic base. 
Brazilian officials estimated that the Ca- 
rajás iron ore alone could bring in as much 
as $700 million per year in foreign exchange 
earnings. Recent discoveries of large baux- 
ite reserves in the Amazon region have 
increased Brazil's world ranking to third, 
after Guinea and Australia. The recently 
discovered Serra Pelada and Serra dos An- 
dorinhas gold deposits east of Carajás were 
estimated to contain more than 100 tons of 
gold. 

The major mining projects to date in the 
Carajás region have been located near com- 
mercial waterways or in coastal areas, in- 
cluding the Trombetas bauxite project, Pará 
State, which has access to the Amazon 
River; the Alumina do Norte do Brasil S.A. 
(ALUNORTE) alumina refinery and the 
Aluminio Brasileiro S.A. (ALBRAS) alumi- 
num smelter, both located in Barcarena, 
near Belém; and the Alcoa Aluminio do 
Brasil S.A. refinery and smelter complex 
near São Luis do Maranhão. The corre- 
sponding infrastructure, such as rail and 
road transportation systems and storage 
and port facilities, will also aid in opening 
up the Serra dos Carajás area. 


METALS 


As a result of increasing exploration ac- 
tivities by Government agencies and private 
sector companies, DNPM reported substan- 
tial increases in the measured reserves of 
metallic minerals, headed by silver, 2,4626; 
and followed by gold, 92%; chromium, 45%; 
and tungsten, 24%.‘ Measured reserve fig- 
ures published by DNPM are those that are 
officially approved by the Government on 
the basis of annual mine reports and final 
reports on exploration work. 

Alumina-Aluminum-Bauxite.—Brazil a- 
gain was the major producer of primary 
aluminum in Latin America, producing 
256,000 tons. However, this was a decrease 
of almost 296 from that produced in 1980. 
Aluminum imports in 1981 decreased 47% 
from 77,075 tons in 1980. 

Brasil was still à modest bauxite producer 
in 1981 after entering the international 
market in 1979. DNPM estimated, however, 
that by 1990 Brazil's production of bauxite 


would be 17 million tons, of which 15 
million tons would be supplied from the 
northern Amazon region, and the remain- 
ing 2 million tons would be from the south- 
east region. Estimated alumina output for 
1990 was 4.35 million tons, with 3.6 million 
tons being produced in the Amazon region 
and 750,000 tons from the southeast. Brazil 
ranks third in world bauxite reserves, be- 
hind Guinea and Australia, with 4.5 billion 
tons, or about 1596 of world reserves. 

Early in 1981, the Brazilian Government 
prevented the Aluminum Co. of America 
(Alcoa) from purchasing the huge bauxite 
reserves, formerly held by the American 
industrialist Daniel K. Ludwig, in the Ama- 
zon region. Instead, the reserves will be 
jointly exploited by a group of companies, 
including Alcoa. Ludwig's reserves, in Pará 
State, were estimated at about 226 million 
tons of bauxite. 

A major step during 1981 to further 
advance the development of Brazil's alumi- 
num industry was the creation of Aluminio 
do Maranhao S.A., a joint venture of Alcoa 
Aluminio do Brasil S.A. (60%) and two 
subsidiaries of the Royal Dutch/Shell 
group, Shell do Brasil S.A. and Billiton BV, 
to install the Itaqui bauxite refining and 
aluminum smelting facilities in São Luis, 
Maranhão State, for the processing of baux- 
ite from the Trombetas River region depos- 
its. The Itaqui production facilities were 
scheduled to begin operations in 1985, with 
an annual output of 500,000 tons of alumina 
and 100,000 tons of primary aluminum. 
Possible expansion of the facilities was al- 
ready being considerod at yearend, increas- 
ing annual production to 3 million tons of 
alumina and 300,000 tons of aluminum by 
the end of the decade. Production in excess 
of domestic demand would be exported. 

Brazil's fifth aluminum smelter was ex- 
pected to come online in early 1982 at Santa 
Cruz, 40 kilometers southwest of Rio de 
Janeiro. The 86,000-ton-per-year facility 
was owned by Valesul Aluminio S.A. 
(VALESUL), a joint venture of CVRD 
(5396), Shell do Brasil S.A. (44%), Reynolds 
Metals Co. (2%), and the State of Rio de 
Janeiro (196). The smelter will be fed initial- 
ly with alumina imported from Guyana and 
Suriname. The ALUNORTE alumina refin- 
ery at Barcarena, Pará State, scheduled for 
a June 1985 startup to produce 800,000 tons 
of alumina per year, was subsequently to be 
the supplier of alumina to both the VALE- 
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SUL smelter and the ALBRAS smelter, also 
planned to be onstream in 1985 at Barcare- 
na. CVRD owned 60% of the ALUNORTE 
alumina refinery and 5196 of the ALBRAS 
aluminum smelter, and Japan's Nippon 
Amazon Aluminum Co. owned 4096 and 
49% of the projects, respectively. 

Columbium (Niobium).—The pyrochlore 
deposit at the Araxa carbonatite complex, 
located 6 kilometers south of the city of 
Araxa in the State of Minas Gerais, con- 
tains the world's largest known reserves of 
columbium minerals, representing more 
than 70% of the world's economically ex- 
tractable reserves. Total reserves consist of 
460 million tons of ore containing 2.5% 
Cb3O,, of which 131 million tons are in the 
measured category. 

The mine, operated by Cia. Brasileira de 
Metalurgia e Mineracáo (CBMM), has been 
producing since the early 1960's and for the 
last 15 years has supplied more than 60% of 
the Western world's columbium consump- 
tion. CBMM is owned by Cia. Metropolitana 
de Comercio e Participações (52.65%) and 
Molycorp, Inc., of the United States (4790), 
with the remaining 0.35% equity held by 
private Brazilians. 

The major part of the columbium pro- 
duced at Araxa was exported as ferrocolum- 
bium for use in high-strength, low-alloy 
steels. No pyrochlore concentrates were ex- 
ported during 1981. 

During 1981, CBMM developed a process 
and constructed a plant to produce especial- 
ly pure grades of Cb. O. (+99% Cb, O.) for 
optical and electronic applications. 

Also during the year, new crushing and 
concentrating facilities were completed on a 
site 3.2 kilometers from the open pit mine, 
with a design capacity of 3,500 tons per day 
of ore. The rated annual production of the 
new facilities will be 42,000 tons of pyro- 
chlore concentrates containing 60% Cb. O., 
or the equivalent of 55 million pounds of 
contained Cb,O,. An expansion, doubling 
the concentrator capacity to 84,000 tons per 
year, has been planned, with ore silos, 
concentrator building, and a second ball 
mill already completed. In addition, the 
crushing facilities and all n infra- 
structure have been built for six times the 
^ eurrent capacity of the concentrator. 

Copper.—A group of Brazilian companies 
formed a consortium with Corporacion Na- 
cional del Cobre de Chile, the Chilean state 
copper mining company, for the develop- 
ment of copper deposits in Brazil and Chile. 
The consortium, named ANDIBRAS, in- 
cluded Tecnica Nacional de Engenharia 
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S.A., Brasil-Invest, Andrade Gutierrez, Car- 
aiba Metais, S.A., and Interbras, the trading 
subsidiary of Petróleo Brasileiro S.A. 
(PETROBRAS), the Brazilian state-owned 
oil company. ANDIBRAS will initially oper- 
ate on a trial basis for 1 year. Among the 
first projects planned was a feasibility study 
of mining the El Abra copper deposit in 
northern Chile and processing the ore into 
finished products in Brazil. 

Caraiba Metais S.A. brought onstream its 
new 25,000-ton-per-year underground cop- 
per mine at Jaquari in Bahia State. The 


operation was to be expanded to 75,000 tons 


per year of copper eventually. The ore, 
mainly chalcopyrite, was treated at the 
company-owned concentrator at Camacari, 
in Bahia, and subsequently sent to the 
company’s smelter-refining complex, also at 
Camacari. 

Reportedly, Cia. Brasileira de Cobre S.A. 
modernized its Camaqua Mine in Rio Gran- 
de do Sul to produce 12,000 tons per year of 
copper concentrate. 

Gold.—In the latest available minerals 
report, DNPM stated 1980 gold output was 
489,150 troy ounces, of which 131,500 troy 
ounces was from mine operations by Morro 
Velho Mineração S.A. and Mineração Teju- 
cana S.A., with the remainder from many 
small prospectors (garimpeiros.* DNPM 
noted that the output of the garimpeiros 
represents only the amount purchased by 
local agencies of the Federal Government. 
Bureau of Mines figures in table 1 include 
estimates for unreported production by the 
garimpeiros. 

In a study published by DNPM, it was 
reported that the Tapajos region of Pará 
State contains indicated reserves of ore 
containing about 29 million troy ounces of 
gold. The report noted that the deposit is of 
high grade and suitable for commercial 
exploitation. 

Iron Ore.—Iron ore continued to be the 
principal mineral mined in Brazil, with an 
estimated decrease in production of 1496 
from that of 1980, as well as the principal 
mineral exported. In 1981, Brazil replaced 
Australia as the leading iron ore exporting 
country in the world. 

Brazil currently has the largest reserves 
of iron ore after the Soviet Union in the 
world; however, after the Carajás region is 
fully assessed, Brazil may surpass the 
U.S.S.R. in iron ore reserves. Most of the 
iron ore deposits of Carajás are located 
along two flanks of the Serra dos Carajás 
Range, the Serra Norte and Serra Sul, 
about 35 kilometers apart. Estimated at 18 
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billion tons, the iron ore reserves represent 
the largest concentration of high-grade iron 
ore, averaging 66% iron, in the world. 
When smaller lower grade deposits, averag- 
ing less than 54% iron, are included, the 
total iron ore potential of Carajás increases 
to about 32 billion tons. The Carajás iron 
ore project was scheduled to come onstream 
in 1985, with an initial production of 15 
million tons per year of ore and to expand to 
35 million tons by 1987. 

Construction of the single-track, 1.6- 
meter-gauge, 890-kilometer railway from 
the minesite, designated N4E, to the new 
port being built at Ponta da Madeira, on the 
island of São Luis in Maranhão State, 
proceeded smoothly during the year. At 
yearend, most of the right-of-way had been 
cleared. Ties and rails will be laid at the 
rate of 2.5 kilometers per day beginning in 
late 1982. The route follows predominantly 
flat terrain, which will lower construction 
costs and eliminate the need for tunnels. 
The only important bridge will be 2,330 
meters in length, passing over the Tocan- 
tins River. | 

Amazonia Mineração S.A., the wholly 
owned CVRD subsidiary that was charged 
with implementing the Carajás project, was 
incorporated into CVRD early in 1981. 
Thus, the project came under the direct 
control of CVRD through the establishment 
of the Superintendencia de Implementação 
do Projeto Carajás, which reports to the 
Director of Planning. 

The pilot beneficiation plant at the Ca- 
rajás minesite became operational in Febru- 
ary to characterize the sinter feed and lump 
ore products, to test the performance of 
beneficiation equipment, and to train oper- 
ating personnel. 

In addition to the Carajás iron ore re- 
serves, Brazil has substantial reserves of 
somewhat lower grade iron ore in the Quad- 
rilatero Ferrifero (Iron Quadrangle) region 
of Minas Gerais State. 

In its 1981 annual report, CVRD reported 
that its total iron ore production decreased 
1796 to 56.2 million tons, of which 2.1 
million tons was iron ore pellets. Exports of 
iron ore and pellets in 1981 by CVRD 
generated foreign exchange earnings of 
$844 million, a gain of 6.6% over that of 
1980, with an increase in volume of 3.1%. 

Iron and Steel.—Crude steel production 
in Brazil, Latin America's major producer, 
declined nearly 14% to 13.2 million tons in 
1981. As a result, Brazil dropped to the 
number 13 producer in the world. Crude 
Steel capacity was estimated at 15.8 million 
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tons, of which the Government-owned sec- 
tor, held primarily by Siderurgica Brazilei- 
ra S.A. (SIDERBRAS), had 66%. The pri- 
vate sector, including over 30 firms, had 
34% of the capacity. 

Of the SIDERBRAS group of nine compa- 
nies, only three—Usinas Siderürgicas de 
Minas Gerais S. A., Cia. Siderúrgica Paulista 
(COSIPA), and Cia. Siderúrgica Nacional 
(CSN)—were coke-based works. These three 
companies had a joint capacity of 9.1 mil- 
lion tons, or 58% of Brazil's capacity. Dur- 
ing 1981, 7.1 million tons of crude steel was 
produced by them, with the remaining 6.1 
million tons produced divided about equally 
between charcoal-fired works and electric 
furnaces using scrap. 

During 1981, the CSN and COSIPA works 
were being expanded to add 2.7 million tons 
of capacity. In addition, SIDERBRAS was 
constructing two new coke-based integrated 
works, to be operated by Acos de Minas 
Gerais S.A. and Cia. Siderürgica de Tu- 
baráo, which will add an additional 5.0 
million tons of capacity by the end of 1983. 

Brazil's pig iron production also declined 
during 1981, from 13.0 million tons in 1980 
to 10.9 million tons in 1981. With an output 
of 4.2 million tons in 1981, 39% of the 
country's total, Brazil's charcoal-fired steel 
sector was the world's largest. 

Manganese.—Brazil was one of the top 
five producers of manganese ore in the 
world, with production in 1981 estimated at 
2.3 million tons, about 8% of world produc- 
tion. The largest producer was Industria e 
Comercio de Minerios S.A., a joint venture 
of Cia. Auxiliar de Empresas de Mineracáo 
and Bethlehem Steel Corp. of the United 
States, with mining operations in Serra do 
Navio in Amapá Territory. Cia. Meridional 
de Mineração S.A. and Cia. Mineração Ur- 
andi S.A. were also small manganese pro- 
ducers in Brazil. 


NONMETALS 


As of yearend 1980, DNPM reported sub- 
stantial increases in the measured reserves 
of diamond, 69%; magnesite, 32%; mica, 
31%; limestone, 15%; and talc, 140%. 

Asbestos.—The main preducer of asbestos 
fiber in Brazil was S.A. Mineracáo de Ami- 
anto, whose Cana Brava Mine and mill 
located at Uruacu in Goiás State began 
limited exports during the year. Although 
the capacity at Cana Brava is 180,000 tons 
of crysotile fiber per year, output during 
1981 was less than 145,000 tons. Two small- 
er producers, Sana S.A. Industria e Co- 
mercio with a mine and mill in Piauí State 
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and Cimento Amianto S.A. with a mine and 
mill in Goiás State, produced less than 2,000 
tons each of asbestos in 1981. 

Brazil ranked sixth worldwide in the 
production of asbestos and was the leading 
producer in Latin America. 

Cement.—Cement production in Brazil 
increased 596 in 1981 to 28.5 million tons. 
There were 60 cement-producing plants dis- 
persed among the major population centers. 

Diamond.—In Brazil, the most important 
producing state was Minas Gerais, but Ba- 
hia State was of particular interest for its 
black carbonado diamond output. About 
one-half of Brazil’s production was of 
industrial-grade quality and one-half was 
gem quality. 

The two major mining companies involv- 
ed were Mineração Brasileria Comercial 
Ltda. and Mineracáo Tejucana S.A. St. Joe 
Minerals Corp. of the United States was 
investigating two promising alluvial proper- 
ties, the Alto Coite and the potentially 
much larger Araguaia. The major part of 
Brazil's diamond production was again de- 
rived by garimpeiros, however. 

Emerald.—Mining was resumed at the 
Fazenda Belmont placer mine, 18 kilome- 
ters from Itabira in Minas Gerais State, at 
the end of October. The mine was reported- 
ly closed in December 1980 because of theft 
by miners. As a protective measure during 
the 10-month hiatus, the deposit was buried 
under tons of waste. 

Belmont Gemas Ltda. was formed to mar- 
ket renewed production, of which an esti- 
mated 80% to 90% would be exported. 

Potassium.—Construction of the Taquari- 
Vassouras potash project at Carmopolis in 
Sergipe State continued during 1981. The 
mines, scheduled for startup in 1984, will be 
operated by PETROBRAS Mineracáo S.A. 
(PETROMISA), a subsidiary of PETRO- 
BRAS. Production, to be achieved in 1987, 
was designed for 300,000 tons per year of 
potassium oxide. 

PETROMISA continued exploratory drill- 
ing for potash during the year in the Ama- 
on Basin southeast of Manaus, Amazonas 

te. 

Brazil currently lacks any domestic pro- 
duction of potash. 


MINERAL FUELS 


Alcohol Fuel Program.—The Brazilian 
Government rescheduled its well-advertised 
alcohol fuel program, which originally was 
targeted to produce 10.7 billion liters of 
alcohol by 1985, to reach the 10.7-billion- 


MINERALS YEARBOOK, 1981 


liter level by 1987. The program, originally 


budgeted for $5 billion for 1980-84 and now 
expected to cost $6 billion, has had financ- 
ing problems associated with developing 
both industrial and agricultural projects 
related to the program. To date, the Govern- 
ment has signed contracts for production 
facilities to provide 8.9 billion liters of 
alcohol, although there are estimates indi- 
cating that only 7096 of the needed cane can 
be made available to meet the production 
target. However, attractive interest rates 
and subsidies for cane and alcohol produc- 
ers appear to have led to a nearly complete 
industrial package for the desired target. 

Brazil continued to increase its efforts to 
promote the sale of alcohol-fueled cars dur- 
ing 1981 despite the fact that the sale of 
alcohol-fueled cars declined from 8096 of 
new car sales at the end of 1980 to 1096 at 
yearend 1981, owing to public doubts con- 
cerning long-term alcohol supplies. 

In 1981, alcohol production was 4.3 billion 
liters, an increase of 26% over that of 1980. 

Coal.—Estimated coal production during 
1981 was 5.7 million tons. Although Brazil 
has made ambitious plans to produce 19.5 
million tons by 1985, budgetary and techni- 
cal restraints have limited the allocation of 
needed funds. 

The Leao I Mine, Brazil's first mechaniz- 
ed mine with one longwall face and located 
100 kilometers from Pórto Alegre in Rio 
Grande do Sul State, was scheduled to begin 
production in early 1982. The nearby Leao 
II Mine, which will provide coal to a 350- 
megawatt power station on the Jaqui River, 
was also being developed. Under present 
plans it will have five longwall faces. Two 
other major projects underway during 1981 
were both located in Rio Grande do Sul 
State—the development of a 1.5-million-ton 
open pit mine at Ijuí and the expansion of 
the Candiota open pit mine from 400,000 
tons per year to 2.8 million tons per year by 
1983. 

Although Rio Grande do Sul State, the 
southernmost State, contains over 8096 of 
Brazil's estimated 23 billion tons of coal 
reserves, more coal has been mined in 
Santa Catarina State, which has most of the 
remaining reserves. Brazilian coal deposits 
are almost all of low grade (high sulfur and 
ash content); thus, Brazil needs to blend its 
coal with imported coal for use in steel 
mills 


Natural Gas.—Production of natural gas 
in 1981 increased 13% over that of 1980 to a 
new record of 88 million cubic feet. Onshore 
fields produced 5296 and offshore fields 
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Table 4.—Brazil: Crude oil production by Petróleo Brasileira S.A. 


(Thousand 42-gallon barrels) 
Production Share, percent 

area 1980 1981 1980 1981 percent 

Aligo . — noch cd 1,183 1,076 *17 1.3 -9.0 
Bah 25 nene eeu ci 8 731,021 28,876 145.3 35.9 -6.9 
Ceará dd ð E ĩ 8 1.076 2,541 1.6 3.2 + 1386.2 
Espirito Santo. --------------------- 2,848 5,768 "42 712 41025 
Rio de Janeirrrrt 10,460 19,687 115.3 24.5 +88.2 
Rio Grande do Norte ________________-___- 4,894 5,183 17.1 6.5 45.9 
SeHDéÉ o 2-25 . LL eee 17,014 17,190 124.8 21.4 +1.0 
OU en ] »—ö²v-.pm A a dice 768,496 80,321 100.0 100.0 +17.3 
Onshore- 2n soe em S e 141, 161 43,771 160.1 54.5 ＋ 6.3 
ö ĩ«˙?˙[wk 8 727 335 86,550 739.9 45.5 +33.7 

"Revised. 


Source: Annual Report of Petróleo Brasileira S.A., 1981. 


produced 48% of gas output. The onshore 
production was an increase of 5.8% over 
that of 1980, owing mainly to the contribu- 
tion from the Espirito Santo and Bahia 
Fields. Offshore production increased al- 
most 22% over that of 1980, with the most 
significant increases in the fields off Rio de 
Janeiro and Ceará States. 

At yearend, natural gas reserves increas- 
ed to 2.129 trillion cubic feet, an improve- 
ment of about 15% compared with that of 
1980. The increase was derived primarily 
from the Campos Basin off Rio de Janeiro 
State but also to a lesser extent from 
onshore finds in the Upper Amazon region 
and in Alagoas State. 

Petroleum.—As a result of intensified 
exploration activities, continued efforts to 
expand domestic production, and progress 
in energy substitution and conservation 
measures, Brazil in 1981 further reduced its 
dependence on foreign energy sources. Bra- 
zil’s crude oil output increased more than 
17% over that of 1980. Production increased 
from an average of 182,000 barrels per day 
in 1980 to a record 220,000 barrels per day 
in 1981, with 46% of the production coming 
from Continental Shelf fields. In December, 
a record 260,000 barrels per day was attain- 


PETROBRAS continued to give priority 
to its exploration program in 1981 and was 
rewarded by increasing recoverable crude 
oil and natural gas liquids reserves almost 
12% to 1.49 billion barrels, after production 
during the year of 80 million barrels of oil 
and natural gas liquids. Domestic crude 
production trimmed oil imports to 41% of 
supply, from 50% in 1980. Consumption 
during 1981 averaged 1 million barrels per 
day, a 9% decrease from the 1980 level. 

The exploration effort of PETROBRAS, 
the state oil monopoly, included 148 wells 
drilled in 8 land basins as well as 79 wells 


on the Continental Shelf, including 40 in 
the Campos Basin off the coast of Rio de 
Janeiro State. Among the onshore wells, 34 
were found to be oil-producing and 8 gas- 
producing. Of the 79 offshore wells, 17 were 
found to be oil-producing and 1 gas-pro- 
ducing. Success rates for all exploratory 
wells were 12.7% onshore and 8.6% off- 
shore. By yearend, Brazilian oil and gas 
production was from 2,035 wells—2,009 oil 
and 26 gas. 

During 1981, PETROBRAS exploration 
and development programs accounted for 
approximately 83% of the company’s total 
investments. The drilling of wells occurred 
in 18 of the Federal units from Roraima 
Territory to Santa Catarina State and along 
the coast from Amapá Territory to Rio de 
Janeiro State using 81 rigs, 31 of which 
were offshore. 

For the first time, the mark of 1 million 
meters drilled in 1 year was reached during 
1981. Total drilling was 1,063,000 meters, an 
increase of 31% over that of 1980, of which 
525,000 meters were for exploration. 

By yearend, PETROBRAS had signed an- 
other 22 risk contracts, increasing to 102 
the number of contracts signed since 1976 
when risk contracts were first introduced. 
Also, the first commercially viable oilfield 
in an area operated under a risk contract 
was discovered during the year. This find 
occurred in the pioneer well Bahia Sub- 
mersible, 10 kilometers offshore of Bahia 
State, operated by the Pectin-Chevron- 
Union Oil consortium. 

During the year, PETROBRAS increased 
the flexibility of its refineries by starting a 
program known as “Scraping the Barrel," 
which called for, among other things, the 
addition of naphtha hydrodesulfurization, 
kerosine and diesel units, and sulfur recov- 
ery units at its Sáo Jose dos Campos refin- 
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ery in Sáo Paulo State. The program was 
intended to allow Brazil's refineries to han- 
dle heavier, cheaper crudes. 

Shale Oil.—A new method for shale oil 
retorting was developed that is reportedly 
simpler and less expensive than the well- 
known Petrosix process created by PETRO- 
BRAS. The Tenenge process, named for the 
Sáo Paulo-based firm, differs from that of 
PETROBRAS in that gas is heated indirect- 
ly, requires little water or electricity, does 
not release polluting ash or gases, and costs 
only $29 per barrel compared with PETRO- 
BRAS' $39 per barrel. 

PETROBRAS prototype Irati plant for 
processing oil shale, located in Paraná State 
and running since 1972, operated about 
80% of the year, producing 157,000 barrels 
of oil and 3,000 tons of sulfur. 

Uranium-Nuclear Energy.—During the 
year, the initial consignment of yellow cake 
was delivered to Brazil’s first nuclear reac- 
tor, the 626-megawatt Angra I located near 
Rio de Janeiro, from the New Osamu Utsu- 
mi uranium mine and processing plant, 
Brazil’s first. 

The Osamu Utsumi Mine is located in the 
Pocos de Caldas alkaline ring complex in 
Minas Gerais State. Extractable reserves of 
U. O. have been estimated at 21,000 tons. 
Mine production will be 2,500 tons per day 
of ore, matching the design throughput of 
the adjacent plant, but there are already 
plans to raise capacity of both mine and 
plant to 5,000 tons per day of ore. 

Work continued on the 1,245-megawatt 
Angra II nuclear reactor, located on the 
same site at Angra do Reis, which was 
scheduled for completion in 1987. A third 
reactor, Angra III, is planned to eventually 
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be constructed on this site for the combined 
generation of about 3,000 megawatts. Two 
plants are scheduled for Sáo Paulo State, 
and plans have been made to have complet- 
ed at least eight nuclear reactors, each 
having a 1,250-megawatt capacity, by the 
end of the century. 

Since its formation in 1974, Empresas 
Nucleares Brasileiras S.A., the state-owned 
company controlling Brazil's nuclear pro- 
gram, including exploration and mining, 
has increased total reserves of uranium 
from 11,000 tons to more than 235,000 tons 
of yellow cake. As a result, Brazil now ranks 
at least fifth in terms of world reserves and 
possibly fourth. Seven major deposits are 
now known, with the more significant ones 
located in the States of Ceará and Bahia in 
northern Brazil. In Ceará, promising depos- 
its have been located at Itataia, where the 
uranium is associated with phosphate and 
occurs in collaphanite. Reportedly, reserves 
of U4O, are in excess of 122,000 tons, and a 
pilot plant could be in operation by 1984 or 
1985. Another promising deposit is located 
at Logoa Real in southern Bahia, where the 
uranium occurs in uraninite. Reserves were 
estimated to be about 27,000 tons, and an 
underground operation, producing 1,000 to 
2,000 tons of U. O., was under consideration 
for possible startup by 1986 or 1987. 


1Physical scientist, Division of Foreign Data. 
have been con 


5 855 cited in dare 8, pot TM 
partamento Nacional Produção e Sumá 
Mineral-1982, p. 70. 

*Work cited in footnote 3, p. 25. 


The Mineral Industry of 
Bulgaria 


In 1981, Bulgaria's national economy con- 
tinued to develop at a steady rate. Ac- 
cording to Bulgarian sources, national in- 
come increased 7.2% and reached 22 billion 
leva (L) in current prices? Most of this 
increase was attributed to a rise in labor 
productivity. The fixed capital in the na- 
tional economy was L82.7 billion. Invest- 
ment in the economy reached L6." billion. 
Bulgaria's industrial output in 1981 increas- 
ed in comparison with that of 1980 by 5.6%. 
Base metal production provided some 6% of 
Bulgaria's industrial output. 

In 1981, with Soviet assistance, 20 proj- 
ects and separate installations were put 
into operation. The most important were as 
follows: The Elatsite ore-dressing complex, 
one of Bulgaria's largest nonferrous metal 
projects for increasing copper production; a 
fourth power block, with a capacity of 210 
megawatts, installed at the Maritsa-East III 
thermal power station, which increased to- 
tal capacity to 840 megawatts; a plant for 
producing sulfuric acid at the Damyanov 
copper-smelting factory in Srednegorie, as 
well as a number of workshops at metallur- 
gical complexes in Kremikovtsi and Pernik. 
Complete equipment was supplied for 


By Tatiana Karpinsky! 


expanding the Kozloduy atomic powerplant 
from 880 to 1,760 megawatts; and equip- 
ment for the Assarel copper-dressing com- 
plex and Zdravets coal mine was also de- 
livered. 

Government Policies and Programs.—In 
December 1981, the National Assembly ap- 
proved the plan for Bulgaria's economic 
development in 1982. The targets set for 
1982 appeared to be scaled down from those 
of 1981. As compared with that of 1981, the 
plan provided for a 3.696 increase in nation- 
al income, a 3.596 increase in labor produc- 
tivity, and a 4.5% increase in the volume of 
industrial output. The volume of capital 
investment was to be L7.2 billion. A large 
part of the capital investment was for reno- 
vation and modernization of existing plants. 
Foreign trade was scheduled to increase by 
4% compared with that of 1981. 

By the end of the century, 23 benefi- 
ciation plants were to be in operation for 
ferrous and nonferrous metal ores. These 
are to include nine for lead-zinc ore, eight 
for copper and copper-pyrite ore, one for 
tungsten ore, one for placer gold, one for 
copper slag, two for iron ore, and one for 
manganese ore.* 


PRODUCTION 


Bulgaria's plan for overall industrial out- 
put was reportedly fulfilled. However, the 
plan's goals were not met in the production 
of pig iron, ingot steel, alloy steel, mineral 
fertilizers, calcinated soda, and coal. 

In 1981, in comparison with that of 1980, 
generation of electric energy increased by 
6.8%, and ferrous metallurgy, by 6.4%, but 
the planned increase for ferrous metallurgy 


was 10.1%. Chemical industry increased by 
11%, and metal processing, by 6.6%. 

In 1981, an extensive program for the 
development of the iron and steel industry 
was underway. In addition, prospecting was 
intensified, and promising deposits of iron 
ore, manganese, copper, lead, and zinc were 
to be developed during 1981-85. 
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Table 1.—Bulgaria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981” 
Cadmium metal, smelterr _ _ XAR eee 200 210 210 210 210 
Sopper 
us output, metal content 57,000 58, 000 58,000 58,000 58,000 
etal, primary and secondary: 
elf! ³ ðͤ 60, 000 64,000 64,000 64,000 64,000 
Refined______________________ 58,000 62,000 62,000 62,000 62,000 
Iron and steel: 
Iron ore: 
Gross weight thousand tons 2,210 2,452 2,103 1,886 1,754 
Fe content 8 707 651 
Iron concentrate s do____ 1,055 1,080 960 921 912 
etal: 
77A or AA o- 1,614 1,493 1,450 1,527 1,514 
Ferroalloys, electric-furnace, all types 
o- 50 46 45 45 55 
Crude stel do- 2,589 2,470 2,482 2,567 2,483 
Semimanufactures, rolled |... do ... 2,931 3,050 3,128 3,213 3,351 
Mine output, metal content ____________ 117,000 117,000 116,000 116,000 *116,000 
Metal, smelter, primary and secondary _ _ _ __ 120,000 120,000 119,000 119,000 *119,000 
Manganese ore 
Gross weight 40,000 40,000 42,000 49,000 45,321 
Mn content ______ 22222222222 11,400 11,000 12,300 14,200 3, 
Molybdenum, mine output, metal content 150 1 150 150 
Silver, mine output, metal content 
ji thousand troy ounces. _ 840 900 920 930 930 
inc: 
Mine output, metal content 87,000 88,000 85,000 87,000 €87,000 
Metal, smelter, primary and secondary ....... 90,000 91,000 89,000 90,000 90,000 
NONMETALS 
Asbestos _ _ eo ooo EID 500 700 700 €700 
Cement, hydraulic thousand tons 4,665 5,149 5,401 5,429 5,443 
ays: Kaolin 194,000 199, 202, 208,000 221,422 
Gypsum and anhydrite: 
Crude thousand tons 295 340 309 311 350 
Cal eine 57 82 80 88 85 
Lime: Quickline — —- thousand tons 1.725 1.782 1,868 1,870 1,773 
Nitrogen: N content of ammonia F815,900 1787, 200 1779, 820 827, 000 752, 840 
ites, gross weight te 693,000 705,000 715,000 680,000 680,000 
Salt, all types! 87,000 87,000 86,000 87,000 *87,000 
Sodium compounds, n.e.s.: 
Caustic soda . thousand tons 100 106 115 168 *168 
Sodium carbonate, calcined |... __ do. ... 1,218 1,294 1,498 1,479 1,469 
Sulfur: EE 
S content of p III. ³ AA eee A 305, 000 310,000 315,000 300, 000 300, 000 
Byproduct, all sources 65,000 70,000 15,000 70,000 70,000 
Total 13: co ⁵]² AA 2 eh 370,000 380,000 390,000 370,000 370,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, marketable: 
Anthracite |. - thousand tons 103 102 104 97 r 
Bituminoun-s— do- 185 171 170 170 
S ³·˙·¹wmAA sd ee tts o 5,748 5,797 5,855 5,793 5,654 
EHF or eno Lester 8 19,139 19,733 22,1 24, 153 23,324 
f * ꝛiiAA a th ee i do. ... 25,175 25,803 28,229 30,213 29,224 
%GſGGGf%FA ³ĩV. do- 1,446 — 1,411 1,351 1,348 1,381 
Natural gas, marketed .... . - million cubic feet. 365 1,140 4,820 6,714 4,840 
rm 
e: 
As reported _______- thousand tons 129 180 *180 180 180 
Converted . thousand 42-gallon barrels. . 942 1,314 €1,314 1,314 1,314 
Refinery products: T 
Gasoline do— 14,450 14,620 €14,700 14,700 NA 
Kerosine - - -- ----------—- do... 1,472 1,550 *1,600 1,600 NA 
Distillate fuel oil |... ......- do. ... 23,812 24,618 *24,100 24,100 NA 
Residual fuel oil do— 35,298 36,630 *36,800 36,800 NA 
Lubricants .------ do— 700 T10 750 150 NA 
Liquefied petroleum gas do... 650 154 *750 150 NA 
Asphalt including natural do- 2,975 3,636 €3,700 3,700 NA 
Tola. do... 19,411 82,578 83,000 83,000 NA 


"Estimated. Preliminary. ‘Revised. NA Not available. 

1Table includes data available through Sept. 21, 1982. 

zn addition to the commodities listed, bismuth, chromite, gold, palladium, platinum, tellurium, uranium, barite, 
fluorspar, magnesite, and a variety of crude construction materials (common clays, sand and gravel, dimension stone, and 
crushed stone) are produced, but available information is inadequate to make reliable estimates of output levels. 
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TRADE 


Bulgaria's foreign trade in 1981 reached 
L19.8 billion, a 1596 increase over that of 
1980. Exports increased by 10.5%, while 
imports rose by 19.7%. The centrally plan- 
ned economy countries accounted for 72% 
of the total; the Soviet Union's share 
amounted to 52%. The trade with the 
U.S.S.R. rose by 11.2%. 

In 1981, imports of machinery and equip- 
ment accounted for about 34% of the total 
value of Bulgaria's imports; fuels, minerals, 
and metals accounted for about 44%; chemi- 
cal products, 4%; and building materials, 
about 1%. 

Exports of machinery and equipment 
comprised about 46% of the value of total 


exports in 1981; fuels, minerals, and metals, 
about 15%; chemical products, 4%; and 
building materials, about 2%. 

In 1981, value of imports of fuels, miner- 
als, and metals increased by 24% over that 
of 1980. The increase by volume in imports 
was as follows: bituminous coal, 3.996; pig 
iron, 5.1%; and iron ore, 2%. The import of 
coke decreased 9%, and steel, 10%. 

The U.S.S.R. and Bulgaria signed an 
agreement on trade for 1982. The Soviet 
Union was to supply Bulgaria with iron ore, 
ferrous and nonferrous metals, natural gas, 
crude oil, petroleum products, coal, and 
electrical energy, approximately in the 
same amounts as in 1981. 


Table 2.—Bulgaria: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum: 
Ore and concentrate value, thousands. _ Tu 
Oxides and hydroxides ------------- 165 
Metal a alloys: 
Sirap oe eee 384 
bun E EEL EE hte he 5,066 
Semimanufactures 12 
Bismuth metal including a alloys, all forms 23 
Cadmium metal including alloys, all forms 65 
Copper: 

IB. ns EIC uA Lm 
Sulfate 30 
Metal oo alloys: 

TOLEDO ĩðVL0 8 836 
Unwrought. - - -------------—-- 1,201 
Semimanufactures 408 

Iron and steel: 
and con centrale pis 
Metal: 

S §ö;Ü—ẽ 8 3130, 000 
Pig iron, cast iron, powder, shot 412,300 
Ferroalloys. - -- - -----------—-- 322,000 
Steel, primary form 605,343 

Semimanufactures: 
Bars, rods, angles, shapes, sections 3189, 000 
Universals, plates, sheets 3430,000 
Hoop and strip ___- 12,935 
7 55 and accessories 440 
ͤöÄ5oò' OAM 32, 000 
Tubes, pipes, fittings --------- *69,600 
Castings and forgings, rough ---- 11,926 
Ore and concentrate 46,000 
%GͤͤöX AA ³ꝛ¹ y Ene uae 2,678 
Metal including alloys S 
Une crore EE TA 10,852 
Semimanufactures zt 


See footnotes at end of table. 


Destinations, 1980 
1980P : 
PAE Other (principal) 
$8 — All to Uruguay. 
NA 
604 a West Austria 83.” 304; Italy 217; 
4,817 ee 4,066; Austria 534. 
SA oe d 304; ‘West 3 211. 
52 8 "- Germany 40; Czechoslovakia 
17 _. All to Turkey. 
646 8 West Germany 327; France 160; 
Turkey 139. 
1,969 -— Italy 848; West Germany 679; 
Turkey 204. 
526 xis Morocco 311; Turkey 135; Italy 79. 
4 a All to West Germany. 
3155,000 -- Ital d a Austria 18,861; 
ugosiavia 11,449. 
*34,400 ns: 702536 a ,182; undetermined 
323,000 Lie West Germany 4,704; 
rmined 14, 0! 
387,508 Ld Haly 82 32116; — Be ium-Luxembourg 
rmany 38,748. 
3155,000 i Egypt 19.04 ,049; Pu 21,628; 
3545,000 -- West rei 94,297; Remania 
53,306;* Poland 34,301.? 
522,287 -. Greece 15,512; France 2,945; 
United Kingdom 2,630. 
2% — ny 
465,000 -. Poland 13,344; Italy 3,999; 
undetermined 354. 
1.143 PN Poland 1,071; Saudi Arabia 32. 
NA 
1,810 zc id Decide ot Egypt 548; West 
rmany 299. 
NA 
7,882 Be Yugoslavia 3,826; Greece 2,423; 
Italy 1,239. 
7 __ All to Saudi Arabia. 
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Table 2.— Bulgaria: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Manganese ore and concentrate 
Mol num ore and concentrate 
N 5 including alloys: 


Platinum - group metal including alloys, 
5 and partly wrought 
value, thousands 


FFC do- 


Semimanufactures -- 

Other metals: 
Ash and residues, nonferrous _________ 
Oxides and hydroxides __________--- 


Metalloids „ 
Base metal including alloys, all forme 


NONMETALS 


Boron materials, crude, natural bor ats 
Cement! — ß 


Diamond: 
Gem, not set or strung 
value, thousanda. . 
Industria „„ do- 


Fertilizer materials: 
Crude, nitrogenous? s 


Manufactured: 
Nitrogenou s 


Mica, crude including splittings and waste 
8 mineral: lroa oxides and hydroxides, 


Precious and semiprecious stones: 


Natura value, thousanda. .. 
ilies 3 re 
Sodium and potassium compoun 
Caustic potash _----------------- 
Caustic oda - - - - - -- --- - -—- 
Soda ash? __________ thousand tons_ _ 
Stone, sand and gravel: 
Crude and partly worked _________ 
Worked - -----------------—- 
Gravel and crushed rocckckkkkkkk 
Limestone excluding dimension 
Quartz and quartait „ 


See footnotes at end of table. 


1979 


1980 


United 
States 


Destinations, 1980 
Other (principal) 


Mainly to Czechoslovakia. 


West Germany 20. 


All to Austria. 
All to Switzerland. 


Switzerland $2,211; West 3 
$538; Netherlands $273. 


All to Greece. 
Czechoslovakia 5,000; Yugoslavia 
1,642; France 1, 495. 


All to Switzerland. 
West Germany 7: Netherlands 5; 
United Kingdom 5. 
A » n Germany. &S 
um- uxemibourg witzer- 
land 2; United Kingdom 2. 


Switzerland 172,800; Libya 36,600; 
Yugoslavia 12,300. 


Poland 4,500; Hungary 1,024. 
Era 4,006; Italy 1,050; Tunisia 


Un United Kingdon 2, 133; Belgi 
United Kingdom um- 
Luxembourg $1,818 


U.S.S.R. 2,000; Czechoslovakia 992; 
Spain 922. 
Syria 68,788; 
Vietnam 59, 
Egypt 6,005. 


All to Italy. 


e 


All to Hungary. 
All to Turkey. 


Italy 60. 

Italy $30; West Germany $26. 

All to West Germany. 

Greece 17,623; Yugoslavia 10,193; 
France 3,528. 

U.S.S.R. 460; Hungary 99; West 
Germany 75. 

ur ^ 4,922; Poland 2,280; Spain 


West Ge 4,030; Saudi 
Arabia 1 52 Italy 275. 
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Table 2.—Bulgaria: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Sand excluding metal- bearing 
Sulfur and sulfuric acid? _____________- 
Other nonme 
Ot Sa ⁵ĩð E E 
Slag and dross, not metal- bearing 
OCT s ue es tes es ee 
MINERAL MATES AND RELATED 
Carbon black 
Coal and briquets: 
Anthracite wh bituminous coal 
Lignite including briquetiss 
Coke and semicoke _ _ i J a A 
Peat including briquets - - - ------------ 
Petroleum refinery products 
Gasoline thousand 42 gallon barrels. _ 
Kerosine and jet ſue |... do... 
Distillate fuel olli do... 
Residual fuel oil ___________~- do- 
Lubrican tset do- 
Other: 
Ha jelly andwa gas do_ _ __ 
Mineral and wa do- 
Nonlubricaüng ONG ee do... 
Bitumen and other residues do- 
Unspecified do 
Mineral tar and other coal-, petroleum-, and gas- 


derived crude chemicals 


PPreliminary. "Revised. 


1979 


14,447 
2,284 
9,249 


23 
4,978 


NA Not available. 


1980 


United 
States 


Destinationa, 1980 
Other (principal) 


All to Greece. 
All to Romania. 


Hungary 9,782; West Germany 
1,080. 


Italy 50. 
All to Italy. 
Do. 


Greece 90. 

Netherlands 252; Portugal 243. 

ral 17; Hungary 14; Spain 7. 
EH 2, 494; Italy 364; Greece 


Ital 33 di arid 133; 


ugoslavia 713. 
Yugoslavia 144; Austria 1406; 
inland 57. 
oslavia 412; Italy 57. 
y 18; Turkey 4; Yugoslavia 2. 
All to Poland. 
Yugoslavia 2,323; Spain 1,360; Aus- 
tria 1,044. 


‘Owing to a lack of official data published by Bulgaria, this table should not be taken as a complete presentation of this 


erunt 


's mineral exports. Unless otherwise specified, these data have been compiled from various sources, which include 


Nations information, data published by the partner trade countries, and partial trade statistics of Bulgaria. 


*Official trade statistics of Bulgaria. 


Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 
*Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
5Excludes imports by Israel valued at $129,000. 
*Lead and Zinc Statistics, Monthly Bulletin of the International Lead and Zinc Study Group, London, United Kingdom. 


"Less than 1/2 unit. 


5May include waste and sweepings of other precious metals. 


*Excludes imports by Cyprus valued at $70,000 
1°Excludes imports by Cyprus valued at $37, 000. 
11Excludes imports by Israel valued at $13,853,000. 


Table 3.—Bulgaria: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
and concentrate 
Oxides and hydroxides 
Metal including alloys: 
Unwrought ------------- 


Semimanufactures |... 


Antimony: 
Ore and concentrate 
Metal including ride all forms 
Chromium: Oxides and hydroxides .. .. _ _ 
Cobalt metal including alloys, all forms 


See footnotes at end of table. 


1979 


154 
5,025 
111.268 


200 
350 
1 


1980P 


United 
States 


Sources, 1980 
Other (principal) 


Hungary 20. 
Italy 375; Austria 226; France 50. 


Hungary 8,125; uae 1,326; West 
Germany 


All from Netherlands. 
All from Yugoslavia. 
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Table 3.—Bulgaria: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980P : 
d United Other (principal) 
METALS —Continued 
Sopper: 
and concentrate 985 890 TNT All from Italy. 
Ash and residues containing copper, 
metal contentt NA 3,173 3,173 
Sulfate 8,677 027 -- All from U.S. S. R. 
Metal including alloys: 
Unwrou ght 1.071 1,118 T Belgium Durembourg 1,000; West 
Germany 118. 
Semimanufactures 72,451 3,407 (3 West Germany 1,902; Yugoslavia 302; 
Austria 295. 
Iron and steel: 
Ore and concentrate? 
thousand tons 2,107 2,235 ee All from U.S.S.R. 
Metal: 
SClüD nene ieseus r878 360 West Germany 295; Canada 65. 
Pig iron, cast iron, powder, shot“ 356,444 413,478 -- U.S.S.R. 403,418. 
Ferroalloys* _ thousand tons. _ 19 26 NE NA. 
Steel, primary ſorm do- 4386 4595 _. France 66; Belgium-Luxembourg 24; 
undetermined 496. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 8 4376 4359 -- USSR. 73;? Belgium-Luxembourg 
; West 5 : 
undetermined 1 
Universals, plates, sheets? _ _ 253,215 274,668 Ba U: c .R. 139,850; ee 44,913; West 
rmany 
Hoop and strip? ________ 5,626 5,892 -. USSR. 4, 591; "West Germatry 649; 
Poland 309. 
Rails and accessories 
thousand tons_ _ 454 463 _. Austria 11; West Germany 3; 
undetermined 49. 
Wire do- 423 *18 _. Austria 6; West Germany 3; 
undetermined 7 
Tubes, pipes, fittings 
do... 590 582 "S West Ser many 21; Spain 12; 
Gi "wm i Yugoslavia 7; undetermined 26. 
ings and forgings, roug 
do ... *19 418 _. Hungary 2; undetermined 15. 
Lead: 
Ore and concentrate 23,818 24,526 c Yugoslavia 8,165; Greece 7,000; 
orocco 3,211. 
Metal including alloys: 
Unwrought_ - ----------—- Gi 3,455 — All from France. 
Semimanufactures ae — All from Italy. 
Magnesium metal including alloys: 
nwrought _-------------—- ee 670 TN Yugoslavia 50; France 20. 
Semimanufactures 3 4 RM All from West Germany. 
ese: 
Ore and concentrate 599,900 599,700 — All from U.S.S.R. 
Üxidé m Leu 290 182 (3) Greece 100; Ireland 60. 
Mercury 76- pound flasks (3) NA 
Molybdenum ore and concentrate 50 85 _. All from West Germany. 
Nickel metal including alloys: 
Unwroughgntk „ Be 1 et All from United Kingdom 
Semimanufactures. - -- -------- 175 120 e its Germany 52; France 41; Austria 
Platinum-group metals ne E alloys, 
unwrought and partly wro 
value, LPS 2 $1,839 $3,235 sc: Mos Germany $1,660; France $1,037; 
Silver metal including alloys, unwrought 
and partly wrouggt do— $2,515 $881 TS est Germany 1185 Switzerland 
i 67184 France 8133 
‘in: 
Oda a - ĩ hs mem 12 M All from Austria. 
Metal including alloys: 
Unwrou ght 638 25 _. All from Belgium-Luxembourg. 
e Semimanufactures .. kilograms. . 1,200 423 "M All from Switzerland. 
itanium: 
Ore and concentrate 1,046 3,290 s me AA 2,169; West Germany 
Oxid o nube ee 2,624 667 -. West Germany 364; Spain 300. 
Metal including alloys. - - -- ----- zs 13 -- All from West Germany. 
n metal including alloys, all 
„VFC 2 38 30 Japan 6: Netherlands 2. 
c: 
Ore and concentrate 29,253 34,059 ae Greece 9,048; Yugoslavia 7,492; 
Canada 6,518. 
"— nuns alloys: 
Unwrou ght xi 203 is All from Yugoslavia. 


See footnotes at end of table. 
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Table 3.—Bulgaria: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zinc —Continued 
Metal including alloys —Continued 


Semimanufactures .. 


Zirconium ore and concentrate 
Other metals: 
Ores and concentratess 
Ash and residues, nonferrous 


Oxides and hydroxides ________-_ 


Metalloids________________~_ 
F rare-earth 


Base metals including alloys, all forms 


NONMETALS 


Abrasives: 
Dira Pumice, emery, corundum, 


Dust and powder of precious and 
semiprecious stones 
value, thousands 


Grinding and polishing wheels and 


to 
Asbestos, crude________________ 
Boron materials: 
Crude, natural borates _________ 
Oxide and acid 


Cla Pane clay reduce 


Nonrefractocy CER 
Refr actor .-- 


Diamond: 
Gem, not set or strun 
value, thousands 
Industrial do- 


Diatomite and other infusorial earth _ _ _ 


Feldspar, fluorspar, e eect 8 
Fertilizer materi 
Crude, phosphatic? _ thousand tons 
Manufactured: 
Phosphatic - -- ----------- 
Potassic, K20 content 
Other including mixed... 
Ammonia _______..-------- 
5 natural ------------ 


Mica 
‘Crude including splittings and waste 
Worked including agglomerated 

splitti 

i mineral: Iron oxides and 
ydroxides, p 

Precious and semiprecious stones: 
Natural value, thousands 
8 CCC do_ _ __ 


Stone, cand and gravel: 
Dimension stone: 
8 and partly worked 
%% Lc 


See footnotes at end of table. 


1979 


604 


61 
18,869 


32 
2,130 


34 
183 


410 
80 


1980P 


300 
1,829 


(7) 


33,341 
79 
1,795 


2 
98 


6,560 
100 


580,600 
15 


1,526 
843 
37,671 


United 
States 


Sources, 1980 
Other (principal) 


West Germany 200; Belgium- 
Luxembourg 100. 
All from West Germany. 


Yugoslavia 28,033; ec anum: 
Luxembourg 5,30 
West Germany 52: Netherlands 18; 


Japan 
Yugoslavia 1,384; France 411. 


All from Austria. 
Turkey 50; West Germany 2; United 
Kingdom 2. 


All from Italy. 
Yugoslavia]; l, 285 Hungary 586; Italy 


United Kingdom $172; Belgium- 
Luxembourg $85. 


Austria 231; Yugoslavia 102; Italy 82. 
All from Canada. 


All from Turkey. 
All from Italy. 
U.S.S.R. 64,000 


All from Switzerland. 
United Kingdom 1,491. 
tay 810; France 17; West Germany 


U.S.S.R. 19,436; West Germany 6,310; 
Greece 4,020. 


Belgium-Luxembourg $3,905; United 
ingdom $2, 
France 151; West Germany 105; 
Iceland 98. 
All from West Germany. 


U.S.S.R. 803; Morocco 175. 


U.S.S.R. 183,086. 

All from U.S.S.R. 

All from West Germany. 
All from United Kingdom. 
All on West Germany. 


Czechoslovakia 20,000; France 191. 
All from West Germany. 

Spain 20; Austria 6. 

West Germany 301; Japan 221. 
West Germany $47; Austria $9. 
Austria $25; Switzerland $22. 
U.S.S.R. 243, 000; Yugoslavia 35,675. 
Tunisia 44, 332. West Germany 70. 
Belgium-Luxembourg 40; France 20. 


Italy 3,951; West Germany 187. 
All from Switzerland. 


Yugoslavia 1,231; Greece 621. 
Yugoslavia 53; Italy 24. 
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Table 3.— Bulgaria: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 
d Cana Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
8 chiefl 55 e TE 2 -- All from Italy. 
Gravel PE d crushed roc 5 89 342 ie Yugoslavia 243; Italy 99. 
Sand exclu 5 518 458 __ Alk from Sweden. 
d a cladine ine etal bearing 3 2.244 420 -- Netherlands 320; West Germany 100. 
Elemental: 
CPG TM 3,492 59,000 T Poland 56,000; Greece 2,000. 
Refine) 5 9 EN All from France. 
Sulfuric acid 84 49 _. West Germany 48. 
Talc, steatite, soapstone; pyrophyllite _ 55 80 West Germany 63; Italy 16. 
Other non 
OOo ͤ ͤ ͤ 566 1,718 AM Italy 1,223; Greece 470. 
Oxides and hydroxides of barium, 
magnesium, strontium . ------ 152 153 _. All from France. 
Halogen 1 1 _. All from Switzerland. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2 11 ET Italy 7; West German 
Carbon black“) 25,861 32,253 --  USSR. 31,040; West Ne aay 162. 
, anthracite and bituminous 
thousand tons 56,358 56,111 -- U.S.S.R. 4,900;? Czechoslovakia 121. 
Coke and semicoke? .. . do 345 446 ne U.S.S.R. 338: Poland 25; 
Czechoslovakia 23 
Gas, natura million cubic feet. 9141,758 $202,555 -- All from U.S. S. R. 
Hydrogen, helium, rare gases SN 18 -- All from France. 
etum and refinery products: 
thousand 42-gallon barrels. — 995,550 995,550 -- Mainly from U.S. S. R. 
Refinery 5 
Gasoline 4 lon barrels. _ 60 3,332 _. Austria 3,264 
Kerosine and jet fuel do- 13,152 9,106 e iron an 1,859; Greece 1,225. 
Distillate fuel olli do... 9,601 8,825 us Gresce 736; Yugoslavia 604; Italy 
Residual fuel oil do... 1508, 672 -- All from Greece. 
Lubricants _ -- ------ do— 26,313 86,821 T0 Greece 6,265; United Kingdom 5,264; 
France 4,865. 
Mas fied l 
iquefied petroleum gas 
0 — 8.770 23 Seas All from France. 
Mineral jelly and wax 
do... 543 2,180 -- West Germany 1,495; Austria 315; 
United Kingdom 165. 
Bitumen and other residues 
do- 18,362 30,282 -- All from Hungary. 
Unspecified . . do— 30,120 NA 
Mineral tar aad other coal-, petroleum-, 
and gas- derived crude chemicals 9,868 7,427 "T U.S.S.R. 6,647; West Germany 759. 


PPreliminary. 


TRevised. NA Not available. 


lOwing to a lack of official trade data published by B 
of this country's mineral imports. Unless otherwise s 


include United Nations information, data published by 


Bulgaria. 


3 Official trade statistics of Bulgaria. 
Lees than 1/2 unit. 

*Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 
5Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
Excludes exports from Norway, valued at $749,000. 
"Value of unspecified ores and concentrates exported from Australia was $513,000. 
*Excludes exports from Hungary, valued at $38,000 


?1980 Yearbook of World Energy Statistics, United Nations, New York. 


this table should not be taken as a complete presentation 


T — these data have been com 1 from various sources, which 
the partner trade countries, an 


partial official trade statistics of 
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COMMODITY REVIEW 


METALS 


Aluminum.—The Shuman Aluminum 
Combine produced more than 700 types of 
rolled sections, a large range of pipes from 
10 to 100 millimeters in diameter, and 
metal sheet from 50 to 100 micrometers 
thick. By 1990, the combine was expected to 
process over 100,000 tons of aluminum per 
year. The raw material for the Shuman 
Combine was supplied by the U.S.S.R. and 
Yugoslavia. The combine output almost 
completely met the national demand for 
aluminum products. A research team from 
the Niproruda Institute in Bulgaria devel- 
oped original technology and built equip- 
ment for processing slag resulting from 
aluminum production. 

Copper.—In 1981, the plan for the copper 
industry was fulfilled, and production of 
copper was slightly greater than that of 
1980. Most of the country’s copper ore 
production came from the Medet, Elatsite, 
and Tsar Arsen open pit mines. The rest, 
about 10% of the country’s copper ore, came 
from the Chelopech underground mine, the 
Burgas Mine, and a few other mines. The 
first stage of the Elatsite complex was 
completed in 1981, and it included a strip 
mine with projected capacity of 5 million 
tons per year of copper ore, a dressing plant, 
and a 6.5-kilometer tunnel and belt convey- 
er. The ore was mined in the mountains at 
an elevation of 1,120 meters and then trans- 
ported to the ore-dressing plant, located at 
an 814-meter elevation. The mine was de- 
signed with Soviet cooperation; investment 
reached about L240 million. It was expected 
that the Elatsite mining complex would 
produce more than one-half of the national 
requirement of copper concentrate. The re- 
covery of copper at the Medet beneficiation 
plant reached 85.22%. The copper concen- 
trates contained 22% copper, and the pyrite 
concentrates contained 47% to 51% sulfur. 
The main minerals were chalcopyrite, py- 
rite, and molybdenite. Electrolytic copper 
was produced at the Georgi Damyanov 
plant in Pirdop. Reconstruction and en- 
largement of the electrolytic copper facili- 
ties at the Damyanov plant continued in 
1981 and will be one of the major construc- 
tion projects in 1982. 

Bulgaria continued development of the 
Assarel mining complex. Assarel was a new 
large copper ore deposit situated at the 
Sredna Gora Mountain, which in terms of 
ore available ranked first in the country. 
The Assarel Mine began operating in 1981. 


Installations for the complex were designed 
by Bulgarian and Soviet specialists. 

Iron and Steel.—In 1981, the iron and 
steel industry accounted for 4.4% of the 
national industrial output. Capitalization 
exceeded L1.9 billion. 

Iron ore was extracted from the Kre- 
mikovtsi, Krumovo, and Martinovo depos- 
its. Kremikovtsi remained the principal 
iron ore center of Bulgaria. Output of iron 
ore was insufficient to satisfy domestic 
needs, and 2.3 million tons of iron ore was 
imported from the U.S.S.R. Indigenous pro- 
duction of iron ore continued to decline. 

The Ministry of Metallurgy and Mineral 
Resources planned to expand geological 
prospecting for iron ore and for raw materi- 
als for ferroalloys and refractories and to 
open, in 1986, a new iron ore mine near the 
village of Dryanovo in the Yambol region. It 
was also planned to begin construction of 
the mining and processing metallurgical 
combine in Obrochishte, Tolbukhin region, 
during the 5-year-plan period 1981-85. Pro- 
duction of pig iron and steel in 1981 was 
below the 1980 level; however, output of 
rolled steel increased about 4%. 

The Lenin metallurgical complex at 
Pernik and the Kremikovtsi complex near 
Sofia continued under renovation in 1981. 
Additional electric arc furnaces and contin- 
uous casting machines at the Lenin plant 
were scheduled to be completed in 1985. 
Renovation of the first agglomeration plant 
at the Kremikovtsi complex was completed, 
the blooming mill was partially modernized, 
and new technology was introduced to puri- 
fy the gases in the production of ferroalloys. 
A fourth coke battery was expected to be 
commissioned by 1985. The Kremikovtsi 
plant supplied some 80% of domestic de- 
mand in steel and exported about 30% of its 
production. 

The construction of the country’s third 
metallurgical combine, with a 1-million-ton- 
per-year capacity, 18 kilometers west of 
Burgas, started in 1981. The first stage of 
the combine, a rolling mill with a capacity 
of 640,000 tons per year, was scheduled to go 
onstream in 1985. 

Lead and Zinc.—The output of lead-zinc 
ores was concentrated in the Gorubso Fields 
in the Rhodopes region, in the vicinity of 
Madan and Rudozem. The principal mining 
centers of the Gorubso enterprise were Ma- 
dan, Rudozem, Leki, Madjarovo, and Us- 
trem. All Bulgarian lead-zinc ores were 
mined underground at depths of 400 to 500 
meters. The main deposits were of the vein 


186 


type, and the others were stratified masses 
or bedded deposits. The complexity of the 
vein deposits did not permit introduction of 
advanced technology in the mines; produc- 
tivity of miners was low, only 4.29 cubic 
meters per miner per shift and 1.20 cubic 
meters per underground working per shift. 
The mining cost was L25.3 per ton, not 
including concentrator costs.* 

The development of the Osogovo lead-zinc 
deposits and construction of an ore concen- 
trator continued in 1981. The recovery of 
lead at the Rudozem beneficiation plant 
reached 93.3%, and the recovery of zinc, 
84.7%. The lead concentrates contained 
70.3% metal, and the zinc concentrates 
contained 48.995 metal. The typical miner- 
als mined were galena, sphalerite, and an- 
glesite. Lead and zinc concentrates were 
processed at the Kurdjali and Plovdiv 
smelters. Recovery of lead at the Plovdiv 
smelter reached 96%, and at the Kurdjali 
smelter, 94.8%; recovery of zinc was 94.5% 
and 86.296, respectively. 

Large investments were made in the min- 
ing and metallurgical industry in 1981 to 
renovate many lead-zinc mines and plants. 
Lead and zinc metals were processed at the 
Dimitri Ganew complex of nonferrous met- 
als in Sofia. 


NONMETALS 


Fluorspar.—Deposits of fluorspar oc- 
curred in different parts of Bulgaria. The 
main deposits were located in central Rodo- 
pi. 

Domestic fluorspar output came from 
hydrothermal-metasomatic deposits with a 
fluorspar content of about 35%. Exploita- 
tion of fluorspar yielded concentrates of 
40% to 70% CaF;. The low-grade fluorspar 
was upgraded by flotation to 85% to 95% 
CaF’. Because of limited resources of high- 
grade fluorspar, plans were to concentrate 
on low-grade deposits. 

Kaolin.—There were large deposits of 
high-quality kaolin in the northern part of 
the country. Production of kaolin was con- 
centrated at two mining enterprises Stacha- 
nov at Kaolinovo in Kolarovgrad region 
near Silistra and D. Blagoev at Senovo in 
the o region. The kaolin deposits 
were located at depths of about 0.5 to 30 
meters with thicknesses of 40 to 50 meters. 
Kaolin was produced by opencast methods. 
The mineralization was in the form of 
kaolin sands, which were mainly composed 
of quartz and kaolinite. The deposits con- 
tained 14% to 22% pure kaolin. It was 
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estimated that total reserves of kaolin in 
Bulgaria approximate several hundred mil- 
lion tons. More than 10 grades of kaolin 
were produced to meet the requirements of 
the ceramics, refractories and porcelain, 
and paper industries. 

Perlite.—Production of crude perlite was 
carried out at two mines in the southeast- 
ern part of the country. Total reserves of 
perlite were estimated at several million 
tons. Perlite was processed and used as 
construction material. 


MINERAL FUELS 


Coal.—In 1980, coal production fell short 
of the 5-year plan of 38 million tons by 6.5 
million tons. In 1981, the coal mining indus- 
try did not achieve the production level of 
1980 by 2.3 million tons. The drop was 
mainly due to the vast scale of reconstruc- 
tion and renovation of opencast and under- 
ground mines. Coal production was to reach 
46 million tons in 1985 and 62 million tons 
in 1990. Deep-mine production was expected 
to increase from 6.5 million tons in 1980 to 
10.6 million tons in 1985. Some LO. 688 
million was to be invested in the coal 
industry for the 1980-85 period, mostly for 
extension and modernization of production 
capacity already in operation. In 1981, 
about 80% of all coal mined in Bulgaria was 
low-calorie lignite with high ash and mois- 
ture content. The East Maritsa Basin pro- 
duced 81% of the lignite; Marbas Basin, 
10%; G. Dimitrov, 8%; and Bobov Dol, 1%.* 

In 1981, about 59% of the brown coal 
production came from the G. Dimitrov Ba- 
sin, 30% from Bobov Dol, and 11% from the 
Balcanbas and Pirin Basins. Bituminous 
coal was produced in the Balcanbas Basin, 
and anthracite, in the G. Dimitrov Basin in 
the Anthracite Mine. The economically 
recoverable reserves in the East Maritsa 
Basin were estimated at 3 billion tons. 
About 80% of the lignite production was 
used for electric power production. Planned 
investments at East Maritsa included the 
construction of a fourth powerplant and 
expansion of existing powerplants. Electric 
power capacity was planned to increase 
from 1,730 megawatts in 1981 to 3,360 
megawatts in 1990. Plans also called for 
wider application of new technology for 
firing wet lignite, which has been used only 
in the Maritsa-East III plant. 

Recently deposits of high-grade coal were 
discovered in the Dobrudja region, north- 
eastern Bulgaria, but the seams were at 
depths of 1,300 to 2,000 meters under layers 
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of water-bearing limestone. Deposits were 
estimated to contain 1.2 billion tons of hard 
coal with a calorific value of 7,000 kilocalo- 
ries. About 30% to 40% of the Dobrudja coal 
was estimated to be coking coal. Mining of 
the Dobrudja coal was scheduled to start in 
1990, and production was expected to reach 
about 3 million tons per year in the 1990's. 
Cost of the development was estimated at 
approximately $850 million, of which about 
$500 million would be required from abroad. 
Natural Gas.—Bulgaria relied principally 
on gas imports from the U.S.S.R. The do- 
mestic output, which was small, was uti- 
lized for the gas-producing area's own re- 
quirement. Bulgaria expected to increase 
gas imports from the Soviet Union from 
about 200 billion cubic feet in 1980 to 350 
billion cubic feet in 1985. In 1981, work 
continued on the southern branch of the 
main U.S.S.R.-Bulgaria gasline crossing the 
Balkan Range near the town of Karnobat, 
running towards Plovidiv. It was expected 
to reach Sofia, where it will join the north- 
ern branch by the end of 1985. 
Petroleum.—Bulgaria's  preduction of 
crude oil was negligible. Petroleum supplies 
came mainly from the U.S.S.R. Indigenous 
production of crude oil was concentrated at 
five oil deposits in northern Bulgaria. The 
country hoped to develop oil and gas depos- 
its in the Black Sea. Exploratory drilling 
was proceeding with Soviet assistance, but 
no results were published. An agreement 
for cooperation in petroleum development, 
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signed with Occidental Petroleum Co. of the 
United States in 1980, was languishing, but 
the Bulgarians were purchasing modest 
amounts of oil-drilling and seismic equip- 
ment. Bulgaria also signed an agreement 
with Romania on cooperation up to 1985 for 
prospecting and development of oil- and 
gasfields on the continental shelf of the 
Black Sea. 

The capacity of Bulgaria's three refin- 
eries, at Burgas, Pleven, and Russe, was 
reported to be about 110 million barrels per 
year. In 1981, the catalytic cracking plant at 
the Burgas Petrochemical Combine was 
completed, and trial operations were in 
progress. Production of high-octane gaso- 
line, diesel fuel, and other derivatives was 
expected to increase by several thousand 
tons. 

The refinery had a total annual capacity 
of about 95 million barrels of crude oil; 
almost all oil for the refinery was received 
from the Soviet Union via the Druzhba port, 
which accommodated tankers up to 75,000 
tons. Soviet deliveries of crude oil were 
expected to remain at a steady level for the 
near future. 


1Foreign mineral specialist, Division of Foreign Data. 

"Official (TE. rate for the Bulgarian lev (L) for 1981 
was L0.95 = US$1 

3Rabotnichesko Delo (Labor Review), Sofia. Feb. 3, 1982, 


pp. 1-2. 
5 (Ore Mining), Sofia. No. 10, October 1981, 
ber . 1 . Metals), Moscow. No. 10, 


October 1981, pp. 1 
*V'Glischa LN "Sofia. No. 2, February 1981, pp. 3-6. 
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The Mineral Industry of 
Burma 


By Gordon L. Kinney! 


Burma's most important mineral produc- 
tion during 1981 was crude oil and natural 
gas. Production was sufficient for Burma to 
maintain petroleum self-sufficiency albeit 
at the cost of some consumer shortages. In 
addition to the mineral fuels, Burma also 
produced economically important amounts 
of lead, zinc, tin, tungsten, silver, barite, 
and precious stones. Nineteen other miner- 
als were produced commercially, mostly for 
domestic consumption. 

Prior to World War II, Burma was an 
important supplier of metals and ores to the 
world economy. Subsequently, Burma's 
mineral sector underwent a decline which 
was only arrested in the last 5 years. Since 
1975, Burma's Ministry of Mines has suc- 
cessfully stimulated a major recovery of the 
mining sector through new investments and 
rehabilitation of old facilities. Significant 
loans from bilateral and multilateral 
sources have been the chief catalysts in the 
process.? 

The Burmese plan for fiscal year (FY) 
1980-815 called for an allocation of $107 
million‘ in the mining sector. According to 
provisional data, however, $161 million was 
actually spent during the year, exceeding 
the original allotment by $54 million. The 
reason for the excess was an increase in 
expenditure for oil exploration and develop- 
ment, the Monywa copper project, the 
direct-reduction iron project, and the new 
Metallurgical Research and Development 
Center (Ela) of the Department of Geologi- 
cal Survey and Mineral Exploration. The 
mining expenditure accounted for 15.8% of 
total public investment in FY 1980-81.5 The 
FY 1981-82 plan allocated 14% of capital 
investment for the mining industry. 

In spite of these very significant invest- 
ments, the Ministry of Mines was unable to 


maintain the momentum of the general 
recovery in FY 1980-81. As a result, the 
overall production results were mixed. 
Some of the major mining operations still 
suffer from inefficiency and energy short- 
ages, particularly since the last quarter of 
1980. Some of the mining sector renovation 
projects were slow to come online and de- 
layed expected production increases. 

The mining sector employed about 69,000 
persons, or 0.5% of the active labor force in 
1981. Less than 3% of the total mining work 
force were employed in private or coopera- 
tively owned mines. The remaining 97% 
worked in the state-owned mining compa- 
nies. Mining accounted for just over 2% of 
the net output of goods and services. 

The general policy of the Government in 
regard to the mining industry was that all 
the economically important mining oper- 
ations would be owned and operated by the 
state. Foreign equity investment was not 
allowed. However, foreign help was accept- 
ed on new projects wherever the technology 
was needed and funding was available. The 
mining industry had the highest FY 1981-82 
goal set by the Government of any sector, to 
increase production by 31%. The goal could 
be reached if sufficient, petroleum supplies 
were available during the period. 

Over the past 5 years, Burma has enjoyed 
a modest economic boom and reversed a 
previous long period of decline. Growth, as 
measured in gross domestic product (GDP), 
has averaged 6.5% in the last 5 years and in 
FY 1980-81 reached 8.3%, the highest since 
Burma became independent in 1947. In 
constant 1970 prices, GDP was $2.91 billion 
in FY 1978-79, $3.07 billion in FY 1979-80, 
and $3.32 billion in FY 1980-81. In current 
prices, GDP was $5.62 billion in FY 1980-81. 

Inflation has declined to less than 5% in 
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recent years, providing a measure of stabili- 
ty not seen since 1962. In the unofficial 
market, however, the inflation rate is high- 
er than 5%. Per capita income has risen 
30% in constant-dollar terms to $170 over 
the last 4 years. 

The Government was predicting a modest 
growth rate of 5.7% for FY 1981-82. Long- 
term growth will depend on political stabili- 
ty and the flexibility of Burmese economic 
planners in the face of changing world 
conditions. 

The Government announced the opening 
of Burma's first metallurgical research and 
development laboratory after a 20-month 
construction period. The laboratory is in 
Ela, 325 kilometers north of Rangoon. The 
laboratory will be able to do complete min- 
eral analyses and will also help in the 
training of metallurgists, chemists, and ge- 
ologists. The Japanese International Coop- 
eration Agency financed the $8.4 million 
project. 

The electric power sector was a key factor 
in the economic growth of the country. 
Burmese planners have programed a steady 
increase in capacity since 1975 and have 
built a power system composed of a diversi- 
fied group of generating facilities. The 1981 
plants of the state-owned Electric Power 
Corp. (EPC) were distributed by type and 
capacity as follows: Hydroelectric plants, 
168,000 kilowatts; thermal powerplants, 
74,000 kilowatts; gas-turbine plants, 177,000 
kilowatts; and diesel plants, 82,000 kilo- 
watts. Burma has by far the highest propor- 
tion of gas-turbine-powered capacity of any 
of the Southeastern Asian countries. In 
addition to the EPC capacity, other Bur- 
mese organizations had a captive generat- 


MINERALS YEARBOOK, 1981 


ing capacity totaling 218,000 kilowatts in 
1981. The total installed capacity of 719,000 
kilowatts was a 19% increase over the 1980 
capacity.* Over 1.2 billion kilowatt-hours of 
power was generated in FY 1980-81, or 12% 
more than in FY 1979-80. Much of the 
transmission system is old and in poor 
repair, and 27% of the overall power gen- 
erated was lost in transmission and distri- 
bution. 

The EPC was striving to lower this excess- 
ively high loss factor by renovation and 
improvement of the distribution network. 
Capital investment in the power sector in 
FY 1980-81 was $74 million, or 7.2% of total 
public investment. The Government plan 
called for a 20.5% growth in the power 
sector for FY 1981-82. A number of projects 
were underway that will contribute to an 
increase in both the amount of electric 
power produced and the reliability of the 
power supply. The continued aggressive 
growth of the power sector will contribute 
to the mining industry by making a reliable 
electric power source available where and 
when it is needed. 

The No. 4 Mining Corp. was abolished in 
a reorganization of the Government-owned 
mining companies. The No. 1 Mining Corp. 
was unchanged and controlled the lead, 
zinc, silver, and copper output. The No. 2 
Mining Corp. picked up the responsibility 
for the antimony mines and retained con- 
trol of the tin and tungsten operations. The 
No. 3 Mining Corp. retained the coal mines 
and the steel plant and assumed control of 
the industrial minerals, including lime- 
stone, gypsum, and barite. The Govern- 
ment's Myanma Gem Corp. operates inde- 
pendently. 


PRODUCTION 


In FY 1980-81, the mining sector pro- 
duced 84% of the Government's planned 
output. The value of the output of the 
mineral sector rose for the fifth consecutive 
year, according to one Burmese Govern- 
ment source.’ In current prices, the value of 
nonfuel minerals totaled about $115 million 
in FY 1979-80 and $120 million in FY 1980- 
81. In addition, the value of natural gas 
production in FY 1980-81 was estimated at 
over $40 million, and crude oil production 
would be valued at more than $340 million 
at world market prices. Technical problems 
at the oilfields restricted production of 


crude oil in the last quarter of FY 1980-81. 

The Government planned a 31% increase 
in mineral production for 1982. This goal 
should be relatively easy to achieve consid- 
ering that the iron pellet plant was com- 
pleted late in 1981, the Monywa copper 
project was scheduled to start up in early 
1982, and several other mineral projects 
were to start operating during the year. The 
main constraint would be if the problems in 
the petroleum industry were not resolved 
and fuel shortages restricted the normal 
operation of the mining sector. * 
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Table 1.—Burma: Production of mineral commodities! 


(Metric tons unless otherwise specified) 
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Commodity? 1977 1978 1979 1980P 1981* 
METALS 
Antimony, mine output: 
Gross weight _______________________- 1,331 1,477 1,690 1,094 875 
Sb content᷑lk᷑ 530 590 680 440 350 
pper: 
Mine output, metal content |. 45 56 67 56 77 
Matte, gross weight 99 125 148 123 170 
fon ane steel: Crude steel! 40,000 40,000 ae ior NA 
ad: 
Mine output, metal content 8,250 9,900 14,500 14,200 15,600 
etal: 
Refined including secondary ___________~_ 4,833 4,975 6,237 6,014 7,500 
Antimonial lead (18% to 20% Sb) ________-_ 1 127 185 185 190 
Nickel: 
Mine output, metal content 17 18 18 14 15 
Speiss, gross weight___________________-_ 69 70 67 57 60 
Silver, mine output thousand troy ounces. _ 355 377 340 587 590 
Tin, mine output, metal content: 
Of tin concentrate_________________--_~_ 114 346 573 540 530 
Of tin-tungsten concentrate 248 411 660 190 180 
Total careo a arene ee ae io Me nci 362 757 1.233 1.290 1.310 
Tungsten, mine output, metal content: 
Of tungsten concentrate 108 189 276 305 275 
Of tin-tungsten concentrate 170 282 416 518 540 
Total ees ³ A A eee 278 471 692 823 815 
Zinc, mine output, metal content 1.834 2.645 3,028 4.079 500 
NONMETALS 
B.. ee LUE 16,096 35,320 39,486 39,689 30,000 
Cement, hydraulic 269,000 54,000 390,606 386,159 380,000 
Clays:3 
Ball JAB 4.674 4,573 4,294 4,390 4,200 
Bentonite- -orn ee u:w ee 975 1,377 1,446 1,347 1,200 
Fire clayů⸗yoh ʒ· 4,627 4,878 4,413 3,711 3,600 
Industrial white clay ___________________ 3,449 ,000 6,876 4,626 4,500 
Feldspar* -__----------------------—— - 1,422 2,000 2,004 1,689 2,400 
Graphite®__ _________________________- 96 280 268 199 300 
Gypsum? ____ = Le 33,511 35,431 38,265 37,132 39,000 
Pigments, mineral, natural: Iron oxide 230 461 369 330 350 
Precious and semiprecious stones: Jadeite? kilograms_ _ 6,532 12,454 7,707 7,953 8,000 
Salt. scel E ee ee thousand tons_ _ 230 304 258 268 270 
Stone:“ 
Dolomite. c ccs 8 431 1,616 1,882 2,450 2,600 
Limestone, crushed and broken _ thousand tons... 1,159 1,437 1,259 1,151 1,300 
ROA ces a yt s ts Sect es 73 ai 122 143 130 
Talc and related materials: Soapstone? |... 201 391 394 333 300 
MINERAL FUELS AND RELATED MATERIALS 
COGN "cC 23,926 33,113 36,064 26,919 37,000 
Gas, natural: 
TOSS oce cii e he eue. million cubic feet. 16,000 17,000 18,000 €24,000 28,000 
Marketed? ____________________ do... 8,784 19,892 12.030 20,016 23, 000 
Petroleum: 
Crude thousand 42-gallon barrels_ _ 9,178 9,995 10,822 10,480 11,200 
Refinery products:* 
Gasoline do 1.864 1.864 2,008 2,080 2.060 
Jet fuel do- 248 280 €300 6300 300 
Kerosine ccc do 909 744 548 450 570 
Distillate fuel oil do 2.351 2.500 2.626 €2,570 2.770 
Residual fuel oi] _-_____________ do- 1.279 1.532 1.396 1,540 1,610 
Lubricants- do- 13³ 140 140 2140 140 
Gͤ’ tercer a do- 179 e223 e220 220 220 
Total -Secas A ees do... 6,963 1,283 7,238 7, 300 7,670 
*Estimated. Preliminary. "Revised. NA Not available. 


1Table includes data available through June 30, 1982. 


2In addition to the commodities listed, pottery clay, common sand, glass sand, other varieties of crude construction 
stone, and other varieties of gem stones are produced, but available information is inadequate to make reliable estimates 


of output levels. 


3Data are for fiscal years beginning Apr. 1 of that stated. 


*[ncludes fire clay powder. 
5Data exclude products used as fuel in refineries. 
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TRADE 


Total foreign trade has had a dramatic 
increase in recent years. Exports have im- 
proved substantially, and total trade has 
gone from $400 million in FY 1975-76 to 
$1,200 million in FY 1980-81 and should 
reach $1,500 million in FY 1981-82. This 
would be the first time that trade exceeded 
in constant-dollar value the levels attained 
before the Socialist government assumed 
power in 1962. 

The main reason for the improvement 
has been a large input of foreign capital in 
the form of concessional loans. These loans 
have enabled Burma to purchase necessary 
capital equipment and spare parts to reha- 
bilitate old industries and to create new 
production capabilities. 

In 1979-80, Burma's annual balance of 


trade was in deficit about $250 million, and 
a similar deficit was forecast for 1981. The 
large amounts of loan and grant aid helped 
offset Burma's trade deficits and provided 
small net surpluses in overall balance of 
payments in FY 1979-80 ($67 million) and in 
FY 1980-81 ($49 million). 

According to provisional data, 17% of 
total exports were minerals and gems, while 
23% of imports were classed as raw materi- 
als in FY 1979-80. Burma's mineral exports 
(excluding petroleum products) exceeded 
$52 million in FY 1980-81 compared with 
$38 million in the year before. The increases 
were a result of better world market prices 
and also expanded sales of silver, lead, 
copper matte, and zinc and tungsten con- 
centrates. 


COMMODITY REVIEW 


METALS 


Copper.—Burma's plans for greatly in- 
creasing its copper production appeared to 
be going well during 1981. Construction 
activity at the Government-owned Monywa 
copper project was reportedly ahead of 
schedule, and production from the mines 
and concentrator could begin in early 1982. 
Currently about 100 tons of copper-in- 
concentrate is believed to be produced as 
byproduct from the Bawdwin lead mine 
each year. 

RTB Bor of Yugoslavia is providing the 
design and technology for the mines and 
copper concentrator. It will also provide 
operating assistance in the early startup 
stages. The Kyesintaung and Sabetaung ore 
bodies are being developed just west of the 
Chindwin River, opposite the railhead town 
of Monywa. Overburden removal at the 
open pits was well underway. Mining and 
milling capacity was expected to be 12,000 
tons per day of chalcocite ore containing 1% 
to 1.596 copper. Earlier plans had called for 
a capacity of 8,000 tons per day. Proved 
reserves are reported to total 250 million 
tons. 

The No. 1 Mining Corp. of Burma was 


studying the possibility of constructing a 


flash smelter for production of blister cop- 
per or copper cathodes. Estimated cost 
would be $30 million, and the output would 
be for export. 

Iron and Steel.—In October 1981, the 
Danieli Co. of Italy completed a 20,000-ton- 


per-year-capacity Kinglor Metor direct- 
reduction steel plant. The plant is located in 
northern Burma at Ánisakan in Maymyo 
Township and is the first commercial appli- 
cation of this noncoking-coal and natural 
gas-based direct-reduction process outside 
Italy. A nearby iron ore mine with a small 
reserve of good ore will supply the plant. 
Coal, limestone, and natural gas will also be 
supplied from domestic sources. A 15- to 17- 
ton-capacity electric arc furnace was appar- 
ently still under construction at yearend. 

In November 1981, Burma reportedly 
signed a contract with Danieli for a second 
direct-reduction stage, doubling the plant's 
capacity to 40,000 tons per year. In addition, 
an outdated steelmaking plant will be re- 
placed. The second stage will incorporate a 
two-strand continuous-casting line for billet 
production. The completed plant will have a 
capacity of 25,000 tons per year of reinforc- 
ing rods and will supply most of Burma's 
needs for pig iron. 

Lead, Zinc, and Silver.—The Bawdwin 
mining complex at Namtu in northern 
Shan State is Burma's only source of lead 
and zinc ore and refined silver. In FY 1980- 
81, the mine produced about 250,000 tons of 
ore assaying 4% zinc, 5% lead, and about 4 
ounces of silver per ton of ore. In recent 
years, the refining capacity of the smelter 
at Namtu has dropped significantly, lower- 
ing the overall productivity of the Bawdwin 
complex. A new refinery was completed 
early in the year, and opening ceremonies 
were conducted by the Minister of Mines on 
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April 2, 1981. 
According to No. 1 Mining Corp. officials, 
the new plant will handle 500 tons of ore 


per day and produce 3,000 tons of zinc 


concentrate, 2,300 tons of refined lead, and 
160,000 ounces of silver annually. The Min- 
istry of Mines financed the new facility 
through a loan from the Federal Republic of 
Germany. It took 3 years to complete and 


replace the old smelter, which was built at 


the turn of the century. 

The No. 1 Mining Corp. still had plans to 
change the underground mine to an open 
pit operation. The high-grade ore zones 
have been worked out, but there is still a 


considerable tonnage of lower grade ore. 


that is readily minable by open pit methods. 
Conversion to open pit mining would allow 
an increase of about 60,000 tons per year of 
ore production. 

Tin and Tungsten.—The No. 2 Mining 
Corp. under Burma's Ministry of Mines 
took delivery of its new offshore tin dredge 
Heinze. The dredge was constructed by Far 
East Livingston Co. of Singapore. Design 
problems were encountered, and the dredge 
required extensive alterations. It presuma- 
bly operated along the Tenasserim coast in 
southern Burma at least during the last of 
the fair weather season in 1981. 

The Burmese Government officially re- 
ported the completion in FY 1980-81 of the 
Heinda Mine expansion project under the 
No. 2 Mining Corp. The mine and equip- 
ment were ready for a test run and were 
expected to have an output of 1,000 tons of 
tin concentrate per year. The mine is lo- 
cated 35 miles east of Tavoy in southern 
Burma. 

The Heinda fossil placer tin deposit is an 
unusual, tightly cemented series of coarse 
to fine conglomerate layers. Each ore layer 
is about 8-meters thick and grades from 
very coarse at the base to sand and clay at 
the top. The cassiterite occurs mostly in the 
coarse basal material. This causes problems 
in handling the ore horizon, which contains 
solid granite boulders up to 2 meters in 
diameter. The entire deposit requires dril- 
ling and blasting, and the bigger boulders 
require secondary blasting. The distribution 
of the cassiterite in the ore body is highly 
uneven, varying from 0.05 to 3.0 kilograms 
SnO, per cubic yard. In addition, there is a 
very wide range of cassiterite grain sizes 
evenly distributed from 150 millimeters 
down to 0.075 millimeter causing further 
complications in the milling process. Re- 
ported recoverable ore reserves were put at 
about 7,000 tons of contained tin metal at 
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Heinda. 

The nearby underground Hermyingyi 
Mine was being rehabilitated, and a detail- 
ed ore reserve estimate was being made by 
the Department of Geological Survey and 
Mineral Exploration. 

Construction began in 1981 on a small 
(1,000-ton-per-year) tin smelter in Syriam, a 
southeast suburb of Rangoon. The wor! was 
being done with financial and technical 
assistance from North Korea. Most of the 
plant's output will be exported and will 
provide a considerable increase in foreign 
exchange earnings to the Burmese Govern- 
ment. 

The Department of Geological Survey and 
Mineral Exploration continued a compre- 
hensive survey of the tin and tungsten 
resources of southern Burma both onshore 
and offshore. 

The FY 1981-82 plan called for production 
of 1,750 tons of 65% SnO: concentrate and 
700 tons of 65% WO; concentrate. The plan 
also called for an output of 700 tons of 
mixed tin-tungsten concentrates. Statistics 
for the first 8 months of calendar 1981 
showed production was proportioned quite 
differently from the plan. Tin concentrates 
totaled just over 400 tons and tungsten 
concentrates just under 400 tons. The mixed 
tin-tungsten concentrates, however, came to 
nearly 1,600 tons by the end of August. 

The officially reported tin and tungsten 
production figures are believed to be far less 
than the actual tonnage mined in Burma 
each year. Many of the small mines are 
operated by tribute miners and are located 
in remote rugged jungle terrain. Political 
instability in the mining area and a very 
low price paid to the miners for the tribute 
concentrates combine to make smuggling 
both easy and profitable. Some sources be- 
lieve the true output to be nearly double the 
official figures. 


NONMETALS 


Burma began to develop its nonmetallic 
minerals after 1962 in an effort to become 
self-sufficient in a number of key areas and 
to promote local ceramic and cement indus- 
tries. With the exception of some specialized 
clays used in ceramics and barite produc- 
tion, this effort has been highly successful, 
and over the long term, there have been 
steady production increases. 

Barite.—Burma's barite comes from the 
Maymyo area in Mandalay Div., where this 
mineral has been extracted over the past 
decade. Burma mines barite principally to 
supply the domestic petroleum sector, but 
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neither the No. 3 Mining Corp. nor the 
Myanma Oil Corp. (MOC) operates an effi- 
cient barite mud production facility. The 
Canadian International Development Agen- 
cy had originally planned to construct such 
a plant and to upgrade the barite mining 
operation but dropped the project 2 years 
ago. 
Since that time at least one U.S. firm has 
expressed interest in building such a facili- 
ty, but negotiations over the price and 
Burmese difficulties in moving the ore from 
northern Burma to Rangoon have stalled 
the discussion. 

Fertilizers.—Burma produces urea fertil- 
izer from natural gas at plants in Pagan 
and Sale. Consumption, however, has gone 
up faster than production in recent years, 
and increasing amounts of expensive nitrog- 
enous fertilizers have had to be imported. 
The Government authorized construction of 
additional capacity in order to reduce im- 
ports and use more of Burma's abundant 
natural gas resources. It was reported in 
September 1981 that Petrochemical Indus- 
tries Corp. of Rangoon awarded a contract 
to UHDE GmbH of the Federal Republic of 
Germany to engineer and procure equip- 
ment for an ammonia and urea plant com- 
plex to be built at Kyawzwa, near Prome, 
about 350 kilometers north of Rangoon. 
Urea production capacity is to be 200,000 
tons per year. Scheduled completion is for 
late 1984. 

Other Nonmetals.—Limestone and gyp- 
sum are mined for cement production, and 
roughly 90,000 tons of crude clay is used for 
brick production each year. A French- 
financed, 200,000-ton-per-year cement plant 
was under construction during 1981 at Pa- 
an in Karen State about 170 kilometers east 
of Rangoon. In addition to the new mill, the 
Burmese Government reported that an ex- 
tension project at the old Kyangin cement 
mill was progressing on schedule. 1 The 
report did not explain if new capacity was 
being added or if the old plant was being 
reconditioned. 


MINERAL FUELS 


Coal.—Burma exploits some small depos- 
its of poor-quality coal. The new steel plant 
reportedly will use this domestic coal in the 
direct-reduction process. Production from 
the Kalewa coal mine, the country's largest, 
presumably will increase as steel produc- 
tion gets underway. 

Natural Gas.—Natural gas use has in- 
creased at a substantial rate and will con- 
tinue to do so as more industries take 
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advantage of its relatively low cost and 
abundance. Several new gas-turbine electric 
generators were completed during the year, 
and three 18,000-kilowatt units are planned 
for completion in 1982. Natural gas also 
powers a widening variety of industries. 
Completion of the direct-reduction steel 
complex should boost consumption of natu- 
ral gas even further in 1982. The FY 1981-82 
plan called for consumption of over 23 
billion cubic feet. 

Petroleum.—Burma’s oil industry ran in- 
to serious production problems at the end of 
FY 1980-81. Press reports indicated that the 
Mann Oilfield, the country's largest, was 
overproduced in an effort to increase output 
beyond its optimum flow. As a result, gas 
pressurization was reduced and consider- 
able water was mixed with the oil. Official 
production figures use wellhead flow which 
includes the water content. Actual crude oil 
production may have been 10% less than 
official data. 

The production loss came at a time of 
increasing demand and caused economic 
hardships, stalled a number of major devel- 
opment projects, and forced the Govern- 
ment to introduce fuel rationing in Ran- 
goon. 

Not only was the domestic economy af- 
fected, Burma’s reemergence as an oil- 
exporting nation was upset as the Govern- 
ment was unable to fulfill a 1-million-barrel 
crude oil export contract with Japan. Ex- 
port of a heavy semirefined fuel oil from the 
Chauk refinery was unaffected, however, 
and deliveries to Japan and North Korea 
continued. 

To avoid problems of paying for expensive 
foreign oil, Burma has refused to import 
crude oil or refinery products since 1975. 
Lubricants and aviation fuel, not produced 
in the country, were imported in small 
amounts. 

The newly completed 6,000-barrel-per-day 
extension of the 26,000-barrel-per-day Syr- 
iam refinery was closed early in 1981 be- 
cause of the crude oil shortage. 

Construction continued on the much de- 
layed 25,000-barrel-per-day refinery at 
Mann. The plant, under construction by 
Mitsubishi Heavy Industries of Japan, was 
rescheduled for completion in late 1982. It 
now faces the prospect of insufficient crude 
oil feed if there is no significant increase in 
the current production rate. 

Not all of the news was bad during the 
year. According to the Prime Minister, 
MOC has made three important onshore 
strikes. Two of the strikes were at Tantabin 
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and Kyontani villages in the northern 
Irrawaddy Delta. These discoveries mark 
the first time petroleum and gas have been 
found in limestone reservoirs in Burma. 
Four of nine wells at Tantabin struck oil 
and gas. The oil is sulfur-free and has a 
gravity of 48.5° API. One well drilled at 
Kyontani to a Burmese record depth of 
4,100 meters struck a 105-meter-thick lime- 
stone horizon with recoverable oil and gas 
reserves and similar characteristics to the 
Tantabin structure. 

The third strike was at Tuyintaung, 8 
kilometers east of Pagan in central Burma. 
The well struck sulfur-free 30.4 API gravi- 
ty crude from six oil- and gas-bearing sands 
between 2,440 and 2,990 meters deep. Con- 
siderable evaluation work will be necessary 
to determine the commercial viability of 
these discoveries. 

After 4 years without drilling offshore, 
Burma is to resume its search by testing the 
Gulf of Martaban area. Protracted negotia- 
tions between the Government and the 
Japanese National Oil Corp. (JNOC) have 
resulted in an agreement to form a joint 
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venture to explore four offshore concession 
blocks south and east of Rangoon. JNOC 
and 11 private Japanese companies were to 
work with MOC under a complicated fi- 
nancing arrangement. The consortium was 
hoping to begin drilling early in 1982. Twen- 
ty offshore wells were drilled in 1975-76 
with no commercial oil being found. Some 
natural gas was found.but in a location 
impractical for exploitation. 


Physical scientist, Division of Foreign Data. 

2U.S. Embassy, Rangoon, Burma. Industrial Outlook 
Pepot = Minera s. State Department Airgram A-36, July 

à „p. 2. 

3Burmese fiscal year runs from April 1 to March 31. 

*Where necessary, values have been converted from 
Burmese kyats (R) to U.S. dollars at the rate of 
K6.62 = US$1.00. 

5Ministry of Planning and Finance. Report to the Pyithu 
Hluttaw on the Financial, Economic, and Social Condi- 
tions of the Socialist Republic of the Union of Burma for 
1981-82. 1981, p. 242. 

Page 130 of work cited in footnote 5. 

Page 21 of work cited in footnote 5. 

Central Statistical Organization, Rangoon, Burma. Se- 
lected Monthly Economic Indicators. Statistical Paper 3, 
July-August 1981, p. 31. 

.S. Embassy, Rangoon, Burma. Forei 
Trends and Their Implications to the Uni 
81-069, July 1981, p. 4. 

10Page 242 of work cited in footnote 5. 

!!Page 244 of work cited in footnote 5. 
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The Mineral Industry of 
Canada! 


By Harold R. Newman, P.E.? 


In 1981, the Canadian economy displayed 
a relatively strong economic growth during 
the first half of the year but experienced a 
decline in activity with a drop in real 
output in the second-half of the year. The 
gross national product rose by approximate- 
ly 3% to an estimated $331 billion! at 
current prices. The unemployment rate av- 
eraged 7.5% for the year, and the consumer 
price index rose by 12.5%. 

The recession of the national economy 
was reflected in the economic performance 
of the Canadian mineral industry. The val- 
ue of output of the mineral industry de- 
creased by 6% in response to the national 
and worldwide recession. The industry was 
undergoing production cutbacks in most of 
the mineral commodities as a result of the 
depressed domestic and world demand and 
falling mineral prices. 

The Canadian mining industry has suffer- 
ed from uncoordinated tax legislation, weak 
markets, high transportation costs, high 
costs of labor and production, and trade and 
tariff barriers for its mineral exports and is 
now closely observing the emergence of the 
Canadian Government's National Energy 
Program (NEP). The publicized goal of NEP 
was to reduce foreign ownership of Canadi- 
an oil. The Canadian mining industry has 
always been predominantly Canadian own- 
ed even though there was major foreign 
capital investment in some Canadian explo- 
ration and development projects. The im- 
pact of the NEP on the nonfuel mineral 
sector was uncertain and Government poli- 
cy was unclear at yearend. Politics notwith- 
standing, Canada was certain to maintain 
its prominent position as a world class 
mineral-producing country. 


Government Policies and Programs.— 
The Canadian mining industry has faced a 
complex tax regime. It offered incentives to 
the industry, but also was not without its 
pitfalls and shortcomings. There was a 
three-tier tax structure on mining income. 
First, the Federal Government levied an 
income tax on the total profits of a mining 
company. This income tax, which consisted 
of a basic tax and a surtax, reflected tax 
incentives for the mining industry that 
consisted of a resource allowance of 25% of 
income, computed before deductions of in- 
terest and the writeoff for exploration and 
development costs; an earned depletion al- 
lowance, generally $1 for each $3 spent on 
exploration and new mine assets; an imme- 
diate writeoff of exploration and develop- 
ment costs as incurred, and a 30% or better 
deduction on equipment costs, computed on 
a declining balance basis. These rules ena- 
bled most new mining operations to recover 
most of their capital costs for revenue 
before they started paying any significant 
Federal income tax. 

The second element in the three-tier 
Structure was the provincial income tax 
that was similar, to the Federal tax, howev- 
er different approaches were used by the 
various Provinces. 

The third tax element was the provincial 
mining tax and again different approaches 
to rates and provisions were used by the 
various Provinces. Theoretically the mining 
tax applied only to profits from the extrac- 
tion of ores. 

In summary, the mine operators tax bur- 
den was the total amount of these three 
separate tax elements. The combination of 
taxes and incentives plus various provincial 
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policies resulted in a complex tax system.* 

The Foreign Investment Review Agency 
(FIRA) was setup in 1974 to screen invest- 
ment proposals of foreign companies seek- 
ing to acquire or establish a Canadian 
business. Investment proposals are evalu- 
ated by FIRA against a "significant benefit" 
to Canada criterion. This phrase, while not 
clearly defined, appears to include such 
concepts as the amount of Canadian re- 
search and development expenditures in 
Canada, export prospects, product innova- 
tion, processing of natural resources in 
Canada and an overall appropriateness to 
Canadian economic policy objectives. The 
agreements entered into by foreign firms 
with FIRA are considered legally enforce- 
able and may be subject to monitoring to 
ensure compliance. FIRA reviews may take 
from 60 days to years to complete. The 
proceedings are not disclosed, and the 
grounds for disapproval are not usually 
provided. A large majority of proposals are 
approved; however, a significant number of 
delays have occurred. 

Firms whose proposals are rejected are 
invited to resubmit revised proposals that 
provide greater benefits for Canada. It was 
announced in 1981 by the Canadian Govern- 
ment that a review of FIRA's administra- 
tive procedures was under way to determine 
what changes and streamlining might be 
warranted. 

The NEP, as announced in October 1980 
and subsequently amended in September 
1981, consisted of a series of measures that 
increased the role of the Central Govern- 
ment in energy development and establish- 
ed three specific aims. These aims are at 
least 50% Canadian ownership of oil and 
gas production capacity by 1990, Canadian 
control of a significant number of larger oil 
and gas firms, and an early increase in the 
share of the oil and gas sector owned by the 
Government of Canada. The oil and gas 
industry voiced strong criticism of NEP in 
what they maintained were discriminatory 
features of the tax and incentive proposals, 
and the specifics of the “Canadianization” 
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objective. 

The negative reaction of Canada's oil and 
gas industry to the Government policy was 
perhaps exemplified by the number of ac- 
tive drilling rigs departing Canada. In Octo- 
ber 1980, prior to the introduction of the 
NEP, Canada had about 434 rigs, the second 
largest number of active rigs in the world, 
the bulk of them Canadian owned. One year 
later, this number had fallen to 214 rigs. 

A 1981 study by Canada's National Ener- 
gy Board indicated that the NEP's oil self- 
sufficiency goal by 1990 was unlikely con- 


‘sidering the NEP's current formulation. 


Without modifications that return attrac- 
tive incentives to the industry, improve 
Canada's investment image to foreign in- 
vestment, and make nonconventional fuel 
development economically viable, the NEP 
may only promote continued and possible 
growing dependence by Canada upon world 
oil markets and impair Canada's ability to 
meet its oil import reduction targets. 

Canadian proponents of NEP disagreed 
with the above analysis. They maintained 
that the NEP and the Petroleum Incentives 
Program (PIP), which qualifies firms and 
individuals for incentives, with preference 
to Canadian firms and individuals, would 
induce Canadian-owned firms to increase 
exploration on Federal lands. The Canadian 
Minister of Energy, Mines, and Resources 
stated in May 1981 that under the PIP, the 
aftertax cost of $1 spent on exploration of 
the Canada lands will be $0.07 for a 75% 
Canadian-owned firm and $0.28 for a totally 
foreign-owned firm. 

In 1981, the Canadian Government and 
the Province of Alberta entered into an 
agreement for a two-tier pricing system for 
petroleum. The basic provisions of the 
agreement were that the price of old oil, 
previously discovered, would not exceed 
1596 of the world price level, and new oil, 
newly discovered and synthetic, would re- 
ceive world-level prices. It was felt that this 
two-tier price system would encourage pro- 
duction and reduce consumption. 


PRODUCTION 


According to the Canadian Department of 
Energy, Mines, and Resources, the total 
value of Canada's mineral production in 
1981 reached an alltime high of $33 billion, 
an increase of almost 4% over the previous 
year's value. The value of output of mineral 
fuel commodities increased about $1.1 bil- 
lion although the volume of petroleum and 


natural gas declined. Metallic mineral out- 
put declined $299 million, or 3.1%. The 
value of output of nonmetallics and of 
structural materials increased 11.9% and 
10.4%, respectively. 

Performance of the nonfuel mineral in- 
dustries was mixed. Copper output increas- 
ed in volume marginally, but since copper 
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prices fell, the value of copper output de- 
clined about 14%. Iron ore values in 1981 
remained about the same as the previous 
year. Zinc increased about 12% in output, 
and 39% in value. Gold output was down 
7% in volume, and 28% in value. The 
platinum-group metals increased 48% in 
volume and 41% in value. Nickel produc- 
tion declined 16%, while producers opera- 
ted well below capacity. 

Asbestos production declined about 1496 
in volume and 5% in value. Potash output 
fell 5.4% in volume, but rose 3% in value. 
The major structural materials, cement and 
sand and gravel, increased 8% and 17% in 
volume and value, respectively. 

The value of mineral output increased in 
8 of the 10 Provinces and in both Territo- 
ries. The Province of Alberta alone, with its 
large oil and gas output, accounted for 
approximately 53% of Canada's total miner- 
al value in 1981. Production values of the 
Provinces and Territories follow: 


Value, billion dollars 


Province or Territory 1980 1981 
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!Less than 1/2 unit. 


Source: Department of Energy, Mines, and Resources, 
Ottawa, Canada. Annual Report, 1981. 
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In 1981, more than 60 commodities were 
produced from mining activities conducted 
in every region of the country. The values of 
the principal mineral production follow: 


Value, million U.S. dollars 


Commodit 
ID 1980 1981 
METALS 
Iron ore 1,419 1,645 
Copper 1.551 1.327 
Nickel! 1.249 1.180 
Ir ee 716 9895 
Gold qqq _ 972 735 
Uranium (D ------- 586 642 
Silver 691 406 
Molybdenum -- ~- 250 265 
CP ee 228 223 
Total 1,662 7,418 
NONMETALS 
Potash,K20________ 851 876 
Cement 485 568 
Asbestos 516 491 
Lumen 108 124 
Salt .——— — cree 102 113 
Clay products 90 100 
Gyps um 33 39 
Totaal 2.185 2311 
MINERAL FUELS 

Petroleum 7,538 7,850 
Natural gas 5,129 5,135 
Coal les 777 872 
Totaal 13,444 13,857 


Source: Department of Energy, Mines, and Resources, 
Canada; Statistics Canada, 1981. 
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Table 1.—Canada: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981P 
METALS 
Aluminum: 
Asumini; gross weight ___ __ thousand tons 1,061 1,054 T953 1,202 1,208 
etal: 
Primary- —- co nonem ied 973,524 1,048,469 1860, 256 1, 074, 500 1,238,000 
Secondary 74,752 75,000 : ; 
Antimony" Be care y E 3,175 8,005 2,954 2,8361 *1,600 
Bismuth’ 2222222 165 145 139 171 123 
Cadmiunngmgddd 1,185 71,265 1.460 1,303 1,300 
ater uc. en ta ee oe kilograms. _ 490,856 574,674 455,713 531,000 566,000 
Mine output, metal content 1.485 1.234 71,640 1.603 2.270 
CENE pp 459 519 475 410 
Columbium and tantalum: 
Columbium concentrate (pyrochlore): 
Gross weight? __________________ 4,182 4,122 4,186 3,884 4,544 
Cb content |... 22222222222 1,754 1,729 1,756 1,629 2,810 
Tantalum concentrate: 
Gross weight 210 283 355 850 337 
Cb content. 8 8 9 9 6 
Ta contenlkukelkkd 2c c2 22-22 c 2-2 120 126 130 104 101 
Copper: 
Mine output, recoverable metal content 759,423 659,380 636,383 116,400 718,100 
Metal, primary and secondary: 
Blister and anode ______________ LL 500,274 425,300 384,500 492,700 693,188 
Refined . 3c . %⅛¾5ũvo es 508,767 446,278 397,263 505,238 413,633 
Golgdgdag thousand troy ounces. . 1,734 1,735 11,644 1.552 1.592 
Iron and steel: 
Iron ore: 
Gross weighgt thousand tons 57,638 41,751 159,617 50,866 49,844 
u Hn content do 36,168 26,228 37,681 32,045 31,402 
etal: 
Pig iroͤonnnn do- 9,661 10,340 10,906 11,183 9,870 
Ferroallo ys "ME 198 200 175 289 281 
Crude ste!!! do- 13,681 14,898 16,078 15,887 14,807 
Semimanufactures? do- 10,461 11.894 12,235 13,030 12,500 
Met reine metal content 280,955 319,809 310,745 296,641 332,074 
e 
DRE aa eS) é 187,457 194,054 1183, 769 162,463 168,450 
Steno te J ͤ K 53,100 51,800 68,600 71,117 69,658 
esium metal, primary - — - - - - --- oco- 7,633 8,309 9,015 8,899 8,715 
Mo 5 Jj7ͥͤ d S 16,568 13,943 11,174 12,198 14,184 
icke 
Mine output, metalcontent!? 282,512 128,310 126,481 194,947 155,175 
Metal, smelter. — - - - --------------—- 151,967 89,231 83,747 152,299 *115,000 
. Platinum-group metals troy ounces. . 465,371 346,212 197,943 410,757 , 
Selenium, refined’? |... kilograms. _ 410,552 392,777 511,704 4453, 600 420, 000 
Silver thousand troy ounces. .. 42,236 40,733 36 87 4 34,401 38, 677 
Tellurium, refined" ________-_- kilograms _ 37,021 45,299 147, ,204 45,000 *44,800 
Tin, mine output, metal content 328 360 337 264 
Titanium: 
Ilmenite, gross weight |... thousand tons. 1,442 1,810 1,219 *1,320 NN 
Sorel slag (70% to 72% TiO) --- -------- 692,341 850,032 477,040 874,717 762,000 
Tungsten, mine output, W content 1,812 2,289 12.597 3,179 1,993 
zreuum oxide (UO) 6,824 8,211 1,101 1,509 1,146 
inc: 
Mine output, metal content 1,070,515 1,066,902 1. 099, 926 894,575 1,097,192 
Metal, refined, primar 494,888 495,420 580,449 591,565 618,650 
NONMETALS 
Asbestos thousand tons. .. 1,517 1,422 1,493 1,323 1,133 
Bárieà oe es E E ee 116,950 87,996 67,131 85,000 84,600 
Cement, hydraulic!? ________ thousand tons 9,640 10,318 711,765 10,497 10,368 
Clays ind a clay products!“ value, thousands... $103,360 $109,635 $142,356 $133,611 $120,174 
Deer; eem ee EE 1,239 2,184 ,452 *2,000 *2,000 
5 (70% CaF3) )))) 59,500 oe ae zc zu 
1 and anhydrite thousand tons 1,234 8,074 8,098 7,209 7,800 
Sn gt ashe ea a do_ _ __ 1,900 2,034 2,034 2,554 2,554 
Mannesite, dolomite, brucite _ value, thousands... $6,290 $5,990 138,990 $10,405 $8,775 
Nepheline syenite_ __________---------- 574,558 599,121 605,699 592,000 *600,000 
Nitrogen: N content of ammonia... 1,763,600 1,926,200 1,981,300 1, 995, 800 2, O00, 000 
Pigments, mineral: Iron oxides, natura e ES 2,100 e, 800 : 
Potash, KO equivalent thousand tons 5,764 6,340 7,074 7,532 6,805 
Pyrites and pyrrhotite, gross weight... 24,119 9,203 31,032 82,000 *11,000 
Salt ·¹· nuces thousand tons 6,039 6,452 6,881 7,100 7,430 
Sand and grave“l do- 262, 905 272,092 285,221 276,452 287,468 
Silica (quart)ʒzʒ)zz do- 2.317 2,165 2,368 2,252 2,321 


See footnotes at end of table. 
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Table 1.—Canada: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981” 
NONMETALS —Continued 
Sodium compounds, n.e.s.: 
Sodium carbonat 450,000 450,000 ' 450,000 450,000 450,000 
Sodium sulfat 394,795 376,563 443,279 496,000 ,000 
redi JJC ͤ EE thousand tons 120, 163 122,144 109,719 103,366 94,577 
ur: 
Elemental byproduct: 
Of smelter gases do.. 736 676 667 903 720 
Of sour natural gas do— 6,475 6,248 5,935 6,000 5,700 
Of refineries __._..________ o 160 200 200 190 160 
Of tar sands._ _____________ do_ _ __ 100 118 213 300 230 
S content of pyrite and pyrrhotite® |. do... 12 5 12 12 12 
Talc, soapstone, pyrophyllite _____________-_ 72,400 61,661 90,330 89,000 90,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 134,000 130,000 135,000 135,000 143,002 
Bituminous and subbituminous 
ousand tons 23,201 25,419 28,006 30,576 36,695 
Eine SS do— 5,479 ,058 5,011 5,976 7,494 
Coke, high- temperature do... 4,906 4,968 5,715 *5,200 5,036 
Gas, natural: 
o onuneuasana million cubic feet. 3, 588,500 3, 569,046 3,780,145 3,541,024 3,470,942 
Marketeell!ll!l! do 3,160,525 3, 128.0 3,334,618 3, 067, 711 „006, 356 
Natural gas liquids: 
Gross: 
Butane ... thousand 42-gallon barrels. - 22,916 21,133 22,820 21,292 20,443 
Propane - --—-------------- do- 34,695 32,192 35,844 84,188 33,471 
Pentanes plus |... do... 47,468 ,423 42,038 38,089 36,491 
Ethane _________________ do- NA 6,329 20,612 20,475 29,377 
Condensate ____________ ~~ . 1,138 1,174 1,255 1,186 1,257 
Total] ——————— Se do- 106, 277 103,851 122,569 115,230 121,039 
Returned to formation, all types do— 400 397 400 NA NA 
/A SNNT DOE, 386,408 435,457 480,087 466,000 485,000 
Petroleum: 
Crude#®______ thousand 42-gallon barrels. .. 482,021 418,435 545,465 523,441 468,165 
Refinery products: 
Gasoline: 
Aviation do- 1.481 1.460 1.572 1.472 1.556 
AAB m do- 225,593 230,616 240,554 241,718 256,285 
Jet fuel . ...........-.-- do... 25,597 28,100 30,867 0,537 28,813 
Kerosine |... L2. do_ _ __ 26,064 23,557 24,991 24,184 28,749 
Distillate fuel oil... -------- do- 169,728 166,974 184.002 181.930 175, 532 
Residual fuel oil do- 112,791 108,665 113,730 102,124 751 
1 1 JC Ot nha tage ee do- 4.287 4,551 5,366 : 5,570 
er: 
Liquefied petroleum gas do- 11,360 13,070 13,485 13,520 13,057 
Petrochemical feedstocks _ _ do 23,497 ,683 85,059 82,894 32,391 
Asphalt: do- 18,422 18,628 21,241 ,907 19,154 
Petroleum coke 8 1.269 1,258 1,029 1,218 1,157 
Unspecified |... do- 7,217 3.711 5,440 5,310 5,210 
Refinery fuel and losses do— 31,697 33,142 84,491 32,035 31,970 
rr Ret do- 659,003 664,015 711.827 693,629 686,255 


*Estimated. Preliminary. Revised. NA Not available. 
Table includes data available through Aug. 30, 1982. 


2Sb content of antimonial lead alloys, flue dust, and doré slag estimated on the basis of reported gross production. 
Refined metal and bullion from domestic ores plus recoverable Bi content of exported concentrates. 
*Refined metal from domestic ores plus recoverable Cd content of exported ores and concentrates. 


5 Actual output not reported 


. Data represent Co content of all products derived from ores of Canadian origin, including 


nickel oxide sinter shipped to the United Kingdom and nickel-copper-cobalt matte shipped to Norway for further 


processing. 


S Actual output not reported. Data represent the output within Canada of metallic cobalt from ores of both Canadian 


and non-Canadian origin. 


TBlister copper from domestic ores plus recoverable Cu content of exported matte and concentrates. 


Series revised to reflect actual mine production rather than sales, which were re 


rted as production in previous 


editions. Sales . on a prome by y basis, in thousand metric tons, follow: 1976—55,416; 1977—53, 621; 1978—42,931; 
1979—59,617; 19 50,866; 198 9,844. 


1—4 


*Includes shipments of ingots from primary plants for rolling elsewhere. 
1°Refined nickel from domestic ores plus Ni content of oxide produced and recoverable Ni content of exported matte. 


H From all sources, including imports and secondary sources. 
Cement shipped and/or used by producers. 


13Includes bentonite,products from common clay, stoneware clay, fire clay, and other clays. 


I Crushed, building, ornamental, paving, and similar stone. 
18Including synthetic crude (from oil shale and/or tar sands). 
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TRADE 


billion for 1981. Some of the mineral im- 
ports were already being produced in the 
country; oil, coal, and iron ore were the 
most important. The mineral fuels account- 
ed for about 79% of all mineral imports. 
Others included bauxite, alumina, phos- 
phate rock, various metals such as chromi- 
um, manganese, tin, and some industrial 
minerals. 


In 1981, Canada exported about 44% of its 
crude mineral production to more than 90 
countries. Export values of crude and fabri- 
cated mineral products were estimated at 
$26.9 million or 32% of Canada's total 
commodity exports. 

For reasons of economics and geographi- 
cal distribution of the resources, Canada 
also imported large quantities of minerals. 
Crude mineral imports were valued at $11.2 


Table 2.—Canada: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodit 19797 1980 : 
" ned Other (principal) 
METALS 
Aluminum: 
Me ipee 5 abrasive grades, 
Al content“ 26,543 39,541 33,287 Italy 2,127; United Kingdom 1,784. 
Metal including alloys: 
Sera 70, 465 78,616 49,839 Japan 22,444; West Germany 1,724. 
Unwrought. —------------ 552,1 784,817 438,092 Ja 125, 008; Netherlands 3 36, 469; 
ina 
Semimanufacture! |... 86,585 42,264 29,385 Colombia 4,435; United Kingdom 694. 
Cadmium metal including alloys, all 
forms Dn¶„ wk 1,293 1,096 783 United Kingdom 312. 
Calcium metall 377 408 304 Mexico 64; Australia 33. 
Cobalt: 
Oxides and salts, icht 559 1.091 United Kingdom 1,066; Norway 25. 
Metal including alloys all orm 302 327 230 Netherlands 64; West Germany 14. 
Columbium ore? . ------------- 510 656 656 
pper: 
Gre and matte, Cu content 815,211 286,075 3,179 Ja 178,913; U.S.S.R. 24,188; 
orway 19,723 
Slag, skimmings, sludge, Cu content 243 322 306 Spain 16. 
Metal: 
Unalloyed CETTE ee 15,896 19,892 14,061 r eure 1,672; Spain 
Alloyedl ---- 24,665 23,223 11,768 R 5,157; Taiwan 
Unwrought, unalloyed . - - - - - — 191,226 335,196 126,868 United — * i^ 558; West 
Germany 
Semimanufactures: 
Unalloy ed 29,741 28,575 15,519 Venezuela 2,137; Pakistan 1,843. 
Alloyedd 18,786 11,8601 10,734 irt Kingdom 177; West Germany 
Gold: 
Ore and concentrate, Au content 
troy ounces. _ 199,928 202,170 21,279 "-— oec United Kingdom 
Metal, unwrought and partly wrought: 
Unal alloyed 
thousand troy ounces. . 1,589 1,886 1,682 gens d eiie 146; Belgium- 
uxem 
Alloyed - - - ---- troy ounces_ _ 201,415 38,446 34,295 Trinidad-Tobago 2, 535; Italy 1,302. 
Iron and steel: 
Ore and concentrates 
thousand tons 48,849 39,021 17,263 Netherlands 6,211; rr 3,998; 
United Kingdom 3,687. 
x 
E ARR P RENI Oros . 1,083 185 454 Italy 133; Spain 70. 
Pii iron and related material 393,857 740,703 248,559 Netherlands 230,055; Spain 136,804. 
erroalloys: 
Ferromanganese __------ 12,043 11,298 11,209 Malaysia 53. 
Ferrosilicon ----------- 40,732 52,377 21,609 Japan 21,209; India 3,116. 
GG eL ee 9,964 8,418 4,463 Ja 1 741; United Kingdom 1 659. 
Steel, primary form 120,781 327,139 97,988 Indonesia 21 ,380; Japan 21,179; 
Colombia 20,7 46. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 
thousand tons_ _ 864 1,151 800 China 139; Egypt 38. 
Universals, plates, sheets, strip 
do- 930 1.314 733 Thailand 76; naia 1 20 Italy 75. 
8 and accessories 233, 221 253,772 138,400 Mexico 7 2,599; Ital 39,8 
JJ E d Um 85,339 96,274 93,006 Hong Kong 865. 
Tubes, pipes, fitting 421,415 239 376,483 ^ United Arab Emirates 9,933; 
Trinidad- W 5,21 4. 
Castings and forgings, rough _ 190,150 183,354 131,541 United Kingdom 690 


See footnotes at end of table. 
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Table 2.—Canada: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Lead: 
Ore and concentrate, Pb content 
Metal: 

Scrap, including alloy scrap- 


Unwrought, unalloyed _ _ __ _ __ 


ibe ee including 
JFF” d oec e 
Magnesium metal Fb MAUS 


Mercury? |... 76-pound flasks_ _ 
Molybdenum ore and concentrate, Mo 
content?___---------------- 


Nickel: 
Ore, matte, speiss, Ni content 


3 Tee aper — —— NS 
including alloys: 
Scrap 


Unwrought______________ 
Semimanufactures .. _ 


Platinum-group metals: 
5 residues, mattes, metal 
„ troy ounces. . 


Metals including alloys: 
Unwrought and partly wrought 7 
oco 


Selenium metal and salts, Se content 
ilver: 
Ore and concentrate, Ag content 
thousand troy ounces. _ 


Metal, refined including alloys, 

unwrought and partly moeni 

Tin ore and concentrate, Sn content 

Titanium: Ilmenite and ilmenite sand? * 
Uranium and thorium concentrates 

value, thousands 


Zinc: 
Ore and concentrate, Zn content 


Metal including alloys: 

p, dross, aan 
Blue powde rr 
Unwrought. 


Other: 
Ores and concentrates, gross weight 
Ash and residue containing non- 

ferrous m 


Oxides, ay Toroa 5 HERES 
Metals including al 
ious so 
Waste and sweepings 
value, thousands 


d "E and partly 
—— troy ounces 
Base motali a all 1 forms SENDER 


NONMETALS 
Abrasives, n.e.s.: 
Narr]! 
Fused alumina (artificial corundum), 
crude an rans J 
Silicon carbide, crude and grains 
Grinding and polishing riim and 
stones value, thousands 


Crude 
Milled fiber, all grades 
thousand tons 


See footnotes at end of table. 


19797 


151,494 
21,882 
117,992 
9,682 
6,051 
397 
11,482 


42,135 
17,190 
2,401 


85,460 
12,298 


157,719 
53,520 
57,196 

289 


13,366 


29,679 
713 
139,447 


$324,340 


598,279 


15,443 


3,642 
429,367 


1,955 
343,731 
18,674 
102,304 


$91,897 


8,506 
1,656 


165 


183,159 
84,546 


$700 
20 
1,461 


1980 


147,007 
21,106 
126,539 
4,682 
5,317 
NA 
14,584 


42,647 
16,989 
2,664 


92,396 
19,086 


397,656 
46,017 
41,469 

307 


United 
States 


1,632 
1,737 


50,510 
10,538 


2,730 
42,875 
26,028 

153 


6,240 


28,144 
548 
9,239 


$193,071 $175,758 


434,177 


22,195 


645 


3, 
471,949 
3,722 


18,172 
20,532 
132,879 


$144,221 


23,670 


1,974 


85 


166,328 
12,416 


$1,978 


1,217 


62,318 


13,186 


3,394 
278,226 


3,250 
29,302 
9,449 
123,256 


$62,038 


991 
1,684 


Destinations, 1980 
Other (principal) 


Japan 89,631; West Germany 18,281. 

West German po 640; Brazil 1,575; 
Sweden 1, 

Wet Genua) 15,394; U. S. S. R. 
11,664; Italy 8, 348. 

United Kingdom 216; Denmark 214. 


Ja 1,548; West Germany 975; 
SN nited Kingdom 657. 


Belgium-Luxembourg 4,098; Japan 
4,033; United Kingdom 2, 216. 

Norway 25,094; tac Kingdom 
17,552; Japan 

NA. 

ger Germany 429; United Kingdom 


NA. 

Finland 4,633; Belgium-Luxembourg 
1,316 

United Kingdom 394,926. 

United Kingdom 1,522. 

Brazil 14,328; Ja 4,750; West 

rmany 2,000. 
United Kingdom 94; New Zealand 20. 


re 3,846; Belgium-Luxembourg 


Belgium-Luxembourg 144; France 52. 
United Kingdom 165; Mexico 156. 


c Kingdom $8,637; Japan 


Ja 124,258; Belgium-Luxembou 
308 ꝗ Belg * 

United Mis tp 2,894; Belgium- 
Luxembo ug 2 5. 

Ecuador 135; Greece 49. 

95 Kingdom 50,479; Venezuela 

Brazil 192; Belgium-Luxembourg 177. 

Austria 20,044; Japan 9,151. 

Tarwan 7,111; Belgium-Luxembourg 

Australia 8,026. 


United Kingdom $68,584; France 
$5,649. 


Japan 19,137; United Kingdom 3,542. 
ium-Luxembourg 126; United 
ingdom 84. 


St. Pierre-Miquelon 2. 


United Kingdom 8,044. 
Japan 2,466; Taiwan 128. 


New Zealand $80; Australia $71. 


West Germany 151; *** 132; 
United Kingdom 
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Table 2.—Canada: Exports and reexports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


l Destinations, 1980 
Commodit 1979" 1980 : 
" oo Other (principal) 
NONMETALS —Continued 
Barite, crullnee9ꝙ 2,088 650 650 
Cement, portland thousand tons 2,289 1,528 1452 Saudi Arabia 69. 
vaya n se 5 
rude including refractory clays 
do— 1.052 821 821 
Products 
Refractory including nonclay 
brick eos 14,493 68,490 24218 Venezuela 9,176; Chile 8,196. 
Nonrefracto 
value, thousands $2,958 $2,526 $2,436 NA. 
Diamond 
Gee carats _ 34,571 28,929 4., 750 T 10,190; Israel 
Industrial including dust do... 195,265 260,612 203,418 Australia 34,215; Ireland 11,227. 
Fertilizer materials: 
Manufactured 
Nitrogenous __ thousand tons. - 1,838 1,817 1,211 India 28; Philippines 26; Australia 21. 
otamsic. gel 10,631 10,565 7,158 Brazil 788; Japan 630; India 490. 
Other including mixed 597,831 565,318 ,102 ^ ium Luxembourg 51,254; Taiwan 
Ammon ia 483,939 431,019 431.019 
2 crude _____ thousand tons 5,415 4, : 
JJC Eae 90,863 403,172 399,278 Barbados 1,596; Honduras 1,153. 
Nepheline syenite 471.057 448,469 406,286 Italy 15, 601; Netherlands 9, 181. 
ents, mineral: Processed iron oxides 15,932 15,584 Poland 224. 
Precious and semiprecious stones 
excluding diamond 
value, thousands $5,366 $5,212 $2,750 Taiwan 88 Switzerland $470. 
Salt and brine - -- ousand tons 1,822 1,688 1,626 Quyana 5 ; Cuba 4. 
Sodium sulfat 193,347 246,116 985 Thailand 2, 989; Philippines 2,567. 
Stone, sand and gravel: 
Dimension stone. crude and partly 
worked 304,732 72,900 — 70,864 Bermuda 1,152; Japan 406. 
Limestone, except dimension 
thousand tons. . 2,296 2.215 2,214 St. Pierre-Miquelon 1. 
quar. ED WORSE 60,823 63,166 63,161 Republic of South Africa 5. 
e d and gravel ...........-- 325,641 , 347,564 Bermuda 25,800; Bahamas 12,766. 
ulfur: 
Crude and refined _ thousand tons 5,155 6,851 1,4435 Republic of South Africa 708; Aus- 
tralia 668; Brazil 1,654. 
Sulfuric acid... --- 139,425 323,776 323,762 Bermuda 11. 
Talc, steatite, soapstone, pyrophyllite ia En ic $2,096 8, 3, 
Other, crude. .... value, $45,959 $77,153 $28,418 France $12,142; West Germany 
$11, ais; ; Belgium-Luxembourg 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, bituminous . _ __ thousand tons 18,853 14,811 22 sapan 10, ch ia 1,607; Republic 
of Korea 1, 
Coke and semicoke.. —- - ---------—- 228,185 342,276 142,809 Belgium-Luxembourg 52,566; Nether- 
lands 41,557; Venezuela 32,139. 
Gas, natural million cubic feet 990,493 810,935 810,935 
Petroleum and refinery p : 
Crude 
thousand 42-gallon barrels. . 105,260 78,192 78, 192 
Refinery products: 
Gasoline do— 5,744 4,4444 3,576 Netherlands 275; Madagascar 177; 
Argentina 165. 
Distillate fuel oil do____ 14,940 13,821 914 “Singapore 14 4,546; Indonesia 1,549; 
pore 
Residual fuel oil do. ... 14,993 18,093 11,939 B 614; Netherlands 540. 
Lubricants... do-— 39 85 47 Be ium- Luxembourg 12; West 
rmany 7; Cuba 
Other: 
Liquefied petroleum gas 
do. ___ 965 40,528 38,085 Japan 2,412; Mexico 30. 
Asphalt do— 1.035 ; 980 United Kingdom 10; Ivory Coast 3. 
EUR coke and pitch | 
co ke „ 8 690 831 402 Japan 296; Australia 117; Greece 16. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude c hemicals 
838 17,364 20,113 19,621 


Netherlands 310; France 93; United 
Kingdom 58. 


Revised. NA Not available. 


1May include relatively minor quantities of certain shapes not normally included among semimanufactures. 
Partial figures: Data given are for U.S. imports for consumption only. 
Includes some scrap. 
*Largely, if not all, used i in the production of heavy aggregate. 
Total excludes quantity valued at $10,551,000 in 1979 and $11,143,000 in 1980. 
*Total excludes quantity valued at $12,063,000 in 1979. 
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Table 3.—Canada: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
mmodit 1979 1980 : 
Commodity 2 Other (principal) 
METALS 
Aluminum: 
Bauxite thousand tons 2,150 3,504 35 Guinea 1,506; Brazil 1, 472. 
Alumin ae 952,583 983,971 276,797 Australia 374 058, Japan 171, 494, 
Jamaica 128,666. 
Metal including alloys: 
Ser) Ecce 30,681 30,724 30, 724 
Unwrou ght... 129,855 13,961 11,888 United Kingdom 1,436. 
Semimanufactures 7 138,270 114,100 107,053 Venezuela 3, 723. 
Antimony oxides. |. s 794 944 313 United Kingdom 559. 
Chromium: 
Ore and concentrate 27,373 28, 373 7,769 Mozambique 9,288; Philippines 5,970; 
Albania 4,719. 
e Oxide and hydroxide- - -- ------- 1,908 1,717 1,624 United Kingdom 57. 
r: 
r and concentrate 12,653 12,744 6,385 Chile 5,381; Peru 924. 
ee DONEC a ee 542 142 189 United Kingdom 3. 
eta 
Scrap including alloys os 35,443 35,051 34,935 Peru 75; Haiti 24. 
Unalloyed: 
Unwrought ___._____-- 32,541 13,466 8,729 Peru 3,489; Chile 500; Japan 499. 
Semimanufactures 16,565 6,068 4,248 Ja 1. 174: Sweden 220; West 
rmany 167. 
Alloys, unwrought and semi- 
manufactures 718,536 19,937 16,539 West Germany 1,894; United 
Kingdom 309. 
Gold: 
Ore and concentrate 
value, thousands $8,129 $33,924 $33,635 Peru $149; Nicaragua $104. 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . T2 881 2,249 1,854 Switzerland 247; Hong Kong 88. 
Iron and steel: 
Mela 5 thousand tons 5,913 5,875 5, 653 Brazil 222. 
etal: 
PFC do... 1,047 1015 1,015 
Piel iron and related materials 719,789 10,751 10,499 West Germany 143. 
Ferroalloys: 
Ferrochrome _________- 34,720 41,869 10,515 Re Dia South Africa 19,836; 
razil 7, 
Ferromanganese including 
spiegeleisen _________ 183,699 26,704 4,793 . of South Africa 12, 283, 
orwa 
Silicomangan ease 21,876 20,90] 12,088 5 Tozo 050; Republic of South 
rica 
Ferrosilicon. . . _ 719,855 18,508 17,177 Brazil 445; Norway 442; France 409. 
Ferrotungsten . 21 7 2 Portugal 5. 
Ferrovanadiu e 349 520 520 
Other. r 16,707 10,506 3,452 iic 8,794; France 2,101; Brazil 
Steel, primary form 177,451 104,647 99,368 ^ United Kingdom 5,004. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections: 
Wire rod __—-_-----—- T166,266 106,493 10,668 Japan 47,145; Republic of South 
frica 22,889; France 17,519. 
Other bars and rods _ _ _ T133,803 83,410 48,211 United Kingdom 13,740; Japan 7,416; 
rance 4 
Angles, shapes, sections 1273,111 207,689 65, 402 Belgium-Luxembourg 48,258; Spain 
Universals, plates, sheets, 11,039,054 582,215 245, 826 Japan 13 134,840; Republic of Korea 
United Kingdom 23,305. 
Rails and accessories 20,636 29,089 20,971 Kingdom 2881, e 3,686; United 
ma ,8 
Wire o —— nce 160,947 35,270 10, 102 om 9,617; France 4,185; 
United Kin uxembourg 3,270. 
Tubes, pipes, fittings |... 1285, 144 322,111 99,001 Japan 164,338; Republic of Korea 
Castings and forgings, rough "139,095 129,363 114,186 United Ki doim 4,552; India 2,243; 
Spain 2,1 
Lead: 
Oxide o ð - nrc Lec 831 926 821 Republic of Korea 60; Mexico 
Metal including alloys, all forms 12,133 2,602 2,598 Japan 5. 
Magnesium metal including alloys, all 
%%%] ß ĩͤ v 8 8,147 8,820 3,652 United Kingdom 168. 


See footnotes at end of table. 
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Table 3.—Canada: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Manganese: 
Ore and concentrate 


Metal including alloys, all forms 
Mercury 6-pound flasks_ .. 
Molybdenum oxides and hydroxides .. .. — 
Nickel: 

Ore and concentrate including scrap 

(( ⁰·⁰r¹u ES 


Metal including alloys: 
Unwrought ------------- 
Semimanufactures 


Platinum - group metals including alloys, 
unwrought and partly wrought 
troy ounces. . 
Silver: ; 
Ore and concentrates! 
value, thousands 


Metals including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 
Sodium metall 
Tin metal including alloys, all forms 
Titanium: 
Dioxide, pure 


Metal including alloys, all forms 
Tungsten ore and concentrate ------ 
Zinc: 

Ore and concentrate including scrap 

FC! ⁰˙¹’w¹wꝛ.² 8 

Oxides and peroxides 

Metal including alloys: 


Unwrought ____________~_ 
Semimanufactures. -------- 
Zirconium metal including alloys, all 
fOrin8 nee ncm c 
Other: 
Ores and concentrates including scrap 
metal 


Base metals including alloys, 
unwrought and semimanufactures . 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
BUCO Sere ee 


Grinding and polishing wheels and 
stones value, thousands. _ 


Asbestos, crude . 
Barite rule 


Boric material: Oxide and acid 


Cement_ ------------------—- 
Clays and clay products: 
Crude: 


GG! ³˙ A 
Products: 
Refractory including nonclay 
bricks. .. value, thousands. - 
Nonrefractory _ _ _ _ _ _ _ do ... 
Cryolite, crude ___________- _-_- 


See footnotes at end of table. 


1979 


45,150 
8,275 


1,471 
336 


19,047 


13,108 
15,353 


26.585 


$218,867 


1,232 
8,237 
14, 689 
79,815 
T31 

11 


711,660 
1,717 
304 
2,573 
542 
312 


"118,131 


71,841 


7155,612 


$16,315 
r 


13,606 
248,421 
638,307 
12,544 
52,244 
11,710 


273,422 
129,133 


"$75,818 
$43,530 
1518 


1980 


95,161 


6.957 
1.464 
362 


26,149 


5,224 
2,268 


34,227 


United 
States 


8,010 


440 
1,257 
302 


11,902 


3,238 
1,546 


23,524 


$846,299 $734,686 


10,903 10,492 
7,110 7.092 
4,527 3, 153 
6,135 3,817 

986 932 
6 6 

59,542 52,040 

1,526 1,835 
234 233 
724 724 
557 278 
229 191 

151,419 81.164 

1.338 1.195 

57,513 57,265 

$15,710 $10,557 

1,156 307 

48,149 48,523 
12,940 9,888 

247 220,656 
471,683 345,345 

19,719 19,719 

39,334 38, 980 
1.385 1,385 

254.350 222,882 
122,416 121,842 
$88,664 $80,816 
$54,219 — $6,081 

214 38 


Sources, 1980 


Other (principal) 


Gabon 36,346; Republic of South 
Africa 23,508; Brazil 15,360. 

Republic of South Africa 6,413. 

Japan 207. 

West Germany 60. 


Australia 4,254; France 3,568; United 
Kingdom 2,221. 


Norway 1,708. 
West Germany 501; United Kingdom 
112; Sweden 80. 


United Kingdom 10,245. 


Peru $35,511; Panama $26,609; 
Nicaragua $17,398. 


Peru 297; United Kingdom 82. 
United Kingdom 18. 
Bolivia 617; Brazil 279. 


France 809; United 
Kingdom 565; Australia 483. 
United Kingdom 53. 


Australia 3,432; Bolivia 2,198. 
United Kingdom 180. 


NA. 
Belgium-Luxembourg 216. 


France 38. 


Australia 38,185; Republic of South 
Africa 17,803. 


Bolivia 54; United Kingdom 38. 


155 Germany 118; United Kingdom 


Italy $1,418; Austria $856. 

Republic of South Africa 849. 

United Kingdom 101; China 54; 
Netherlands 54. 

France 1,771; Netherlands 608. 

Japan 1,175; Italy 955. 


Greece 125,927. 


United Kingdom 354. 


United Kingdom 31,468. 
United Kingdom 313; France 79; 
est Germany 72. 


West Germany $2,501; United King- 
dom $2,035; Austria $1,647. 
m Meo Spain $7,882; Japan 


Denmark 236. 
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Table 3.—Canada: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Diamond: 
Gem, not set or strung . — - carats. _ 


Industrial thousand carats.. . 


Diatomite __________~_______ _ 
Fertilizer materials: 
Crude: Phosphate rock 


thousand tons 

Manufactured: 
Phooy enous _____________ 
Phosphatica 


Potassic P 


Ammoniak 


sintered __________________ _ 


Mica, crude ___________-.__--_~- 
Pigments, mineral: Iron oxides, processed 
Precious and semiprecious stones 
excluding diamond 
value, thousanda  .. 


Salt and brine... thousand tons.. _ 
ium and potassium compounds, n.e.s.: 
Caustic soda 
Caustic potash, sodic and potassic 
peroxides __________..____ 
Sodium carbonate including sal soda _ 
Sodium sulfate |... _ 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Worked . value, thousands 
Dolomite, calcined : 
Limestone excluding dimension 

thousand tons 
dat silex and erystallized 

d, gravel, crushed rock: 

Crushed rock. 

Silica sand ___ thousand tons 

Sand and gravel, n.e.s do- 

Sulfur: 
Elemental, all forms___________ 
Sulfuric acioddʒ . 
Talc, steatite, soapstone, pyrophyllite 
Vermiculite,crude. |... 
um 


REN value, thousands 
Oxides. hydroxides, peroxides of 
magnesium, strontium, barium _ _ _ 
e of asphalt, asbestos 
d fiber cements, unfired non- 
metals value, thousands. _ 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural . do- 
Carbon black _________________ 
Coal, all grades including briquets 
thousand tons 
Coke and semicoke. _____________ 
Gas, hydrocarbon, natural 
thousand cubic feet_ _ 


See footnotes at end of table. 


1979 


137,732 
1,332 


1,134 
128,362 


13,683 


165,108 
"381,886 


71.775 
132,857 
56,227 
167,905 
152,463 
260 
741,480 
88,909 


3,131 
712,303 


"$23,318 
1,276 
"345,698 
184,585 
23,156 


748,961 
$3,691 


3,216 
1,259 


19,329 
,652 
1,202 
1,699 
170,617 
150,350 
37.486 
$10,310 


38,405 


$4,385 


181.547 
111,663 


17.587 
385,526 


114 


1980 


133,308 
1,343 
1,287 

26,577 
4,207 


136,449 
248,381 


82,852 


58,039 


$5,106 
4,316 


2,418 
280 


16,066 
403,377 


104 


United 
States 


22,215 
199 
1,269 
26,577 
4,207 


119,985 
246,763 


$10,443 
730 
203,257 


3,899 
161,308 
675 


40,458 


$695 
4,316 


2,418 
277 
38,088 
1,194 
1,206 
1,755 
18,048 
50,498 
26,841 
$7,628 


27,683 


$3,478 


$1,417 
9,506 


16,066 
403,377 


104 


Sources, 1980 
Other (principal) 


Benum nemore 43,335; Israel 
Ireland 332; Belgium-Luxembourg 75; 


United Kingdom 68 
Ireland 18. 


Netherlands 7,992; Chile 7,537. 

a. 1,154; Israel 
499. 

NA. 

Netherlands 745. 

Mexico 119888 Morocco 39,808. 


Mexico 119,693 


Japan 212. 
West Germany 1,000; United King- 


dom 878. 


West Germany 5,071; Greece 4,300; 
aoe 2, 560. 


West Germany 1,010; Spain 713. 

$4,825; West Germany $2,128; 
rael $1,501. 

Mexico 388. 

West Germany 10,342. 

NA. 

NA. 

United Kingdom 19,536. 

j£ of South Africa 8,978; Italy 

Italy $3,993. 


NA. 

United Kingdom 151; Italy 146. 
NA. 

NA. 

West Germany 12. 


Italy 125; United Kingdom 63. 
Republic of South Africa 7,756. 


Turkey $1,067; United Kingdom $204. 
United Kingdom 275; France 143. 


Belgium-Luxembourg $180. 


West Germany $106. 
United Kingdom 95; France 35. 
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Table 3.—Canada: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
á bd Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
rude 
thousand 42-gallon barrels. _ T222 219 205,736 45,379 rcx ATAMA 15,184; Venezuela 
Refinery products: 
Gasoline do... 235 1,769 6 Netherlands Antilles 783; Nether- 
lands 493; Philippines 487. 
Kerosine . _------- do... 3 2 2 
Jet ſu e! do- 163 394 2 8 230; Netherlands Antilles 
Distillate fuel oil . do— 1441 213 16 Netherlands Antilles 197. 
Residual fuel oil do... 15,481 10,174 1.766 Venezuela 6,156; Bahamas 916; 
Netherlands Antilles 873. 
Lubricantss ~~~ do... 11,089 131 584 Trinidad and Tobago 85; Netherlands 
Mineral jelly and wax do- 80 64 60 United Kingdom 2. 
Naphtha .........- do... 36 28 28 
Asphalt and road oils. . do... T285 225 225 
Liquefied petroleum gas 
0. — 103 1.682 1,681 NA. 
Petroleum and pitch coke 
do- 1981 908 890 United Kingdom 18. 
Unspecified __._____ do... 183 713 712 NA. 
Mineral tar and other coal-, petroleum-, 
and gas- derived crude chemicals 1112, 872 119,542 74,738 NA. 


"Revised. NA Not available. 
1May contain ores and concentrates of platinum-group metals. 


Table 4.—Canada: Value of principal 
mineral exports 


Value, million 
Mineral dollars 
1970 1980 


Natural gas 172 3, 323 
Crude petroleum! |... 541 2,418 
Copper and products? .... 575 1.267 
ron ore 397 1,084 
Nickel producta? F 646 915 
Potash? xu ont e Ar 101 789 
Silver?____________________ 66 141 
M cde uu i e id 25 662 
Asbestos? __________________ 190 523 
Zinc and product: 180 489 
Sulfur 437 5453 
Molybdenum! _______________ 51 300 
Lead and products? FCC 73 204 
Uranium’ ____~______________ 22 192 
Platinum metals? _____________ 39 172 
HERR an AONE ee ae eae 181 1.203 
SS. AAA 3,296 14, 685 
Crude materials (inedible). 
Crude materials (inedible) and fabricated materials 
(inedible). 
Fabricated materials (inedible). 
Includes value of sulfur in ores ($321, 962 in 1980, 
$1 022, 604 in 
Does not dione sulfur in ores. 
*Includes ld, unrefined (117,750 troy 
ounces = $3,414,797); gold, refined, expo y Canadian 


mines (766,731 troy ounces=24, 198 ere and gold, refined 
n.e.s. (4 ,990,239 troy ounces — $153 634,160); ld in ores 
and concentrates (203,025 troy ounces = $89, 20,485); and 
gold, refined (1,886,003 troy ounces - $11,130,644). 


Source: Statistics Canada, 1981. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Two companies were report- 
ed producing primary aluminum metal in 
Canada—Canadian Reynolds Metals Co., 
Ltd., and Aluminum Co. of Canada, Ltd. 
(ALCAN). Canadian Reynolds operated a 
154,000-ton-per-year smelter at Baie Co- 
meau, Quebec, while ALCAN had five 
smelters in Quebec—at Jonquiere, Grand 
Baie, Isle Maligne, Shawinigan, and Beau- 
harnois—and one at Kitimat, British Co- 
lumbia. ALCAN had a smelter capacity of 
961,000 tons per year and also produced 
alumina from imported bauxite for use 
mainly in its Quebec smelters. The Kitimat 
smelters used alumina imported from Aus- 
tralia. 

It was reported that the first 57,000-ton- 
per-year potline at Grand Baie, Quebec, was 
officially opened in September, a second 
line was completed in 1981 and construction 
was continuing on a third potline. Because 
of the weakness of the worldwide market 
ALCAN was to delay indefinitely the start- 
up of its second 57,000-ton-per-year potline 
that was completed in 1981. 

The 1981 recession was expected to con- 
tinue into 1982 with aluminum stocks re- 
maining high. If inflation and interest rates 
decrease, it was expected that additional 
smelter construction would resume in 1982. 

Copper.—The opening of several copper 
mines in Canada in 1980 was expected to 
lead to increased production in 1981; howev- 
er, the depressed world economy caused 
Canadian producers to reduce output. As 
the market became weaker in 1981, further 
production cutbacks and, in some instances, 
mine closures occurred. This situation was 
expected to continue unless there is a mark- 
ed improvement in the price of copper. 

The Consolidated Rambler Mines Ltd. 
copper-gold mine at Baie Verte, Newfound- 
land, continued to operate through 1981. 
The mine was expected to operate into the 
spring of 1982 at a reduced rate, provided 
there was no futher drop in metal prices. 
Although the Buchans Mine of ASARCO 
Incorporated was expected to close in 1981, 
some additional ore was discovered that 
should enable the mine to operate for an- 
other 2 or 3 years at a reduced rate. 

Camchib Resources Inc. maintained oper- 
ations at its mines at Chibougamau and 
developed additional ore zones at the Cedar 


Bay and Henderson No. 2 Mines. Camchib, 
and others were expected to spend $8 mil- 
lion by mid-1982 on drilling or underground 
exploration of about 11 mining properties in 
northwestern Quebec. 

Noranda Mines Ltd. announced that it 
had discovered copper mineralization be- 
neath the town of Murdochville, Quebec, 
adjacent to its Gaspe division, at a depth of 
about 700 meters. Noranda also announced 
that operations would be reduced at its 
Copper Mountain Mine and concentrator by 
the end of 1981. 

Texasgulf Canada Ltd. was renamed Kidd 
Creek Mines Ltd. after becoming a wholly 
owned subsidiary of the Canada Develop- 
ment Corp. Noranda reported its open pit F 
Group copper-zinc-silver-mine in Ontario 
was in production early in 1981. The South 
Bay Mine of Selco Inc., at Confederation 
Lake, Ontario, was reported closed in 1981 
after ore reserves were mined out. 

Hudson Bay Mining and Smelting Co. 
Ltd., Manitoba, was continuing develop- 
ment of the Trout Lake Mine near Flin 
Flon, Manitoba, the Spruce Point Mine at 
Reed Lake, and the Rod Mine at Snow Lake. 

Tech Corp. reported that its Highmont 
copper-molybdenum mine in the Highland 
Valley, British Columbia, was in produc- 
tion. 

Gold.—In 1981, gold prices declined and 
performance was disappointing compared 
with that of 1980. Weaker gold prices caus- 
ed the value and volume of production to be 
reduced from the 1980 level. 

In Canada, the reported level of explora- 
tion activity that developed in 1980 contin- 
ued throughout 1981. Claim staking was 
continued in the older developed gold min- 
ing camps, but areas in which new gold 
discoveries were reported also had substan- 
tial staking activity. Exploration of known 
properties continued with the rehabilitation 
of old shafts to permit underground explo- 
ration and reevaluation of reserve statistics. 
Much of the exploration has been in the 
Dawson Mountain range. The Department 
of Energy, Mines, and Resources reported 
that the volume of gold production in Cana- 
da in 1981 was slightly below that of 1980 as 
producers continued to mill lower grade ore. 
The decrease in both volume and unit value 
of product combined to reduce the value of 
gold production by 24% from the 1980 level. 

At the end of 1981, it was reported that 
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there were 37 lode gold mines in Canada 
operated by 28 companies. Four lode gold 
mines closed during the year. 

Several gold mines opened in 1981—three 
in Quebec, five in British Columbia, and one 
each in Ontario and the Northwest Territo- 
ries. Other mines were continuing mill 
construction and mine development pro- 
grams and were to be in full-scale produc- 
tion early in 1982. Ontario continued as the 
leading gold producer, followed by Quebec, 
British Columbia, and the Northwest Terri- 
tories. | 

The Royal Canadian Mint was proceeding 
with plans for further utilization of gold in 
their coinage. Canada ranked fourth in the 
total amount of gold used in coinage with 
about 914,000 troy ounces used in 1981. The 
maple leaf l-ounce coin has been popular 
and the mint was planning to coin a 0.1- 
ounce maple leaf. The maple leaf coin, at 
999.8 fine gold was considered to have an 
advantage over other gold coins of lower 
fineness. 

Iron Ore.—Canadian iron ore shipments 
in 1981 were estimated at about 50 million 
tons, with a value of $1.9 billion. Shipments 
in 1980 were 49 million tons valued at $1.7 
billion. 

The year was marked by a series of 
production cutbacks and layoffs at several 
iron ore mines and processing plants in 
Quebec, Labrador, and Ontario. For most of 
the industry, 3-year union contracts for iron 
ore workers were successfully negotiated 
without work stoppages. 

The Iron Ore Co. of Canada suspended 
operations at its Sept Iles concentrator and 
pellet plant in Quebec in May 1981 for the 
balance of the year causing 650 employees 
to be out of work. Sidbec-Normines Inc., 
Quebec, was the only company to operate a 
direct-reduction plant in Canada in 1981. It 
was estimated that the company produced 
about 1 million tons of pellets in 1981. 

The INCO Ltd. pellet plant at Copper 
Cliff, Ontario, remained idle in 1981 and the 
company stated that it had no plans to 
reopen the facility in 1982. 

Iron and Steel.—Production of crude 
steel in 1981 decreased by almost 8% rela- 
tive to that of the previous year to approx- 
imately 14.8 million tons. The domestic 
demand for steel during the first half of 
1981 was strong and, as a result, all three 
major steel companies filled orders on an 
allocation basis. Although there was less 
demand in the third quarter of the year, 


domestic producers continued to have diffi- . 
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culty satisfying some orders because of a 4- 
month strike that affected steel production 
in one-third of the industry. 

The low value of the Canadian dollar 
relative to the U.S. dollar continued to 
stimulate exports of Canadian rolled steel 
products, particularly during the first half 
of 1981. Exports, expressed in crude-steel 
equivalent, to all countries were estimated 
at 4.5 million tons, about the same amount 
as that of 1980. Imports increased signifi- 
cantly during the last 6 months of the year 
because of the strengthening of the Canadi- 
an dollar, increasing competition, and a 
shortfall of some domestic products. Accord- 
ingly, imports expressed in crude-steel 
equivalent were reported at 3.8 million 
tons, an increase of over 80% from that of 
1980. 

Lead and Zinc.—World economic condi- 
tions were not favorable for lead and zinc 
exports during 1981. Lead and zinc prices 
weakened in an extremely competitive mar- 
ket and the profits of Canadian producers 
were not as high as was expected at the 
beginning of the year. 

Refined zinc metal production in Canada 
has been estimated at 619,000 tons in 1981, 
compared with 592,000 tons in 1980. Canadi- 
an zinc metal producers were operating at 
an average of 97% capacity. 

Brunswick Mining and Smelting Corp. 
was building a 100,000-ton-per-year zinc re- 
duction plant at Belledune, New Bruns- 
wick. Basic engineering and planning was 
completed and construction was scheduled 
to start in May 1982, with plant startup 
targeted for late 1984. The project was 
estimated to cost about $360 million. 

Three zinc metal refineries, Cominco Ltd., 
Canadian Electrolytic Zinc Ltd., and Kidd 
Creek Mines Ltd., were in the process of 
adding to their capacity. 

Nickel.—In response to a continued weak 
world market, Canadian producers operated 
below capacity and maintained a tight con- 
trol over production to avoid excessive in- 
ventory levels. Temporary shutdowns were 
necessary in some locations. High interest 
rates, rising costs, depressed prices, and 
declining demand had significant a negative 
impact on revenues. 

INCO announced development of a new 
open pit mine at Thompson to replace the 
Pipe open pit mine that was expected to be 
depleted by 1984. The new pit was to be 
developed in two phases. The first phase 
was scheduled to be operational by 1984, 
mining a portion of the ore body to 
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a depth of about 125 meters. The second 
phase would develop the remaining ore 
body with production scheduled by 1991. 

Certain development work at Falcon- 
bridge Ltd.'s Craig, Lockerby, and Onaping 
Mines was to be suspended in 1982, al- 
though initial production at the Craig de- 
posit continues to be scheduled for 1987. 

Exploratory drilling and developmental 
work continued in 1981 on the New Quebec 
Raghan Mines Ltd. property in the Ungawa 
. area of northern Quebec. 


\/ Platinum-Group Metals.—The platinum- 


group metals produced in Canada were 
recovered as a byproduct in the treatment 
of nickel-copper sulfide ores. INCO and 
Falconbridge were the two major Canadian 
producers of platinum-group metals, with 
INCO the larger of the two. The platinum- 
group metals recoverod from Canadian ores 
averaged about 43% platinum, 45% palladi- 
um, and 12% other metals in the platinum 
group. It was expected that a strong indus- 
trial demand for the platinum-group met- 
als, particularly platinum and ruthenium, 
would continue through the 1980's. 

Silver.—It was reported that silver pro- 
duction in 1981 was valued at approximate- 
ly $406 million, representing a decrease of 
about $285 million from the 1980 value. 
Increased production in New Brunswick 
and British Columbia offset lower produc- 
tion in Ontario and the Territories. 

Canada continued to be a major world 
producer of silver and ranked third after 
Mexico and Peru. Production was expected 
to remain near recent levels; however, the 
decline in world silver prices will affect 
expansion and development of existing sil- 
ver properties and delay exploration. The 
United States was the major market for 
Canadian silver in 1981 and accounted for 
almost three-fourths of Canada's silver ex- 


ports. 

Other Metals.—Consolidated Durham 
Mines and Resources Ltd. closed Canada’s 
only antimony mines at its Lake George 
property near Fredericton, New Brunswick, 
when proven ore reserves were exhausted 
in early 1981. A new ore body near the 
existing mine has been discovered with 
reserves estimated at over 800,000 tons. 
Options were being investigated to mine the 
new property. 

Production of cobalt increased by about 
43% in 1981. Two companies, INCO and 
Falconbridge, produced cobalt as a byprod- 
uct of domestically produced nickel-copper 
ores while a third, Sherritt Gordon Mines, 
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Ltd., recovered cobalt from tolled and 
purchased nickeliferous materials. INCO's 
electrolytic cobalt plant at Port Colborne 
was expected to come onstream in late 1982 
or early 1983. This facility was expected to 
have a production capacity of about 1,000 
tons per year, and will replace the existing 
production line at Port Colborne. 

Two new molybdenum mines, the Kitsa- 
net and Highmont Mines, both in British 
Columbia, came into production in 1981. As 
a result of weak demand for molybdenum 
and an excessive inventory buildup, Placer 
Development Ltd. initiated a production 
cutback program at its Endako Mine. Out- 
put was reduced by an estimated 30%. 
during 1981. For like reasons the other 
major producers were expected to initiate or 
continue production constraints. 


NONMETALS 


Asbestos.—The soft housing market and 
slowdown in general construction resulted 
in weak demand and consequently higher 
inventories of asbestos fiber in 1981. The 
decline in shipments of asbestos fiber in 
1981 caused reductions in operations and in 
the work force of the mines. Quebec, the 
major asbestos producing area in Canada, 
was especially impacted by the weak mar- 
ket. Continuing environmental concerns 
were also probably reflected in the weak 
asbestos market. 

Fertilizer Materials.—Phosphate.—Can- 
ada did not mine phosphate and during 
1981 imported its phosphate rock require- 
ment almost entirely from the United 
States. Sherritt Gordon was conducting ex- 
ploration and production feasibility studies 
on a phosphate deposit near Kapuskasing, 
Ontario, 640 kilometers northwest of Toron- 
to. The property was optioned from Interna- 
tional Minerals and Chemical Corp. (Cana- 
da) Ltd. (IMCC) in 1979. IMCC had complet- 
ed an exploration program and reserves 
were estimated at 56.7 million tons grading 
20% POs. 

Potash.—Production and sales were down 
in 1981, compared with results in 1980. 
High inventories caused several mines to 
curtail production. Although prices were 
declining in the last part of 1981, the major 
producers in Saskatchewan continued with 
their various expansion programs, based 
partly on the assumption that the market 
would improve in the first quarter of 1982 
and that the world demand for potash 
would continue to grow. 

Sulfur.—Canada was the world’s largest 
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exporter of sulfur, accounting for over 40% 
of the total world sulfur trade. The chief 
source of sulfur was sour natural gas, pro- 
duced mainly in Alberta from about 57 sour 
gas plants. In 1981, Canada's elemental 
sulfur exports rose 8% over 1980 exports to 
8.0 million tons. Although sulfur prices 
have been volatile over the years, the Cana- 
dian sulfur industry was expected to keep 
pace with the world economy. 

Other Nonmetals.—Cement and gypsum 
production were also moderated by the 
depressed demand in the construction in- 
dustry. Total 1981 cement production in 
Canada was sustained at about the same 
level as 1980 although exports were estimat- 
ed to have decreased about 7%. Gypsum 
was expected to post an overall increase in 
production and exports of about 6%. 

Canada was the world’s foremost produc- 
er of nepheline syenite, which was mined 
from extensive deposits near Peterborough, 
Ontario. Although the value of exports 
increased in 1981 by an estimated 12%, 
production remained essentially the same 
as that of 1980. Canada exported a major 
portion of its production to the United 
States for use by the glass industry. 


MINERAL FUELS 


Coal.—Production and consumption con- 
tinued to grow in 1981. Development of new 
mines and expansion of existing properties 
were proceeding in order for the coal indus- 
try to meet growing domestic and foreign 
demand. Not only were there investments 
in mines but also in railway and port 
facilities. Coal liquefaction technology was 
also receiving attention. The Federal Gov- 
ernment was involved through the objec- 
tives outlined in the national energy pro- 
gram for finding improved ways to use coal. 
Increased coal-fired electrical generation 
plants in Canada were expected to ensure a 
demand for domestic coal, and an increased 
demand worldwide for steam and metallur- 
gical coal was expected to create a greatly 
expanded market in the coming decade. 

Natural Gas.—The supply of natural gas 
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exceeded Canada’s domestic requirements 
and authorized export markets in 1981. This 
factor plus the investment uncertainty cre- 
ated by the introduction of the NEP caused 
a decline in natural gas in 1981. The Cana- 
dian Department of Energy, Mines, and 
Resources indicated that compared to that 
of 1980, drilling activity for oil and gas had 
declined by 25% to 6,800 well completions. 

Revenues from the sales of Crown lands 
decreased by about 40%, geophysical activi- 
ty was reduced by about 20%, and rig 
activity in 1981 was expected to decline 
significantly according to the Department 
of Energy, Mines, and Resources’ estimates. 

Petroleum.—Production of crude oil, in- 
cluding synthetic crude and natural gas 
liquids, was estimated to decline by about 
7%. Although refining capacity was report- 
ed to remain unchanged, there was an 
estimated 6% reduction in processing. Re- 
cent major oil discoveries in the Beaufort . 
Sea and off the east coast were expected to 
add to Canada's established reserves esti- 
mated at 7.3 billion barrels at yearend. 

The investment uncertainty that existed 
following introduction of the NEP was 
eased considerably when agreements be- 
tween the western provincial governments 
and the Federal Government were signed in 
late 1981, providing a pricing agreement 
and other incentives. Revenue-raising mea- 
sures were also contained in the agree- 
ments. This was expected to have a positive 
effect on exploration and development ac- 
tivity. 

Uranium.—The Canadian uranium in- 
dustry continued to develop. In 1981, there 
were seven primary uranium producers. 
Sixty percent of the primary production 
came from four mines in Ontario with the 
remainder coming from three mines in 
Saskatchewan. There was a decrease in 
exploration activity reflecting the decline in 
uranium prices and projected lower de- 
mand. The Canadian uranium industry was 
well established and was expected to have 
no problem competing in the world market. 
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1For more detailed information on the mineral industry 
of Canada see the Canadian Minerals Yearbooks for 1980 
and 1981, and the Canadian Mineral Surveys for 1979 and 
1980, both of which were prepared by the Mineral Develop- 
ment Sector, Department of Energy, Mines, and Re- 
sources, Ottawa. The U.S. Department of the Interior, 
Bureau of Mines has arranged to have these Canadian 
lications placed in libraries in each of the 50 States and 
erto Rico as follows: University of Alabama, 0088; 

E. E. Rasmuson Library, University of Alaska, Fairbanks; 
University of Arizona, Tuscon; University of Arkansas, 
Fayetteville; California State Library, Sacramento; A. 
Lakes Library, Colorado School of Mines, Golden; Wilbur 
Cross Library, University of Connecticut, Storrs; H. M. 
Morris Library, University of Delaware, Newark; Strozier 
Library, Florida State Library, Tallahassee; P. Gilbert 
Memorial Library, Georgia Institute of Technology, Atlan- 
ta; University of Hawaii, Hilo; University of Idaho, Mosco- 
w; Morris Library, Southern Illinois University, Carbon- 
dale; Indiana University, Bloomington; Iowa State Univer- 
sity of Science and Technology, Ames; Watson Library, 
University of Kansas, Lawrence; M. L. King Library, 
University of Kentucky, Lexington; University of South- 
western Louisiana, Lafayette; R. H. Folger Library, Uni- 
versity of Maine, Orono; Eisenhower Library, John Hop- 
kins University, Baltimore, Md.; Massachusetts Institute 
of Technology Library, Houghton; Wilson Library, Univer- 
sity of Minnesota, omnes a University of Southern 
Mississippi, Hattiesburg; Rolla aii „University of Mis- 


souri, Rolla; Montana College of Mineral Science and 
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Technology, Butte; D. L. Love Library, Nebraska Geologi- 
cal Survey at University of Nebraska, Lincoln; University 
of Nevada, Reno; 1 of New Hampshire, Durham; 
J. C. Dana Library, Rutgers University, Digg a N.J. b 
New Mexico Institute of Vining an and 1. 5 E. fl Joco 
Columbia University, New York, l Library: 
North Carolina State University, Raleigh Frit ty Library, 
University of North Dakota, orks; Ohio State 
University, Columbus; University of Oklahoma, Norman; 
Multnomah County Library, Portland, Oregon; Pennsylva- 
nia State University, University Park; University of 
575 Island. E University of South Carolina 

Un dergraduate Library, The Horseshoe, . South 
Dakota School of Mines and Technology, Rapid City; 
pe State Lib and Archives, Nashvill : Main 

ay University of Texas, Austin; Marriott Li- 

b niversity of Utah, Salt Lake City; Bailey Library, 
University of Vermont, Burlington; Virginia Polytechnic 
Institute, Blacksburg; University of Washington, Seattle; 
West Virginia University, Morgantown; Memorial Li- 
brary, University of Wisconsin, Madison; University of 
Wyoming, Laramie; and University of Puerto Rico, Mayag- 
uez, Puerto Rico. 

Mining engineer, Diron of Foreign Data. 

3Where eaman AN ues have been converted from 
Canadian dollars (CAN$) to U.S. dollars at the rate of 
CAN$1.989= US$1.00, the average exchange rate for the 


ear. 

*Brown, R. D. Current Trends in the Tax Environment 

for Mineral Develo opment in Canada. AIME Ann. Meeting, 
Dallas, Tex., Feb. 16, 1982. 


The Mineral Industry of Chile 


By Pablo Velasco! 


The Chilean economy entered a period of 
economic slowdown in the second half of 
1981. However, on a full-year basis, the 
economy grew at an estimated rate of 5%, 
while inflation was reduced to 9.5%. These 
figures compare favorably with those of the 
rest of Latin America. 

The Chilean mining sector was affected 
by depressed world economic conditions, but 
managed to achieve some growth during 
1981. The mining sector, which accounted 
for 7% of gross domestic product estimated 
at $32 billion? at current prices, grew al- 
most 2% in 1981. This sector was the most 
important source of Chilean export earn- 
ings and was the area with the greatest 
prospects for major private investment. A 
new mining law that is favorable to private 
investment was completed in 1981. 

Despite experiencing one of its most dis- 
appointing years in international markets, 
Chile maintained its position as the second 
largest producer of copper after the United 
States. Although overall mineral produc- 
tion was maintained in 1981, the sector was 
seriously affected by price declines. Copper 
production, which accounted for the major 
part of mineral output, rose slightly because 
of a 14% increase in output of small- and 
medium-size mines. Copper production of 
Corporación Nacional del Cobre de Chile 
(CODELCO-Chile), the large state company, 
fell 1.2%. Chile also ranked second in world 
output of molybdenum after the United 
States and second in iodine production after 
Japan. 

Chilean petroleum production exceeded 
substantially its 1980 level and set a new 
record. Chile was approximately 45% self- 
sufficient in petroleum. Production of elec- 
trical energy rose almost 6% in 1981. Ap- 
proximately 80% of Chilean demand for 
electricity was satisfied by hydroelectric 
powerplants. The inauguration of the Antu- 


co facility in 1981 expanded electrical gen- 
eration capacity by one-third. The Colbun- 
Machicura project, which was under con- 
struction, will expand installed capacity by 
another one-third. 

Full production of gold and silver was 
reached in 1981 at the El Indio gold, silver, 
and copper mine, owned by the Chilean 
affiliate of St. Joe International Corp. The 
mine, developed over a period of several 
years with an investment of over $200 
million, was the largest mining project to be 
completed under the terms of the 1974 
Foreign Investment Law. Sociedad Chilena 
del Litio Ltda., a joint venture of Foote 
Minerals Co. and Corporación de Fomento 
de la Producción (CORFO), initiated a $61 
million project to produce 6,350 tons of 
lithium carbonate from brines located on 
the Atacama Salt Flats. 

Foreign Investment.—Since the enact- 
ment in 1974 of the Chilean foreign invest- 
ment law, which established nondiscrimina- 
tory treatment of foreign investors without 
providing special incentives or disincen- 
tives, more than 714 direct foreign invest- 
ment projects with a total value in excess of 
$6.5 billion have been authorized by the 
Chilean Government for all sectors of the 
economy. U.S. interests accounted for 186 
projects or 26% of the total number valued 
at $5.0 billion or 77% of the total value 
authorized. Mining projects accounted for 
almost 85% of the total value. The concen- 
tration of investment projects in the mining 
sector reflected Chilean resource endow- 
ment and comparative advantage in miner- 
al development. f 

In 1981, the number and total value of 
investment projects as well as the amount 
of capital actually entering the country 
showed significant increases that exceeded 
all previous years since 1974. A total of 185 
projects valued at $2.5 billion were author- 
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ized during 1981, up from 154 projects and 
$196 million in 1980. While the number of 
investments increased by 2196, the value 
soared by almost twelvefold because of the 
General Electric-Getty Oil $1.5 billion pro- 
posal for development of La Escondida cop- 
per deposit. Actual investment flow during 
1981 increased 25% to $381 million. 

Government Policies and Programs.—In 
December, the Government announced the 
approval of a proposed new mining law 
designed to encourage new mining invest- 
ments in Chile and to modernize its mining 
legislation. The new mining law was to be 
sent to the constitutional tribunal for final 
approval. 

In discussing the scope of the new mining 
law, Government officials expressed the 
hope that this new mining legislation will 
stimulate domestic and foreign investment 
and would result in doubling copper produc- 
tion in the next decade to more than 2 
million tons per year. The new mining law 
provides for the granting of concessions for 
exploration, exploitation, and marketing of 
minerals through legal procedures without 
state intervention. In the past, foreign in- 
vestors were reluctant to undertake impor- 
tant mining projects because of the possibil- 
ity of expropriation in which the state 
unilaterally fixed the amount of compensa- 
tion or intervened directly in negotiations 
between the contracting parties. 

Concessionaires of exploration or exploi- 
tation projects would have the right to be 
compensated in the event of expropriation 
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for the damages incurred. In the event no 
agreement is reached, the amount of the 
compensation would be set by a judge after 
a report is submitted by experts. 

Under the new mining law, the Chilean 
state-owned copper enterprise, CODELCO- 
Chile, would continue to own and operate 
the country's present large-scale copper 
mining industry, consisting of the Chuqui- 
camata, El Teniente, Andina, and El Salva- 
dor Mines. One of the key provisions of the 
revised mining code establishes the right of 
private citizens to obtain mining conces- 
sions, with the constitutional guarantees of 
private property (article 19 of the Chilean 
Constitution concerns private property). 

The mining law established two types of 
concessions—exploration and exploitation. 
For the first, the concessionaire is given a 
period of 2 years, subject to another 2-year 
extension for carrying out exploration 
work. No time limit is set for exploitation, 
subject to the payment of an annual license 
fee. The mining code provides that similar 
concessions would not be available in the 
fields of hydrocarbons, lithium, maritime 
deposits in jurisdictional waters, or in zones 
regarded as vital to national security. 

The owner of a concession is protected by 
the guarantee of a stable arrangement. 
Should the state at some time decide to 
exploit a concession granted to a private 
investor, it is required to compensate him 
by paying the commercial value of that 
concession. 


PRODUCTION 


Copper production in Chile reached a 
record level in 1981, the sixth consecutive 


year of more than 1 million tons of output. 


CODELCO-Chile production of copper in 
1981 declined 1.2% compared with that of 
1980, owing to a decrease in ore grade at the 
Chuquicamata Mines while output at the 
small- and medium-scale mines increased 
14%. 

Chilean gold production in 1981 increased 
by 44% compared with that of 1980. Of the 
total output, 54% came from the El Indio 
Mine that is 80% owned by St. Joe Interna- 


tional Corp. Production of silver increased 
12%. 

Production increased in zinc, barite, sodi- 
um nitrate, guano, cement, and iodine, but 
declined in lead, manganese, iron ore, crude 
steel, potassium, salts, sodium sulfate, and 
talc. Production of molybdenum, mostly 
from the CODELCO-Chile El Teniente 
Mine, increased by 11%. 

As for mineral fuels, coal output decreas- 
ed by 12%, and output of crude petroleum 
increased almost 20% to a record level. 
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Table 1.—Chile: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981* 
METALS 
Copper: 
Mine output metal content 1,056,200 1,035,500 1,060,600 1,067,700 1,080,800 
eta 
Smelter, primar 888,400 927,400 946,900 953,100 953,900 
Refined:® 
Fire, primary refined 144,400 151,900 161,800 147,100 140,600 
Electrolytic FFC 531, 600 597,200 617,700 663,600 635,000 
Total 2 % 5 676,000 149,100 119,500 810,700 775, 600 
ser pe output, metal content. _ troy ounces. . 116,376 102,287 111,405 219,773 255 
ron an 
Ore and concentrate: 
Gross weight _______ thousand tons. _ 7,656 7,042 7,526 8,835 8,514 
Iron content? _____________ do____ 4,670 4,336 4,634 5,440 5,242 
Pig irornnn n do- 43 539 611 644 582 
Ferroalloys: 
Ferromanganese ________.._____- 4,261 5,853 5,221 5,200 5,000 
Silicomanganese . 283 132 256 800 250 
Ferrosiliton „ 3,168 2,173 5,063 5,000 4,500 
; enu uic iude. dus 886 66 892 1,000 800 
EN ROMERO 8 8,604 8,224 11,432 11,500 10,550 
Crude steel. usand tons. _ 548 598 657 712 641 
Semimanufactures (hot- rolled 395 446 503 572 504 
Lead, mine output, metal content 116 431 252 461 223 
Manganese ore and concentrate 18,001 23,243 24,969 21,101 25,557 
Mercur// .---- 76-pound flasks_ _ 20 m m A E 
Molybdenum, mine output, metal content 10,937 13,196 13,560 13,668 15,360 
Selenium kilograms_ _ 8, 165 290 17,100 15,000 
Silver thousand troy ounces. _ 8,461 8,210 8,740 598 10,927 
Vanadium, mine output, metal content 690 450 272 127 
Zinc, mine output, metal content 3,918 1,814 1,847 1,134 1,516 
NONMETALS 
Bárt os ion ] Ä Am Se es Be 65,038 182,422 226,767 225,529 229,315 
Borates, crude, natural (ulexite) __________~- 4,248 26,544 3,049 8,215 8,135 
Cement, hydraulic thousand tons 1.123 1.177 1.353 1,567 1,847 
Cl in —— ——————— € 55,712 48,117 59,222 59,425 56,335 
Other (unspecified) |. —------------—- 11,086 ,986 ,829 391 172,251 
Diatomite .— - - onc a 480 ,008 63 1,147 352 
Feldspar_ - -- ------------------———- 2,452 903 133 2,150 2,506 
Gypsum: 
Crude n enen E 147,104 174,143 162,482 198,115 241,853 
Caluned. v 56,447 48,601 54,917 74,435 90,800 
Iodine, elemental ___________________~_ ,856 1,922 2,410 2,601 2,678 
Lime, hydraulic thousand tons 620 620 635 635 600 
N end Natural crude nitrates: 
TTE 482,110 422,915 467 460,000 471,170 
N M UPE P EE 81,160 106,670 154,100 160,400 280 
Phosphates: Guano 7,017 240 Ee zs 1,100 
Pigments, mineral, natural: Iron oxide 8,146 5,263 2,590 4,451 4,890 
Potash, KO equivalent 16,000 17,000 15,000 15,000 15,000 
Pumice (includes pozzolan ))) 158,928 182,626 ,088 249,805 7,959 
common --------------------- 169,771 194,443 141,079 162,663 152,552 
„;;; ³·˙»¹ d 424,165 393,499 ,945 441,105 ,119 
Sodium compounds: 
Sodium carbonate 9,900 10,800 10,800 10,800 10,000 
p onum sulfate? ____-----------—--- 44,358 45,183 69,000 71,315 677 
ne: 
Lime stone thousand tons. _ 1,918 2,188 2,300 2,766 2,987 
a ae re ee 1,413 7,552 3,882 2,505 1,879 
Sulfur: 
Native, other than Frasch: 
5 JJ ĩðé v 4.967 13.520 11,605 13,925 5,727 
rM 26,942 18,109 65,290 13,510 108,813 
Byproduct (from industrial gases). ______ 28,662 20,709 27,287 *26,700 28,000 
7JJ777C0§ö%—u 60,571 52,338 104,182 114,135 142,540 
JJͤùʃ˙³ ce SoD e Le Lr 421 482 850 ,139 
MINERAL FUELS AND RELATED MATERIALS 
CUR bituminous and lignite.... thousand tons 1,342 1,148 957 1,024 904 
e: 
Coke oven__________________ do- e215 e215 190 191 195 
Gashou see do- 5 5 NA NA 


See footnotes at end of table. 
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Table 1.—Chile: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 1981* 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Gas, natural: 
Gross million cubic feet. 237,213 1228, 379 202,423 190,557 179,362 
Marketed - - ---------------- do... 133,857 123,588 138,094 *135,000 130,000 
Natural gas liquids: 
Condensate _ _ _ thousand 42-gallon barrels. . 746 656 674 *650 NA 
Natural gasoline_ - - --- ------—- do- 1.020 920 1.200 €1,150 NA 
Liquefied petroleum gas do... 2,971 3,076 2971 2,800 NA 
OU AU do... 4,181 4,652 4,845 *4,600 NA 
Petroleum: 
rh aaa do- 7,119 6,281 7,561 12,159 15,104 
Refinery products: 
Gasoline: 
Aviation do- 98 106 151 25 44 
or. unnnnnn do- 7,880 8,488 8,919 8,290 8,806 
Jet! do- 1.080 1.082 1.258 1.227 1.510 
eros ine do- 2,666 2,670 2,025 1,761 1,522 
Distillate fuel olli do— 6.535 6,736 8.724 8.755 7,516 
Residual fuel oil do- 9,315 10,182 10,900 10,617 8,529 
Liquefied petroleum gas do- 2,506 2,616 2,718 2,635 2,642 
Unspecified |. . do- 1,268 1,558 277 1.454 1.070 
Refinery fuel and losses do— 1.233 1. 837 440 120 
fr do... - 32,581 34,671 36,809 35,204 31,759 


*Estimated. Preliminary. ‘Revised. NA Not available. 


1Table includes data available through July 19, 1982. 
In addition to the commodities listed, 
estimates of output levels. 


pyrite is also produced, but available information is inadequate to make reliable 


*Figures are the nonduplicative copper content of ores, concentrates, precipitate, metal, and other copper-bearing 
products measured at the last stage of processing as reported in available sources. 
Figures are total blister and equivalent copper output including that blister subsequently refined in Chile and copper 


produced by electrowinning. 


Figures are total refined copper distributed into two classes according to method of refining. 


*Excludes castings. 


"Estimated on the basis of reported vanadium content of vanadiferous slags imported by the United States from Chile. 
*Includes natural sodium sulfate and anhydrous sodium sulfate, coproducts of the nitrate industry. 


TRADE 


The Chilean trade deficit enlarged to $2.5 
billion in 1981, up substantially from the 
$1.6 billion trade deficit in 1980. Copper's 
downward price movement, which began in 
1980, was the major factor in the decline in 
the total value of Chilean exports by 18% to 
$3.9 billion. 

In 1981, the value of copper exports 
decreased by 23% to $1.7 billion while the 
value of iron ore exports, the second most 
important mineral export, remained at the 
level of $158 million. The value of molybde- 
num exports decreased by 35%. Weak de- 
mand in world markets also brought about 
reduced income from the other traditional 
mineral exports of nitrates; however, the 
value of income from iodine exports increas- 
ed during 1981. Overall, mineral exports 
dropped 22% in value in 1981 while ac- 


counting for 58% of the total value of 
Chilean exports. 

As a result of a maintenance in the level 
of exports to the United States, while other 
principal markets declined, the United 
States emerged as the largest Chilean mar- 
ket during 1981, accounting for about 15% 
of total exports. The United States was 
followed by the Federal Republic of Ger- 
many, Japan, and Brazil. Chile exported to 
a total of 97 countries. 

Chilean total imports increased in value 
by almost 10% to $6.4 billion. The country 
continued to rely heavily on imports of 
crude petroleum to meet domestic needs, 
mainly from the United States, Brazil, Iran, 
and Japan. Chile imported from a total of 33 
countries. 
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Table 2.—Chile: Exports of copper and molybdenum ore, by commodity and country 


(Metric tons unless otherwise specified) 


Commodity and country of destination 1978 1979 1980 
Copper ore and concentrate, copper content: 
Belgium Alc car EE ...... a e — 3,100 
Chada e ß iic eA ae ae 9,700 BA 5,600 
oe Federal Republic oů⸗ 2222222222222 20,100 19,300 11,500 
JJ,. Ree PM LL E LR S 56,500 42,200 55,400 
Korea. Reese ⁵ð 8,100 7,300 7,100 
S ⁰ k.... 8 11,400. 10,500 10,800 
I ſ⁰˙—o¾ ·˙w... ³ AA E 5,900 4,300 "" 
TT gC) TRETEN ⁰⁰yd y y TET ONDES ea 4,100 7,400 
United States -.————— ß a see as UE 200 300 11,000 
Unspecified... <4. ³ðVWſ eh) ee phe mee ee Le tas 500 11,100 12,500 
M ie · AAA pert ee 112,400 99,100 124,400 
Blister copper 
f eee a a aene oe ewe oe See 2,200 1,900 2,800 
Fell“ ³ õͥ —T 8 8.000 7,400 7,500 
ʒõĩẽᷣͤͥ “ ona a Liu RIAM mn 88 15,300 23,000 14,900 
Germany, Federal Republic oasss 51,200 39,900 29,200 
|^1) AMORE MM 2,700 5,800 3,100 
Japan- eee oe ee ⁰yt oe ante 7,400 9,600 8,200 
SDBIIAS acce iecur LM SEL ke Sy i ees EEE 12,200 14,100 13,900 
United , ß e n t ML e ite 17,600 14,400 19,100 
United States - ncc y LL el a 35,900 32,200 26,200 
If ⅛o mui e tA LR ST 10,600 8,800 21,600 
Unspecifiéd ß . uem et ues 200 6,400 ,000 
Total cuc i She el 8 Le Lc kr ete Uer EE 163,300 163,500 151,500 
Refined copper: 
ATZENUNG IT 28,300 41,700 40,300 
OP ß d x———————— 30,500 29,600 15,900 
/! d p pro M DELL DAT 8 115,200 119,500 128,100 
Chii ce eM ee ͥ⁰ mr y M LL s 8,000 21,000 ,000 
Colomb- axes noinen ²ꝛo ¾ ˙½ ; oe pepe 8 1.500 2,000 1,400 
|j. hin MD TEENS Co RN 21,100 44,000 11,300 
German Democratic Republik 6,100 es ,000 
Germany, Federal Republic of _______________________----- 97,500 122,200 121,200 
CCC o onc s ha a ³ꝛ ö ³¹ wm at E eta? 2,800 4,400 ,800 
o . ag E eg Bp hte Nae E N 87,400 900 97,800 
1ͤ schuld nete Ae cr reete eii ues ii. 69,800 53,000 30,500 
Korea: Republic ^ MCN DROIT Ker 8 1,100 4,100 Ens 
NetherlahdB  — ] ð-õ misce Uc ð et mL. MR Le 5,000 7,900 12,500 
CC: ⅛½ ˙ÄP⁰ t!!! ꝓdꝙdꝙdß 6 mmm; ]ð . E T E 1.300 1.100 800 
prp mp ð³oð 5 Add /// ſyd ¶⁰yd y ME este RN 2.100 3,300 4,000 
Sweden ccr dr eL D TI S RM E 11,200 13,400 15,700 
d .— c lue tuere eene ĩͤ e ie LL ane ETAT EPA 1,200 1,200 1,000 
TAIWBII. ecco TER eh ee LE LE ee ete E 14,100 12,700 2,700 
United Kingdo))))))))h Lee 67,000 70,500 63,100 
United States o. uu Sk a a a iu ee 117,700 92,500 123,100 
%%% õ Vſꝑ̃ is ie, bru ite cas y i Eur re ly Ce m dd 2. 1.100 100 
(/ ͤ ³˙¹ww- ] q ꝛ ⁰ dd mdr ³ a E RE iA 5, 6,800 10,800 
dc 6: | Mc ͥͥͥͥͥͥ¹¹Ü¹“¹wſſdſſd ð 2 —  Msi€€ 102,100 745,900 769,100 
Molybdenum ore and concentrate, 
molybdenum content- - _______________________________e_ 5,643 6,687 7,316 


COMMODITY REVIEW 


METALS 


quicamata, El Teniente, El Salvador, and 


Andina Mines belonging to CODELCO- 


Copper.—Copper production reached a 
record level in 1981, which marked the 
sixth consecutive year with output more 
than 1 million tons. This represented a 
1.2% increase over that of the previous 
year, confirming a trend toward slowly 
rising production. 

Total large-scale mining output at Chu- 


Chile (Chilean National Copper Corp.) fell 
1.2% to 893,000 tons. This was due mainly 
to a drop in the ore grade mined at Chuqui- 
camata. Copper output at small- and 
medium-scale mines rose 14% to 186,700 
tons. Three mines were largely responsible 
for the country’s production increase. El 
Teniente had a rise in output of 10% to 


220 


291,000 tons, and production at the Exxon 
Minerals Chile Inc. Disputada de Las 
Condes Mine was up 3896 to 39,500 tons. 
The third producer, Lo Aguirre Mines, op- 
erated by Sociedad Minera Pudahuel Ltda. 
y Cía. C.P.A., was brought into production 
and reached some 13,800 tons. 

After additional exploration of its Los 
Bronces deposit, Exxon Minerals decided 
that more engineering studies must be 
made before expanding production to 80,000 
tons of ore per day. Investment required for 
the project has risen from $1.0 billion to 
$2.0 billion. It was estimated that Exxon 
Minerals lost $70 million in 1981 from 
development of the Los Bronces project, 
which is part of the operation of Disputada 
de Las Condes S.A. 

The Empresa Nacionál de Minería (ENA- 
MD) paid Noranda Mines Ltd. $4.5 million as 
reimbursement for expenditures at the An- 
dacollo Mine and as compensation for losses 
from the termination of negotiations on its 
joint development. ENAMI owes Noranda 
an additional $4.5 million, which will be 
paid by the end of 1982. Noranda acquired a 
4996 interest in Andacollo through public 
bidding in 1977 and entered into a partner- 
ship with ENAMI. At the end of 1980 the 
Government ended negotiations on joint 
development of the mine and agreed to 
compensate Noranda. 

CODELCO-Chile was expected to transfer 
its 49% ownership of the Quebrada Blanca 
copper deposit to ENAMI. The copper proj- 
ect is located 160 kilometers west of Iquique 
and is 51% owned by Compania Exploran- 
dora Doña Inés., a joint venture of Superior 
Oil Co., Falconbridge Nickel Mines Ltd., 
Canadian Superior Oil Ltd., and McIntyre 
Mines Nevada Ltd. Since 1977, the foreign 
partners have invested $17.8 million in 
exploration and feasibility studies. Reserves 
were estimated at 130 million tons of ore 
assaying an average of 1.22% copper and 
0.014% molybdenum. Over 100,000 meters 
of drill holes have been completed, and 
2,000 meters of tunneling and raises have 
been driven. 

Rio Algón Ltd., a unit of Rio Tinto Zinc 
Corp., Ltd., was undertaking advanced ex- 
ploration of the copper deposit, Cerro Colo- 
rado, in northern Chile 115 kilometers east 
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of Iquique. The Toronto-based company was 
in the process of determining the feasibility 
of developing the reserves estimated at 60 
million tons. An assessment will be made to 
determine the average grade of the copper 
ore and whether or not the gold is recover- 
able. Rio Algón planned to produce copper 
concentrate for the world market. 

General Electric Co. and Getty Oil Co. 
received authorization to carry out a $1.5 
billion copper mining investment in Chile. 
The project will be executed by an equal 
partnership between Getty Mining (Chile) 
Inc., a Getty Oil subsidiary, and Minera 
Utah de Chile S. A., an affiliate of the San 
Francisco-based Utah International Inc., 
which in turn is a wholly owned natural 
resource subsidiary of General Electric. The 
companies have decided to go ahead with 
full development of the La Escondida depos- 
it believed to be one of the largest copper 
deposits in Chile. La Escondida is about 180 
kilometers southeast of Antofagasta. Dur- 
ing 1981, the property was in an exploratory 
stage. Reserves have been estimated at 200 
million tons. Preliminary exploration has 
disclosed an enriched zone with copper val- 
ues between 1.2% and 2.3%. 

Approval of the La Escondida project by 
the Government brought total authorized 
foreign investment since 1974 in the mining 
sector to almost $6 billion. Of this figure, $5 
billion was accounted for by 30 mining 
projects. The Los Pelambres copper project 
under development by The Anaconda Com- 
pany was the largest approved project to 
date. 

A group of Brazilian companies formed a 
consortium with CODELCO-Chile, named 
Andibras, for the development of copper 
deposits in Chile and Brazil. The groups 
included Técnica Nacional de Engenharia, 
S.A., Brasil-Invest, Andrade Gutierrez, Ca- 
raiba Metais, and Interbras, the trading 
subsidiary of Petréleo Brasileiro, the Brazil- 
ian state-owned oil company. The Andibras 
consortium will initially operate on a trial 
basis for a period of 1 year. Among the first 
projects planned by Andibras was the study 
of the feasibility of extracting copper from 
the El Abra Mine in Chile and processing it 
into finished products in Brazil. 
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Table 3.—Chile: Copper production, by sector and company 


(Thousand metric tons of fine copper) 


Sector and company 1977 1978 1979 1980 1981 
LARGE MINES (CODELCO-Chile) 
Chuquicamattinç 2 ee 411.8 500.7 507.2 510.9 472.4 
PF ³˙1AA ue ii essere cu 275.7 2506 278.2 266.0 291.9 
El Salvador ~- Ä˙ͥænũ ff. yd 80.7 77.5 78.1 74.8 76.5 
CLI ³˙Ü.⁰]. 7⅛¼ꝶwm um- mdr ⁰⁰mt 88 58.5 47.7 46.7 52.8 52.8 
OU dcc f ] ·˙—wmꝛA . ⁊ð d a 892.7 876.5 910.2 904.5 893.6 
MEDIUM AND SMALL MINES 
Empresa Nacional de Minería (ENAM I! pees Sapa et tas 80.6 77.0 82.4 102.8 99.7 
Mantos h 2. cocus nu Eu e ue eee 28.5 38.2 36.0 29.7 31.7 
Disputada de Las Condes 36.1 28.8 20.9 28.6 39.2 
)))) ↄðx1 8 18.3 15.0 11.5 2.1 16.6 
Total. cena uns ³o¹-m . ð ea 163.5 159.0 150.8 163.2 187.2 
Grand total 2 ß LL UM i E 1,056.2 1,085.5 1,061.0 1,067.7 1,080.8 
Source: Comisión Chilena del Cobre and CODELCO-Chile Annual Reports. 
Table 4.—Chile: Copper production, by type 
(Thousand metric tons of fine copper) 
Type 1977 1978 1979 1980 1981 
Refined ii ³˙¹¹ͥ AA 676.0 749.1 781.8 810.7 775.6 
Bl ³KA ⁵ĩð ĩ 8 212.4 178.3 167.8 142.4 178.3 
Ill so ⁵ 0 u 88 167.8 108.1 111.4 114.6 126.9 
OU erae o . E 1.056.2 1.035. 5 1,061.0 1,067.7 1,080.8 


1Includes cements, concentrates, slags, and minerals. 
Source: Comisión Chilena del Cobre and CODELCO-Chile Annual Reports. 


Iron Ore.—Production of iron ore for 
1981 was about 4% lower than that of the 
previous year. Iron ore production was con- 
centrated in deposits belonging to Com- 
pania de Acero del Pacifico (CAP) through 
acquisition of Compania Minera del Pacífico 
S.A., which are, in order of importance, El 
Algarrobo, El Romerál, and Los Colorados. 
During 1981, no activity in iron ore produc- 
tion was registered in the small-mining 
sector. Production of iron ore pellets from 
the Huasco pellet plant in 1981 was 3.3 
million metric tons, an increase of 4% 
compared with that of 1980. 

In 1981, iron ore was shipped to the 
following domestic consumers: 


is spread over the hillside and base of the 
volcano at an altitude between 4,700 and 
5,600 meters above sea level. Significant 
quantities of vanadium are reportedly pres- 
ent. 

Iron and Steel.—Crude steel and pig iron 
production declined 10% in 1981. State- 
owned CAP was the principal Chilean steel 
producer. During 1981, CAP acquired Com- 
pañía Siderúrgica de Huachipato S.A. as 
well as Compafiía Minera del Pacífico S.A. 

During the year, CAP continued to imple- 
ment the recommendations made by the 
several consulting firms to improve produc- 
tivity and raise the energy efficiency of the 
plant. Advisory services were rendered by 
Nippon Kokan K.K., the Japanese steelma- 


Consumer Tons : 
king firm. 
. Tan 5 1105 During 1981, CAP completed its structur- 
INA K 2544 al reorganization into a holding company 
.. SA ecen 535 comprised of seven wholly owned but inde- 
Total aches oa es 997,847 


A 400-million-ton deposit of iron ore was 
discovered in the northern Andes of Chile. 
The ore body consists of volcanic lava that 
erupted over several centuries from the El 
Laco volcano. The ore grade is 60% iron and 


pendently functioning and separately incor- 
porated companies. The seven subsidiaries 
include (1) Compania de Acero de Rengo, 
which is the operator of the Rengo steel 
plant; (2) Manganesos Atacama S.A., the 
country's principal producer of ferroman- 
ganese; (3) Pacific Ores and Trading, the 
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CAP marketing agency for iron ore and 
pellets; (4) Compañía Siderúrgica Huachipa- 
to, operator of the Huachipato steel plant; 
(5) Compañía Minera del Pacífico, which 
mines iron ore and runs the Huasco pellet 
plant; (6) Acero Comercial S.A., which will 
market steel products; and (7) Abasteci- 
mientos CAP S.A., which will act as the 
purchasing agent for all companies on a 
commission basis. 

Manganese.—Production of manganese 
decreased 8% compared with that of 1980. 
Manganesos Atacama S.A. continued as the 
sole producer of manganese from deposits 
located at Coquímbo. At yearend, only the 
Loma Negra Mine operated by Manganesos 
Atacama was in production, while the Toda 
La Vida, Los Loros ,and Mina Alta Mines 
were shut down. Production of manganese 
from these mines declined because of a 
decrease in average grade from 35.796 to 
33.6%. 

The Guayacán plant also shut down at 
yearend, having processed 12,500 metric 
tons of ore into 5,000 metric tons of ferro- 
manganese and 61 metric tons of manga- 
nese dioxide. 

Molybdenum.—Chile continued to rank 
second after the United States as a world 
producer of molybdenum and accounted for 
about 13% of the world total. CODELCO- 
Chile, the only Chilean producer of molyb- 
denum as a byproduct of copper, increased 
production 11% compared with that of 1980 
from the following mining divisions: Chu- 
quicamata, El Teniente, El Salvador, and 
Andina. The El Teniente Mine had the 
greatest increase in output of molybdenum 
concentrate. 

The principal Chilean facility for molyb- 
denum processing is Molibdenos y Metales 
S.A., a private company that has been in 
operation for 15 years. Its industrial com- 
plex, located in Santiago, produced about 
50% of Chiles molybdenum concentrate 
and 100% of its molybdenum oxide and 
rhenium. CODELCO-Chile ships molybde- 
num concentrate, ferromolybdenum, and 
oxides to purchasers in Western Europe, 
Canada, and Japan. 

Precious Metals.—Chilean gold produc- 
tion in 1981 increased sharply by 44% over 
that of 1980. Chilean gold and silver produc- 
tion came not only from gold mines but also 
as byproducts of copper, silver, lead, and 
zinc mining and refining. Medium and 
small gold mining accounted for 71% of 
total output, and copper accounted for 26% 
of the total. 

In 1981, 5496 of the gold output was from 
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the El Indio gold, silver, and copper mine, 
which is the principal Chilean gold and 
silver preducer. El Indio Mine is located 
east of La Serena, about 500 kilometers 
north of Santiago at 14,000 feet. El Indio is 
owned 80% by St. Joe International Corp. 
(Fluor Corp.) of the United States and is 
operated by Cia Minera San José, a Chilean 
subsidiary. 

Engineering and construction manage- 
ment of the El Indio Mine and mill complet- 
ed during 1981 was performed by Fluor 
Mining and Metals Inc. and its Chilean 
associate, Hernán Briónes Ltda. 

During construction of the mill, St. Joe 
mined El Indio reserves of rich, direct- 
Shipping ore containing about 11.5 troy 
ounces of gold per ton, 4.6 ounces of silver 
per ton, and 2.696 copper. The major part of 
reserves at El Indio requiring milling were 
estimated at 3.4 million tons with an aver- 
age of 0.4 troy ounce of gold per ton. 
Initially, direct-shipping ore reserves were 
estimated to be sufficient through 1982. 
These reserves were subsequently estimat- 
ed at 77,000 tons, providing for shipments at 
a rate of about 2,200 tons per month 
through 1984. St. Joe shipped 14,000 troy 
ounces of gold in 1979, 130,600 troy ounces 
in 1980, and about 171,000 troy ounces in 
1981, all contained in direct-shipping ore. 

A number of gold projects were under 
exploration. Sancarrón, 20 kilometers north 
of El Indio, was being explored by a joint 
venture of St. Joe, Preussag A.G. of the 
Federal Republic of Germany and the Chil- 
ean Angelini Group, each with 29.25% in- 
terest, and other private Chilean investors. 


NONMETALS 


Iodine.—Sociedad Química y Minera de 
Chile S.A. (SOQUIMICH) continued as the 
only producer of iodine as a coproduct of 
nitrate mining from the María Elena and 
Pedro de Valdivia Mines in northern Chile. 

Iodine production in 1981 increased 3.2% 
compared with that of 1980. The increase in 
production was due to the startup of the 
processing plant for weak solutions built by 
Coya Sur in 1981. A similar plant will be 
constructed to process the iodine contained 
in weak solutions from the Pedro de Valdi- 
via Mine. 

Lithium Minerals.—Under Government 
policy established in November 1979 (decree 
law 2886), lithium was defined as a strategic 
mineral by Chile, and lithium operations 
were reserved for the state, falling under 
the jurisdiction of the Nuclear Energy Com- 
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mission. Sociedad Chilena del Litio Ltda., 
formed by the state, with fareign interests, 
was planning to begin construction of a 
lithium carbonate plant in northern Chile 
in early 1982. The new plant will produce 
6,350 tons of lithium carbonate from a brine 
deposit in the Salar de Atacama. Final 
engineering on the plant is to begin immedi- 
ately, and completion of construction and 
start of production were scheduled for 1984. 
The cost of the project was estimated at $61 
million. 

Chile has an estimated 4 million tons of 
metallic lithium, 39% of the world's known 
reserves, contained in brines located in the 
Salar de Atacama and Salar de Pedernales 
areas of the Atacama Desert about 2,000 
kilometers north of Santiago. 

To determine the extent of reserves, drill- 
ing was underway at the Salar de Peder- 
nales 50 kilometers north of the E] Salvador 
Mine in northern Chile. The 400-square- 
kilometer area, at an altitude of 3,400 me- 
ters, is known to contain deposits of lithium, 
potassium, and borax. Initial drilling of part 
of this area has confirmed that salt deposits 
extend down to an aquifer at about 140 
meters, which currently supplies much of 
the process water for the El Salvador Mine. 
A lithium and potassium deposit was found 
below the aquifer. If sufficient reserves are 
confirmed, the deposit will be offered for 
development by domestic and international 
firms. 

Other Nonmetals.—CORFO was schedul- 
ed to invite bids in late 1981 for the con- 
struction of a chemical industrial complex 
that will produce potassium salts and boric 
acid. Feasibility studies were carried out by 
the Comité de Sales Mixtas (Mixed Salts 
Committee) as part of the development 
function of CORFO. Saline Processors Inc. 
of the United States acted as technical 
advisors for this phase. The projected plants 
will be located in the Atacama Desert salt 
flats. Production of 500,000 tons per year of 
potassium chloride, about 145,000 tons per 
year of potassium sulfate, and 28,000 tons 
per year of boric acid was planned. SOQUI- 
MICH was expected to buy about 30,000 
tons per year of potassium chloride, and the 
remainder would be exported. These ex- 
ports would earn $86 million in foreign 
exchange each year. Total investment in 
the project was estimated at $120 million. 


MINERAL FUELS 
Coal.—Production of coal decreased 12% 
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in 1981 compared with that of 1980. During 
the last 2 years, Chilean coal imports have 
grown substantially as high local produc- 
tion costs have made some Chilean mines 
noncompetitive with imports, almost all of 
which have come from the United States. 

Chilean coal production is forecast to 
decline. The two largest mines, Schwager 
and Lota, south of Concepción, extend un- 
der the Pacific Ocean, and operating costs 
keep rising as coal veins are mined further 
under the sea. Chilean coal consumption 
was estimated at 1.5 million metric tons in 
1981 and was expected to decrease to 1.35 
million metric tons in 1982 and increase 
again to 1.7 million tons in 1983 and 1984. 
CORFO sold its studies, technical data, and 
other rights in the Pecket coal deposit to 
Companía de Carbones de Chile Ltda. (CO- 
CAR) for $3.5 million. COCAR is a joint 
venture of Compania de Petróleos de Chile 
S.A. and the English firm, Northern Strip 
Mining Ltd. COCAR expects to invest $110 
million during the next 4 years in develop- 
ment. The investment would enable CO- 
CAR to produce 1.5 million to 2 million tons 
of coal per year. The Pecket deposit is 
located near Punta Arenas in Chile's far 
south near the Straits of Magellan. Studies 
indicate reserves of 116 million tons of 
subbituminous coal. 

Plans called for the construction of two 
port facilities, one near the deposit for coal 
shipments and the other in northern Chile 
to receive the coal. Construction of the 
Pecket Mine was scheduled to start in mid- 
1982 with initial yearly production expected 
to reach 300,000 tons in 1986 and 500,000 in 
1987. 

COCAR was negotiating a sales agree- 
ment with CODELCO-Chile. Substitution of 
Pecket coal for petroleum at the CODELCO- 
Chile Chuquicamata copper operations 
could mean an annual $30 million savings 
to the corporation. COCAR was also dis- 
cussing the utilization of Pecket coal with 
Compania Chilena de Electricidad S.A. 
(CHILECTRA), the Chilean electric compa- 
ny, at its Tocopilla and Ventanas power- 
plants. The Pecket coal has been tested in 
various thermoelectric plants and was ex- 
pected to replace 20% to 25% of the coun- 
try's petroleum imports. 

A newly discovered coal deposit, perhaps 
the largest found in Chile to date, could 
meet the country's needs for the next 20 
years. Using cost-efficient machinery, work- 
ers at El Laurél Mine began to extract the 
inexpensive coal in December 1981. El 
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Laurél is located in Pupunahue, approxi- 
mately 53 kilometers from Valdivia, and is 
operated by Cía. Valparaiso Ltda. Daily 
production was expected to fluctuate be- 
tween 300 and 500 tons at full capacity. The 
quality of the coal makes it suitable for the 
production of steam. It was reported that 
only 80 workers are needed to operate the 
special machinery, a French-Spanish prod- 
uct that cost $100 million. Coal reserves at 
El Laurél Mine were estimated at 9.5 mil- 
lion tons, which will allow the company 20 
to 30 years of operation. 

Petroleum and Natural Gas.—Spiteful 
No. 5, one of the newest platforms that the 
Empresa Nacional del Petróleo (ENAP) put 
into operation during 1981, enabled the 
company to reach an output of about 49,400 
barrels per day, the highest production rate 
in its history. The 1981 ENAP oil output 
was 24% higher than that of 1980, and the 
company expects to increase its petroleum 
production by at least another 5% during 
1982. Practically all the increased output 
during 1981 was obtained from three new 
offshore platforms in Bahía Posesión. Spite- 
ful No. 5 came online in early November 
and was the latest offshore platform to 
begin operations in the Straits of Magellan. 
Spiteful No. 4 and No. 2 began operations in 
June and September, respectively. They 
joined six other platforms already in oper- 
ation in the area of the straits. 

The successful ENAP hydrocarbon pro- 
duction efforts have played a substantial 
role in helping the country reduce its ex- 
penditures on imports of energy, which 
reached $811 million for the purchase of 
approximately 30 million barrels in 1979 
and $815 million in 1980. ENAP supplied 
45% of the domestic demand for hydrocar- 
bons. 

ENAP and the Comisión Nacional de 
Energía were offering for sale 42 billion 
cubic meters (1.5 trillion cubic feet) of natu- 
ral gas from Magallanes Province with a 
maximum delivery of 7.7 million cubic me- 
ters (275 million cubic feet) per day over a 
period of 15 years. The Government did not 
wish to participate in either the financing 
or development of the project. The gas is 
located in deposits under production both 
onshore and offshore in the Magellan 
Straits area. 

ENAP was undertaking a varied ap- 
proach to finding fossil fuel resources. In 
addition to commitments with foreign pri- 
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vate firms, the company has contracted 
directly for exploration equipment and 
qualified personnel. ENAP contracted 
PRAKLA-Seismos GmbH to carry out seis- 
mic studies in three separate areas off the 
Chilean coast. 

Another exploratory project was being 
carried out by Petrolera del Pacífico, Ltda., 
an ENAP affiliate, on the Pacific continen- 
tal shelf between San Antonio and the Bío- 
Bío River outlet. 

ARCO Petroleos Chile S.A. and Amerada 
Hess Petroleos Chile S.A. invested $40 mil- 
lion in petroleum and natural gas explora- 
tion over a period of 3 years, according to 
company officials. Under a contract with 
ENAP, the joint-venture of ARCO-Amerada 
Hess has been exploring an area between 
Chiloe Island and the Gulf of Peñas using 
the drilling ship Danwood Ice. In early 1981, 
ARCO-Amerada Hess leased the drilling 
ship Ben Ocean Lancer. Oil reserves discov- 
ered have been estimated by De Goyler and 
MacNaughton of Dallas, Tex., and by EN- 
AP, but the amount of these reserves has 
not been published. 

Uranium.—Law 16,483, which created the 
Comisión Chilena de Energía Nuclear 
(CCEN), established that uranium and tho- 
rium radioactive minerals are for state 
control and that the exploration, develop- 
ment, and exploitation falls under CCEN 
jurisdiction. CCEN reported that uranium 
was not mined anywhere in the country, 
although prospecting was being carried out, 
particularly in northern Chile. CCEN speci- 
fied that the only company that had obtain- 
ed a license for uranium .exploration in 
Chile was the Essex Mineral Co., a U.S. 
firm, with which the commission was nego- 
tiating an agreement. 

On the other hand, a private enterprise 
specializing in analysis of radioactive mate- 
rials confirmed the existence of uranium in 
Chile according to analyses run on mineral 
samples from the northern part of Chile. 

A prefeasibility study for the installation 
of an uranium recovery plant at the Chu- 
quicamata copper mine continued in 1981. 
Future production of uranium concentrate 
from this operation, according to CCEN 
officials, will depend upon the availability 
of financing. 


Physical scientist, Division of Foreign Data. 

Where necessary values have been converted from 
Chilean pesos (CH$) to U.S. dollars at the rate of 
CH$39.00 = US$1.00, the exchange rate as of Dec. 31, 1981. 


The Mineral Industry of 
China 


By Edmond Chin? 


In 1978, the State Planning Commission 
announced a readjustment in China’s mod- 
ernization program whereby heavy indus- 
try would assist the acceleration in growth 
of agriculture and light industry. Changes 
to the national economic plan for 1979-80 
were to be a precursor to the embodiment of 
a sixth 5-year plan (1981-86), replacing the 
country’s 10-year plan for 1976-85. National 
plans to resolve the disparity and to coordi- 
nate the development between agriculture, 
light industry, and heavy industry were 
adopted in 1979. The reassessment resulted 
in nine major guidelines for the current 
readjustment program. First, further re- 
duce investment in capital construction; for 
instance, capital investments planned for 
1981 were to be reduced from 55 billion 
yuan to 30 billion yuan.? Second, reduce 
expenditures for national defense, public 
programs, and administration. Third, in- 
crease the output and efficiency of the 
agricultural and industrial sectors. Fourth, 
reduce energy consumption and increase 
energy conservation. Fifth, consolidate and 
reorganize existing industries to improve 
production, eliminate redundancy, and re- 
duce waste. Sixth, stabilize domestic prices. 
Seventh, improve living standards. Eighth, 
strengthen management. And last, issue 
treasury bonds and borrow monies from 
local governments. 

In accordance with the National Econom- 
ic Plan, minerals and metal commodity 
output levels for 1981 include steel, 35 
million tons; 10 nonferrous metals, 1.08 
million tons; cement, 78 million tons; chemi- 
cal fertilizers, 12.3 million tons; coal, 620 
million tons; and petroleum, 106 million 
tons. However, in early 1981, the planned 
oil output was revised downward to 100 


million tons. Coal production by mines 
whose outputs were distributed by the state 
was lowered from 359 million tons to 338 
million tons. The steel target was lowered 
from 35 million tons to 33 million tons, 
ostensibly to reduce the energy consumed 
and transport capacity used by this sector 
for the benefit of light industry. 

At the beginning of December 1981, the 
final national financial accounts for 1980 
and the estimates for 1981 were reported by 
the State Council. In 1980, total revenues 
were 108.52 billion yuan and expenditures, 
121.27 billion yuan. The budget deficit of 
12.75 billion yuan was 4.31 billion yuan less 
than 17.06 billion yuan in 1979. The 1980 
deficit was credited to high expenditures for 
capital construction and was covered by 
credits of 8 billion yuan borrowed from 
bank loans and 4.75 billion yuan appro- 
priated from receipts of state treasury 
bonds issued in 1981. Expenditures during 
1980 were primarily for boosting industrial 
and agricultural production; 216 individual 
projects and 82 multifaceted projects were 
completed and commissioned during the 
year. 

Increases in industrial production capaci- 
ty in 1980 include coal extraction, 8.2 mil - 
lion tons; crude oil extraction, 5.7 million 
tons; electricity- generating output, 2.8 mil- 
lion kilowatts; iron ore production, 2.7 mil- 
lion tons; railway tracking opened, 1,000 
kilometers; and harbor loading capacity, 8.1 
million tons. 

Towards the end of 1981, the Central 
Committee and the State Council met on 
several occasions to review the overall eco- 
nomic situation. Basically, the Govern- 
ment's program to stabilize the economy 
was by a balanced budget and by stable 
prices. The former was achieved, more or 
less, by curtailing expenditures, and the 
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latter by adopting tighter price controls. 
The general price index rose slightly during 
the year, and the prices of basic daily 
necessities remained relatively stable. 

Total revenues for 1981 were estimated at 
105.86 billion yuan, of which 97.86 billion 
yuan was from domestic revenues and 8 
billion yuan from foreign loans. Taxes 
accounted for 60.9 billion yuan of the do- 
mestic revenues; the remainder was income 
from state enterprises. 

Total expenditures in 1981 were 108.58 
billion yuan, resulting in a deficit of 2.72 
billion yuan for the year. Eight billion yuan 
were drawn from foreign loans for capital 
construction appropriations. Some major 
components for the remainder of the domes- 
tic expenditure (100.58 billion yuan) were 
allocated as follows in billion yuan: 25.06 for 
capital construction appropriations; 5.83 for 
financing the modernization of existing en- 
terprises and trial manufacture of new 
products; 7.30 for financial assistance to 
local enterprises and agricultural projects; 
17.00 for culture, education, science, and 
public health; 16.87 for national defense; 
and 7.24 for administration. Great efforts 
were expended to balance the budget by 
reducing the 1981 deficit to less than a 
quarter of the 1980 deficit. Moreover, 
measures for readjusting the economy and 
balancing revenues and expenditures were 
to continue. 

Highlighting the first year of the new 
economic plan was a 1296 growth in output 
value of light industry. Moreover, despite 
natural calamities—drought and flooding— 
there was a 496 increase in output value for 
agriculture. The following sectors were giv- 
en first priority for funding and for raw and 
semifinished materals: power and trans- 
port. Also, products and manufactures of 
the metallurgical, chemical, and machine- 
building industries were being systematical- 
ly reoriented to meet market needs. 

Output of nonferrous metals (aluminum, 
antimony, copper, lead, magnesium, mercu- 
ry, molybdenum, tin, titanium, and zinc) 
increased 396 to 1,120,000 tons in 1981. 
Production of steel, coal, oil, and natural 
gas exceeded the revised targets for the 
year. Output of rare metals was up 30%. 

Investments in capital construction were 
severely curtailed from 53.9 billion yuan in 
1980 to 38 billion yuan in 1981. During the 
year, 1,714 projects were slated for suspen- 
sion or postponement; by midyear, 1,546 
projects had been deferred. Adjustments 
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were made in appropriations to favor social 
programs. Wages and salaries were increas- 
ed. State Treasury bonds were issued, and 
borrowing from local authorities was nego- 
tiated. 

In late March, the International Sympo- 
sium on World Economy was held at 
Hangzhou. During this meeting, the weak 
sectors of the Chinese economy were delin- 
eated. Foremost was lagging energy produc- 
tion in respect to rising energy demand. 
Communications and transport facilities 
were inadequate. Consumer goods, materi- 
als for construction, and packaging were in 
short supply. Urban infrastructure and pub- 
lic utilities were inadequate. Additionally, 
while China's basic foundation for iron and 
Steel, nonferrous metals, machine building, 
and chemical industries was sizable, many 
of the enterprises in these sectors were old 
and needed technical renovation. In the late 
1970's, the country's financial base was 
overtaxed as a result of launching simulta- 
neously too many programs in its modern- 
ization program. Accordingly, the new pri- 
orities for the early 1980's were develop- 
ment of new energy resources; new con- 
struction for railways, ports, telecommu- 
nications, building materials, and urban 
and industrial infrastructure; establishing 
projects that bring a fast return of invest- 
ments through exports in such sectors as 
chemicals, metallurgical, and electronics; 
and modernization of existing enterprises. 

Preeminent to China’s planning were 
means to increase foreign exchange earn- 
ings and the acquiring of foreign funds, the 
former from exports of products manufac- 
tured by low-investment cottage industries, 
and the latter by foreign loans, joint ven- 
tures, foreign cooperation in offshore oil 
exploration, compensation trade, and leas- 
ing. Loan agreements were reached with 
the Governments of Japan and Belgium. 
One Japanese loan was negotiated for fi- 
nancing the construction of two ports, three 
railways, and one power station. Another 
Japanese loan was for developing coal 
mines and oilfields. China negotiated with 
the International Monetary Fund for a loan 
for $450 million in special drawing rights 
and was consulting with the World Bank for 
loans to be used for constructing power 
stations, ports, and railways. Also, buyer 
credit agreements were signed with Argen- 
tina, Australia, Belgium, Canada, France, 
the Federal Republic of Germany, Italy, 
Norway, Sweden, and the United Kingdom.‘ 
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There was considerable foreign interest 
in establishing joint ventures in China. By 
the end of 1980, 20 joint ventures and 300 
contractual ventures had been approved. 
Also, agreement was reached with foreign 
business for 350 undertakings in compensa- 
tion trade (payment in products manufac- 
tured), totaling $100 million. 

Foreign investment in joint offshore oil 
development remained the most promising 
means to utilize foreign funds. Japanese 
and French companies were prospecting in 
Bohai Bay and the Beibu Gulf. U.S. oil 
companies were interested in the Yinggehai 
Basin. Tenders in other areas were also to 
be offered. The Ministry of Petroleum In- 
dustry was preparing the regulations on 
foreign cooperation in offshore oil develop- 
ment, which were to be promulgated in late 
January 1982. Under the regulations, 
the China National Offshore Oil Corp. 
(CNOOC), a new entity to be formed, would 
be in full charge of China's offshore oil 
development. Obligations of the foreign con- 
tractor included providing exploration in- 
vestment, undertaking exploration oper- 
ations, and bearing all exploration risks. 
After a commercial strike of oil and/or 
natural gas was made, both the foreign 
contractor and CNOOC were to make in- 
vestment for cooperative development. The 
foreign contractor was to be responsible for 
development and production operations un- 
til it relinquished responsibility to CNOOC 
under the terms to be provided in the 
petroleum contract. 

CNOOC was to announce bidding for 
offshore oil development in mid-February 
1982. Invitation for bidding was to be sent to 
46 companies which participated in geo- 
physical surveys of China's offshore areas. 
The bidding was to be conducted in two 
phases: The first would concern the north- 
ern areas in the southern Yellow Sea and 
the Zhujiang River estuary; the second 
phase would cover the southern part of the 
southern Yellow Sea, Beibu Gulf Basin, and 
Yinggehai Basin. 

As an incentive to discover new geologic 
finds, the Government rewards individuals 
who volunteer information on new mineral- 
producing sites. Discovery of a small miner- 
al find rates a cash reward of 10 to 100 
yuan; a medium-size discovery, 100 to 400 
yuan; and a large mineral bed, 400 to 800 
yuan. In the event of a discovery of a very 
large mineral bed or of minerals deemed 
Strategic or precious to the Government, 
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such as chromium, diamond, gold, jadeite, 
platinum, ruby, and uranium, the award 
may range from 800 to 5,000 yuan. 

During 1981, discoveries of 110 mineral 
occurrences were reported and reserves of 
another 130 mineral deposits were verified. 
Existence of an oil- and gas-bearing struc- 
ture with large reserves was confirmed in 
northern Sichuan, as were five oil- and gas- 
bearing strata in north China, the south 
Songhuajiang-Liaohe plain, Ordos, north 
Jiangsu, and the Tarim Basin. Brown coal 
deposits with reserves of about 2 billion tons 
were discovered in the Baiyuanhua Basin. 
Also, the reserves at the Yongche 
mine in Henan were verified at 1.24 billion 
tons. Among the new discoveries in 1981 
were 13 nonferrous metals, including a 
large molybdenum deposit in Laiyuan 
County in Hebei and a tin deposit in Yun- 
nan which had 30 rich veins. Other finds 
included kaolin in Fujian, graphite near 
Jixi in Heilongjiang, marble in Beijing, 
Fangshan, and Miyuan, and attapulgite 
clay in Luhev, Xuyi, and Jiangsu. 

The Income Tax Law Concerning Foreign 
Enterprises was to become effective on Jan- 
uary 1, 1982. The tax rate on foreign enter- 
prises ranged from 20% for annual income 
below 250,000 yuan to 40% for income over 
1 million yuan. In addition, a local tax of 
10% on the same taxable income was to be 
levied. Low-profit ventures might be 
exempt from income taxes in the first 
profit-making year; be allowed a 50% reduc- 
tion in the second and third years; and with 
the approval of the Ministry of Finance, be 
allowed a 15% to 30% reduction in taxes 
after the third year for a period of 10 years. 
Also, losses incurred in a tax year could be 
carried over to the following year; or if 
sequential yearly losses occurred, the de- 
ductions could be claimed for a period of up 
to 5 years. 

Because of restricted land and water 
transport capacity, China was to speed up 
the construction of rail and port facilities, 
particularly to alleviate problems for ship- 
ment of coal and other export goods. The 
transport capacity of railways used for coal 
mining, such as the Beijing-Shanhaiguan 
Beijing-Tongliao, Qindao-Jinan, and Han- 
dan-Changzhi lines, were to be expand- 
ed. Six railways were to be electrified: 
Lianyungang-Xinjiang, Beijing-Baotou, 
Shijiazhuang-Taiyuan, Xinjiang-Chongging, 
Chengdu-Chongqing, and  Zhuzhou-Gui- 
yang. China had a total of 50,000 kilome- 
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ters of operational rail line, and in 1981, 
freight transported totaled 1,048 million 
tons. For waterways, port transport capaci- 
ty was to be expanded; barging was to be 
increased; more hatchways were to be open- 
ed; existing docks built by industrial and 
mining concerns were to be utilized; new 
transport facilities were to be developed 
through joint ventures; cargo containeriza- 
tion was to be improved; and efficiency of 
existing capacity was to be raised. 
Beginning in early 1982, the Government 
of China was to be restructured and stream- 
lined. Under the proposed reorganization, 
the number of vice premiers was to be 
reduced from 13 to 2 and the number of 
governmental organs (ministries, commis- 
sions, and agencies) was to be reduced from 
98 to 52. Overall employment in the State 
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revamping was to be carried out in stages 
with the first changes at the ministerial 
level. These included à new Ministry of 
Water Conservancy and Power (merger of 
the Ministry of Power Industry and the 
Ministry of Water Conservancy) a new 
Ministry of Commerce (merger of Ministries 
of Food and Commerce, and certain func- 
tions of the All-China Federation of Supply 
and Marketing Cooperatives) and a new 
Ministry of Foreign Trade and Economic 
Relations (merger of State Administrative 
Commission on Import and Export Affairs, 
Ministries of Foreign Trade and Economic 
Relations with Foreign Countries, and the 
State Foreign Investment Commission). The 
Ministries of Coal, Chemicals, and Textile 
Industries were to remain as separate enti- 
ties but were to be reformed with a simpli- 


Council, ministries, and commissions was to fied internal structure. 
be cut from 49,000 to 32,000. Goverment 
PRODUCTION 


In 1979, the Government announced a 
readjustment program for the Chinese 
economy, thereby reordering planning pri- 
orities, enunciating new capital construc- 
tion policies, and generally slowing the pace 
for modernization. The 10-year plan for 
1981-90 was scrapped, and the sixth 5-year 
plan (1981-86) was substituted in which 
heavy industry was to support growth and 
development in light industry and agricul- 
ture. Moreover, all phases of Government 
and industry were to be rejuvenated. While 
the iron and steel sector was to be de- 
emphasized, the fuel sector (coal, oil, and 
electric power) continued to receive high 
priority. In addition, there was to be an 
expansion of the nonferrous sector. In es- 
sence, priority was to be given to projects 
that required less foreign exchange, provid- 
ed a faster return on investment, and of- 
fered greater export earnings. 

Generally, the targets or quota for com- 
modity production in 1981 were lower than 
the output levels attained in 1980. For 


instance, while production in the iron and 
Steel sector and in the fuels sector in 1981 
was below the 1980 output levels, produc- 
tion in this sector exceeded the targets of 
1981. 

While China produces a wide variety of 
mineral and metal commodities, published 
official statistics are severely limited. For 
instance, Chinese pronouncements revealed 
that nonferrous metals production exceeded 
the 1-million-ton mark in 1979, that the 
1980 level exceeded the 1979 output by 8%, 
and that the 1981 output was 3% greater 
than that of 1980. For other commodities, 
no official data were available. While 
China's gold production was believed to 
have increased, the country's monetary gold 
reserves have remained at 12.67 million 
troy ounces. In addition to being a tradi- 
tional producer of such commodities as 
antimony, fluorspar, mercury, tin, and 
tungsten, China was becoming a significant 
producer of barite, beryllium, germanium, 
lithium, rare earths, tantalum, titanium, 
and vanadium.’ 


Commodity? 
METALS 
Aluminum: 
Bauxite, gross weight 
Alumina, weight __________ 


Metal, refined, primary 
Antimony, mine output, metal content 
Bismuth, mine output, metal content 
Cadmium metal, smelter 


Copper: 


Mine output, metal content 
Metal: 


Smelter, primary and secondary 
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Refined, primary and secondary ~ - - -- - - 
Gold, mine output, metal content troy ounces. . 
Iron and steel: 
Iron ore, gross weight? ____ thousand tons 
r Le rt do- 
Ferroalloya sss do- 
Crude steel aoe sm 
PPE N ONUS . 


Rolled steel 
Mine output, metal content 


Metal, refined, primary and secondary 
Magnesium metal, prima 
Manganese ore, gross weight .... thousand tons. _ 
Mercury, mine output, metal content 


76-pound 


Molybdenum, mine output, metal content 


N ickel: 


flasks_ _ 


Silver, mine output, metal content 
thousand troy ounces. . 


Tin: 


Mine output, metal content 


Metal, smelter 


n, mine output, metal content 


Zinc: 


Mine output, metal content 


Refined 


, primary and secondary __— __ 


NONMETALS 


Kyanite 


Lithium minerals, all types 


Magnesite 


Nitrogen: N content of ammonia®__ _ _ _ _ 
Phosphate rock and apatite, P3Os equivalent 


do. ..- 
Potash, marketable, KO equivalent do 
Pyrite, gross weight. |... ----------— do— 
8d Ü . 88 do- 
Sodium compounds: Sodium carbonate, natural 
and synthetic do— 
Sulfur: 
Native ccosa ͤ QM a 
Content of pyr ite 
Byproduct. all sources 
Talc and related materials. 22 2I ZI IIIT] 
MINERAL FUELS AND RELATED 
ATERI 
Anthracite thousand tons 
Bituminous and lign ite do— 
TOtM o ie cm cL do... 
Coke, all types do... 
Gas, natural: 
Gross billion cubic feet. 
Marketed __________________ 8 


See footnotes at end of table. 


1977 


1978 


1979 


3 


3,700 
$14,170 


1,486 


200,000 
1,682,000 


400,000 


2,282,000 
150, 


"65,000 
1570, 000 


$635,000 
$33,540 


965 
$512 


Table 1.—China: Estimated' production of mineral commodities? 
(Metric tons unless otherwise specified) 


1980 
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1981P 
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Table 1.—China: Estimated! production of mineral commodities? —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981P 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 

Crude (including crude from oil shale) 

thousand 42-gallon barrels. .. 684,000 6760, 000 6775, 000 773,435 8738, 906 
Refinery products - s do_ ___ 650,000 600,000 ™470,000 470,000 450,000 

PPreliminary. ‘Revised. 


1Except those figures specifically footnoted as reported. 
Table includes data available through July 7, 1982. 


In addition to the commodities listed for which quantitative estimates of output have been made, China is known or 
believed to have produced the following commodities for which no estimates, even of order of magnitude, have been 


prepared, owing to a paucity of general information upon 
ing 


minerals, uranium, boron minerals, various clays (inclu 


which to base an estimate: Arsenic, chromite, titanium 
kaolin), feldspar, lime, mica, sand, various industrial and 


dimension stones, and carbon black. Other unlisted commodities also may be produced. 
*Diasporic bauxite; includes an estimated 165,000 metric tons per year of production for refractory applications. 


5In terms of 50% Fe ore. 
Reported figures. 


TRADE 


China has signed government-to-gov- 
ernment trade agreements and protocols 
with 90 countries, and trade ties exist with 
175 countries. The total value of China's 
foreign trade was estimated at $20.7 billion 
in 1978, $29.3 billion in 1979, and $36.7 
billion in 1980. Total trade in 1981 was 
expected to exceed $42.0 billion. In 1981, 
China’s major trading partners were Japan, 
Xianggang (Hong Kong), the United States, 
the European Economic Community, the 
socialist economy countries collectively, and 
the Association of Southeast Asian Nations, 
in that order. The major export commodi- 


ties to Japan consisted of crude oil, coal, 


textiles, light industrial manufactures, and 
handicrafts. Chinese imports from Japan 
were predominantly iron and steel products 
(particularly shapes and semimanufac- 
tures) machinery and equipment, and 
chemical products. China's trade with 
Xianggang, a free trade zone, is largely for 
reexport. By far the largest export category 
to the United States was light manufactur- 
ed articles—cotton fabric, textiles, floor 
coverings, and clothing. Other significant 
export categories included mineral fuels, 
crude materials, and chemicals. 

During 1981, China was a fledgling pur- 
veyor of diverse minerals, metals, and fuel 
derivatives (refined and intermediary prod- 


ucts and raw materials to the United States. 
In terms of U.S. customs value, these ex- 
ports totaled $458 million and were as 
follows in thousand dollars: 


i 5,887 
! ³»·¹w- TT 756 
Barium, ͥ —ͤmimmnmnmnmnmnminin!! uda LUE 28, 844 
Beryllium- 6 , . 1,424 

III tii t 210 
Calcium —— o hea AAA 8 60 
Chromium needs 723 
%%% ¹i˙³ A DA aU 495 

| SRE EN SUN . vy y 181 
Ferrell, 8 6,053 
ie d ms 1,754 
h usus rectoris ae 403 
irrt es 258,144 
Germanium .. 2 2L LLL L2 Lc 2,693 
Gold and silverrrrrr 304 
Giite a Se 3,167 
Hic... é 30 

du uou ee Eu e LO Ae 42A 
, nn cum ea A cs 524 
Magnesiuͥů nnn 148 
Mangan eee 21 
/// ³Ü”m ⅛ͤ K EL Lu LEE 308 
|o PROPRE ERN E te eet a ela 4 
Molybdenum nee 16,895 
P eo um ei E 36,671 
NM... uu Mm ; 163 
Paraflin «Rv RIAL 13 
Platinum-group ____________________ 1,455 
T ³Ü¹AàſA n aE a ĩͤ n 5 
iii ³ð³ Kd ĩðͤ K ĩͤ ede 435 
Talc, soapstone, et 851 
Tanga 8 1,393 
NNN cS Sean . . a T TT ,263 
Renin emu 12,833 
rr E 28,947 
Vanad iu 621 
/70õ;ö;/ĩ;ivè Gy „x:. w M LED 1,186 
Total öĩÜĩ§Ü%ẽ—15.d ̃ A 458,113 
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During the decade, China was expected to 
realign its trade patterns along the lines 
followed in its restructuring of domestic 
industry.* For instance, exports of food and 
sideline products were to decrease in light 
of domestic demand by a large population. 
Concomitantly, imports of chemical fertiliz- 
ers, grains, and other like commodities were 
not expected to be reduced. By the second 
half of 1980, export of light industrial prod- 
ucts and machinery was to increase, paral- 
lel with an increase in imports of advanced 
technology and capital equipment. China 
continued to develop its technology to pro- 
duce refined metallurgical products for ex- 
port. Initially, refractory bauxite and tung- 
sten were notable examples of products 
upgraded to meet foreign end use specifica- 
tions. Other shipments included significant 
quantities of pig iron, manganese, rare 
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earths, silicon, and tüngsten. Moreover, the 
Government announced plans to develop 
China's nonferrous base for both internal 
use and external purchases, particularly by 
Japan, and perhaps by the United States. 
The Government approved the establish- 
ment of five special economic zones—four in 
Guangdong Province (Shantou, Shekou, 
Shenzhen, and Zhuhai) and one in Fujian 
Province (Xiamen)? In these free export 
zones, foreign investors may establish 100% 
owned subsidiaries, heretofore impossible in 
China. Shenzhen, the largest trade zone, 
had attracted $1 billion in overseas invest- 
ments. Furthermore, Guangdong officials 
stated that they would welcome foreign 
cooperation in the development of mineral 
resources on Hainan Island, which would be 
treated unofficially as a free trade zone.* 


Table 2.—China: Apparent exports of selected mineral commodities' 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum: 
Bite ses 210,181 
Oxides and hydroxides |... 114,142 
Metal including alloys: 
e a eei D EE m 
Unwroughngt 2,121 
Semimanufactures 78,107 
Antimony: 
Oreandconcentrate |. . - 3,395 
Elementaaaallll -------- 5,412 
Arsenic: 
Natural sulfides ----------------- 13 
Trioxide, pentoxide, acids 214 
Beryllium ore and concentrate =o 
Cadmium metal including alloys, all forms NS 
Chromium: 
Chrome. Se — 
Oxides and hydroxides _____________ 76 
Metal including alloys, all form m 
Cobalt: 
Oxides and hydroxides: 
Quantity, reported _------------ 
alue only, reported _ _ thousands NA 
Metal including alloys, all forms . 
ad 
and concentrate ______________- 1 


See footnotes at end of table. 


Destinations, 1980 


1980P " 
see Other (principal) 
451,667 116,812 14 122,510; West Germany 
337; Japan 38,834. 
32,968 21 iland 9, ; Finland 8,700; 
Singapore 5,¢ 
11 ics All to Hong Ko 
5,930 we ipo dos 2, ; Thailand 1,927; 
a 
5,411 5 Hong Ke Kong 4, 210; Indonesia 654; 
Saudi Arabia 97. 
3,920 aa, X lavia 2,682; France 988; 
lgium- Luxembourg 200. 
2,460 415 Ja 1,482; France 244; West 
rmany 195. 
1 ba All to Hong Kong. 
3 PAS Do. 
782 782 
226 16 West Germany 160; Belgium- 
Luxembourg 50. 
2,057 --— Japan 2,041; Indonesia 11. 
692 — France 262: Hong Kong 151; 
Belgium-Luxembourg 107. 
137 137 
32 — Ja 18; x Kong 9. 
$16 — — Alftoltal 
5 — All to Italy, Germany. 
48 -- All to Pakistan. 
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Table 2.—China: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


1980P 


Destinations, 1980 


Commodit 1979 : 
E Ense Other (principal) 
METALS —Continued 
Copper —Continued 
Sal!!! 8 231 409 m urn 218; Finland 60; Hong Kong 
Metal including alloys: 
SOT ID o oe e 8 820 2,888 _. Hong Kong 2,853; France 17. 
Unwrou ght 35 58 — Thailand ; West Germany 5. 
Semimanufactures 2,815 3,997 (3) Hong Kong 2. 863; Singapore 464; 
Indonesia 257. 
Germanium metal including alloys, all forms S 61 61 
Iron and steel: 
ure fend concentrate 196 254 30 Pakistan 223. 
etal: 
SOrD o uo e Lei E OLD 440 10,161 TON sa 7,075; d Kong 1,749; 
Pig iron, cast iron, powder, shot 31,153 260,575 he an ob 173; Pakistan 17,851; 
Ferroalloyy sss 1772 2,760 RE RIT ETE Janes 595; Thailand 
Steel, primary forme 741,903 29,373 3 Thailand 14,838; Indonesia 6,941; 
Hong Kong 4,421. 
Semimanufactures: 
or aia RR A r 202,632 3 H Ke 150,211; Si 
sections . ewe eek 178,238 4303 0 
Universals, pla ha 13,708 37,253 H K 60; Saudi Arabia ia TADIA. 
nive plates, shapes , , M tae ong pore 
13,162; Indonesia Singa 
Hoop and strip -- ----------- 1716 617 m dl 188; Hong Kong 134; 
Singapore 125. 
Rails and accessories: 
Quantity, reported - -- -- --— r5 865 -- Hong Kong 737; Indonesia 60; 
Singapore 
Value only, reported 
sii thousands NA $132 — All to Japan. 
re: 
Quantity, reported |... 184,184 33,748 s Ao Sa 13,432; Si re 
Saudi Arabia 
Value only, reported... NA $44 ER 
gir dame — r 83,069 Japan 45,901; Hong Kong 18,218 
ty, reported 23,093 , EC a 901: Hong Kong 18,218; 
Caudi Arabia 12970. 
Value only, reported 
thousands_ _ NA $255 -— Australia $227; Malta $28 
Castings and forgings, rough -.--- 72,482 8,121 18 Saudi Arabia 1,930; Hong Kong 
571; West Germany 32 
Ore and concentrate 1,100 NA ie 
Oxides and hydroxides |... _ 751 478 d sapan 173; Hong Kong 155; 
donesia 7 
Metal including alloys: 
Unwrought_ ----------------- F398 731 -— Japan 662; Hong Kong 69. 
Semimanufactures rg 20 -- Hong Kong 18. 
Manganese: 
Ore and concentrate 45,961 24,544 ES vapen 21,290; Finland 950; Italy 
Oxides and hydroxides T1,526 3,529 87 Hong 0 1,630; Singapore 1,047; 
Denmar 
Metal including alloys, all forme 39 431 — Be ium-Luxembourg 150; West 
rmany 142; Canada 102. 
Mercur 76- pound flasks_ .. 8,584 10,327 203 West Germany 3, 248; Hong Kong 
2,581; France 1,247. 
Molybdenum: 
and concentrate 494 330 — France 215; A 
79; Finland 
Metal including alloys, all forms: 
Gai reported |... tm 65 60 Sweden 3; Ja E 
niai alue only, reported thousands NA $15 — All to Hong Kong. 
ickel: 
Ore and concentrate E (3) -- All to Indonesia. 
Matte and speiss Bie 2 a Do. 
Metal including alloys: 
Unwrought_ - ---------------——- 19 NA us 
mimanufactures 4 9 S 


See footnotes at end of table. 


Saudi Arabia 4; Pakistan 2; Hong 
Kong 1. 
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Table 2.—China: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Niobium (columbium) ore and 
concentratdee 222-2 
nanum gup E ortuan alloys, 
unwrought and partly wrought 
value, thousands 
Silver: 
Ore and concentrate do- 
Waste and sweepings? 
Metal including allori, unwrought 
and partly wrought 


Tin: 
Oxides and hydroxides ------------- 
Metal including alloys: 


Titanium: 


it Metal including alloys, all forme 
and concentrattW 


Metal including alloys, all forms: 
Quantity, reported 


Value only, reported thousands 


Zinc: 
Ore and concentratteeeee --- 
Oxides and hydroxides ~- s 


9 alloys: 


Dust, blue powder 
Unwrought JSV 


Semimanufactures __ __________ _ 
Other: 
Ores and concentrates... 


Ash and residue containing non- 
ferrous metals 
Oxides, hydroxides, peroxides |... 


Metalloids - 222452000 Lom 


meta 
Base metals including alloys, all 
forms: 
Quantity, reported |... 


Value only, reported thousands 
NONMETALS 
Abrasives: 


Natural: Pumice, emery, corundum, etc — — — 
Artificial: Corundum -------------- 


Dust and powder of precious and semi- 
precious stones value, thousands. - 


wheels and stones: 


Grinding and polishi 
Quantity, repo 


Value only, reported thousands 
ei,. ee 


Boron materials: 
Crude, natural borates _____________ 
Oxide and acid ____________ ______ 


Cement: 
Quantity, report 


See footnotes at end of table. 


1979 


71,408 


NA 
710,430 
360,990 


1980P 


14 


$958 


NA 
$211 


$10,936 
29 


3,000 
3,267 


97 
1,659 
1,412 
6,207 


$26 


2,993 
$24 
7,397 
617,277 
3 

1,320 
845,676 


$8 
NA 


United 
States 


Destinations, 1980 
Other (principal) 


All to Japan. 
France $793. 


France $156. 
United Kingdom $10,680; France 
$148. 


All to Egypt. 

All to Australia. 

Y lavia 783; ae Kong 552; 

etherlands 471 

Hong Kong 82; een 9. 

-opan 483; France 477; Hong Kong 
54. 

West Germany 130; France 37. 


West Germany 1,136; Sweden 
1,010; Austria 707. 


Sri Lanka 15; West Germany 3; 
Italy 2. 

All to Hong Kong. 

All to Si re. 

Ja n 58 dinga ingapore 97; Denmark 


Japan 5; Hong Kong 4. 

a o ong 

Thailand 2,121; Japan 2,454; 
Singapore 1,262. 

Saudi Arabia 115; Singapore 100. 


Thailand 4,894; Hungary 100; New 
Zealand 59. icd 

West German To Jan Italy 328. 

Pakistan 8,36 5 9: West 
pan 1.772, He 

Japan 1,772; Hong Kong 30. 


Saudi Arabia 17; Italy 14. 


uy ane 507; 1148“ Kong 288; West 
New Zealand $127; Australia $125. 


Japan 565; Hong Kong 421. 
Japan 3,184; Hong Kong 20. 


ai cdd $5; Belgium-Luxembourg 
Hong Kong 1,333; Indonesia 915; 
Singapore 5M. 
ruguay $4. 
Hong ong Kong 2,77 2, 779, Indonesia 2,680; 


West Germany 8. 53, 628; Ja 
85,585; Netherlands 23, 


DI rong 118 
a 0 ong 
etherlands £0. 

2 50 Kong 843,211; Sri Lanka 


All to Australia. 
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Table 2.—China: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980P : 
Á 3 Other (principal) 
NONMETALS —Continued 
Clays and clay producta: 
Crude SR SENS E RUM TEM I TTE PRG DONE 168,424 203, 549 -- Japan 119,188; Hong Kong 72,336. 
Products: 
Nonrefractory: 
Quantity, reported 785,096 $7,511 4 7 31 vi 5; Singapore 
apan 1 
Value only, reported 
thousands NA $7,885 $1 Hong Kong $7,486; io 
216; Australia $ 
Refractory including nonclay brick: 
Quantity, reported 15,642 8.597 he N Sweden 2,044; 
y 639. 
Value only, reported 
thousands NA $1,852 _. Hong Kong $959; Singapore $880. 
Cryolite and chiolite, natura 540 5,194 5,194 
Diamond: 
Gem, not set or strung 
value, thousands. _ $2,873 $5,829 $83 Hong Kong $1,633; Belgium- 
E 81. 261; nited 
Industria ...--.--- do— 32,022 $65,175 $21 Belgium-Luxembou $64,154; 
nited Kingdom 1 $520. 
Feldspat fn : Mer sucks Es Helin Bl 251 470 359 078 25,059 Singapore 225,700, 9 
e uorsper, leucite, nep B s i ; ! Ja rmany 
51.578. 579; Australia 17,941. 
Fertilizer materials: 
Crude: 
Nitrogenous ________________ _ 60 NA 
Phosphatic _ - - --------------- 845 1,234 7 West German any 973; Singapore 160; 
Denmark 
Manufactured: 
Nitrogenous 131,345 479 Hong Kong 467. 
hate -—— a 260 100 = All to Japan. 
se ee eee ye ee ee UI 1235 225 Japan 218. 
ier including mixed. —_ --------—- 2 NA 
Se a tee a 8 143 253 _. All to Hong Kong. 
Graphite natural: 
tity, reportlublul 126,090 37,824 2,222 Japan 21,215; West German 
925; United Kingdom 2, 
Value only, reported thousands NA $80 -. All to Canada. 
Gypsum and plasters ______________-_~- 154,885 4.210 2 Hong Kong 2,420; Indonesia 1,038; 
Singapore 600. 
r, . is 17 NA 
Line. bnc Ad ĩͤ E 144,973 27,510 E Hong Kong 24,834; Singapore 
Magnesite _ - - --------------------— 196,440 211,176 Japan 68,678; West Germany 
9,822; "Yugoslavia 21,815. 
Crude including splittings and waste 7,957 10,867 50 United Kingdom 6,575; Ja 
2,380; West Germany 7 
Worked including agglomerated 
Quantity, reported _____________ 19 30 M France 12; Spain 9; United King- 
om 6. 
Value only, reported _ _ thousands NA $6 — All to Hong Kong. 
Pigments, mineral 
Crude, earth colors. 1,675 1,340 * Hong Kong 466; Indonesia 455; 
a : 
Iron oxides and hydroxides, processed 2,730 2,457 8 1108 593; Singapore 578; 
Egypt 458. 
Precious and semiprecious stones: 
Natura value, thousands . 34, 809 $3,478 $870 — Hong Kong $1,526; Japan $1,069; 
; West German ; 
Synthetic do- 3103 $54 $3 Saudi Arabia $23; Netherlands 
. $11; Canada $8. 
Salt and brin,-e 186,202 868, 053 -— Japan 711.782; U. S. S. R. 102,344; 
. ong Kong 52,500 
Sodium and potassium compounds, n.e.s 
Caustic potash `- ---------------- 165 260 ut Hong Kong 182; Prt Kingdom 
onesia 1 
Caustic oda Fg 829 1,212 MER Hong Kong 7,268. 
Soda aaa 73,291 6,354 -- Hong Kong 3,221; Indonesia 2,762; 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 747,488 67,431 NE 


See footnotes at end of table. 


n sant ‘Hong Kong 1,928; 
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Table 2.—China: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Stone, sand and gravel —Continued 
Dimension stone —Continued 


Worked: 
Quantity, reported... ------- 


Value only, reported 
thousands 
Dolomite, chiefly refractory- grade 
Gravel and crushed rock 


Limestone excluding dimension .. ~~ ~- ~ - - 
Quartz and quartzi tee 


Sand excluding e PN 
ousand tons. . 


Sulfur: 
Elemental: 
Other than colloidal ...........- 
Colloidal ___._________~_______ 
Sulfuric acid, oleum .——----------—- 
Talc, steatite, soapstone, pyrophyllite 


Slag, dross, similar waste, not metal-bearing 
Oxides, hydroxides, peroxides of 
ium, magnesium, strontium . _ - -—-— 


Halogens: 
"Quantity, reported _____________ 
Value only, reported thousands 


MINERAL FUELS AND RELATED 
MATERIALS 


Coal and briquets: 
Anthracite and bituminous coal 
thousand tons_ 
Briquets of anthracite and bituminous coal _ 
Lignite W briquets |... 
ard and 5 JVC a da 8 
ydrogen, helium, rare gases 
value, thousands 
Petroleum 
Crude thousand 42-gallon barrels_ — 
Refinery products: 
F 8 
Kerosine and jet fuel! do... 
Distillate fuel oil do— 
Residual fuel oil do— 
Lubricants: 
Quantity, reported do— 
Value only, reported 
thousands . _ 
Other: 
Liquefied petroleum gas 


thousand 42-gallon berrels  .. 
Mineral jelly and wax. do- 


Nonlubricating oils ~ _ _ _ _ do— 
Petroleum coca do- 
Bitumen and other residues 


Bituminous mixtures do 


See footnotes at end of table. 


1979 


121.942 


NA 
r 


550 
795,491 


25,644 
24,150 


71,851 
71,109 
10 

89 
356,677 
20,750 
71,721 
260 


113 
NA 


1272 


1.814 
509 
649 

12 
NA 


179,463 


71,803 
2914 
11,069 
2,909 


13,728 


1980 


17,995 


81.256 
NA 
12,921 


130,485 
91,454 


1,208 


90 
NA 


5,369 
2,973 


2,195 
NA 
1,851 
31,543 
$23 


12,874 


10,880 
2,830 
10,495 
2,375 


186 


United 
States 


Destinations, 1980 
Other (principal) 


Japan 6,211; 4121 Kong 4,524; 
ingapore 4 


Australia $58; Canada $13. 
Hong Kong 9,716; Ja 1,606; 
p Sin on td me 


ed an 34.324110 Hong Kong 2, 350. 
Hong Kong 1,188; Japan 20. 


Saudi Arabia 52; Pakistan 38. 


Ho an S482; United Kingdom 
,865; Indonesia 7,000. 


Hong Kong 101l; Japan 1,829; 
H 1,844. 


Japan 12,000; Hong Kong 407. 
Tinand 1,835; Japan 146; Canada 
All to Ireland. 
All to Singapore. 
Indonesia 5,301; Pakistan 48. 
Thailand 1,880; 'Indonesia 691; 

Hong Kong 205. 

2,071; Sri Lanka 285; West 
rmany 209. 

All to Japan. 
Pakistan 30,022; Indoneesia 1,313. 
All to Hong Kong. 


Japan 57,530; Brazil 8,730; 
i 4,085. 


e Netherlands 1,439, 
1,001. 
Hong Kong 2,106; ; Japan 458; 


Singapore 
Hong Kon 5,603; Thailand 2,118; 
apan 1 
Hong l 928; Australia 208; 
Japan 1 


Hong Kong 98; Thailand 88; 
‘Singapore 10. 


Australia $129; Japan $8. 


All to Japan. 
Pakistan 150; Hong Kong 98; 
Singapore 91 51. 


Mainly to Indonesia. 
Hong Kong 22. 
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Table 2.—China: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 
n Sn Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals _______ 740,803 92,817 


Preliminary. "Revised. 


NA Not available. 


Ja 91,365; Hong Kong 1,285; 
Greece 100. 


lOwing to a lack of official 5 data published by China, this 3 should not be taken as a complete presentation of 


this country’s mineral ex 

information and data publis 
Less than 1/2 unit. 
May include other precious metals. 


*United States imported 856,061 barrels of naphtha. 


Unless otherwise specified, these data have been compiled from 
xd by the partner trade countries. 


nited Nations 


Table 3.—China: Apparent imports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980” — 
pba Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides ~- ------- 196 95 3 France 52; West Germany 40. 
Metal including alloys: 
J%% mut 886 1.490 480 (3 All from Hong Kong. 
Unwroughhlt -.-.-- 83,178 66,937 . 8,558 Canada 29,995; New Zealand 14,992; 
Norway 6,286. 
Semimanufactures 4.447 12,675 95 Japan 11,908; West Germany 218; 
nited Kingdom 98 
Chromium: 
Chromitee LL ccc 794,405 NA 
vi ai and hydroxides |. ........ 153 2,756 1,475 Japan 1,281. 
Oxides and hydroxides .. kil 50 1,000 — All from Japan. 
Metal including alloys, all forms 
do- ee 454 _. All from Canada. 
Sorgas 
and concentrate, copper content 322,254 54.782 3,012 Peru 35, 457; Canada 7,602; Papua 
Sulfate 2,205 7,539 Nea uinea 5,884" 
)))) I EEN E CE EE ERA EEA i ; S via um- 
Luxembourg 1,500. 
Metal including alloys 
EN UNUM spe a NU DINEM 81 188 _. All from Hong Kong. 
Unwrou ght 93,678 92,213 — Peru 35, 457; Chile 29,900;? Zambia 
15,387. 
mimanufactures 2,040 1,623 23 Japan 1,345; Hong Kong 230. 
Iron and stee 
Ore and concentrate 
SER ousand tons 6,042 5,949 8 Australia 5,324; Brazil 625. 
etal: 
p ee Se 4,950 1,932 -- Hong Kong 1,929. 
Pig iron, cast iron, powder, shot 620, 230,712 35 Australia 230,432. 
Ferroalloys—- 69,496 1,022 -—- Norway 1,000; West Germany 17. 
Steel, primary form 359,048 182,534 -- Japan 96,983; Australia 30,005. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections: 
Quantity, reported 
thousand tons 2,826 2,041 100 Japan 1,191; Canada 139; Australia 
Value only, reported 
thousands NA $10,319 — All from Japan. 
Universals, plates, sheets: 
tity, reported 
thousand tons 2,336 1,532 10 ic stot West Germany 125; 
ce 42. 
Value only, reported 
thousands NA $28,364 — Australia $28,339; Japan $25. 
Hoop and strip: 
Quantity, reported 216,077 185,972 503 zopan 149,450; West Germany 16,613; 
ustralia 10,989. 
Value only, reported 
thousands NA $6,074 — All from Japan. 
Rails and accessories 82,115 ; Japan 2,331. 


See footnotes at end of table. 
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Table 3.—China: Apparent imports of selected mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980P : 
n United Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 
Wire: 
Quantity, reported 95,495 1,193 — Ja al yd West Germany 2,036; 
y 363. 
Value, reported 
C: i thousands NA $8,699 _. Japan $8,695; Australia $4. 
pipes, fittings 
thousand tons 1,627 710 4 Japan 439; West Germany 60; Italy 
Castings and forgings, rough 2,453 97 -- United Kingdom 57; Spain 37. 
Ore and concentrate, lead content. EXE 8 8 
Oxides and hydroxides 221 1,763 3,126 E Australia 3,108. 
Metal including alloys: 
AD. ea uec re 12 134 ees All from Hong Kong. 
Unwrou ght 434,987 26,648 -- Australia 14,011;5 Mexico 5,485;* 
Canada 4, 149. 
Semimanufactures — ~~ ~~ - 3 4 _. Hong Kong 2; Japan 2. 
Magnesium metal including alloys: 
nwrought ---------------- 4,643 4,648 4,647 Ja 
Semimanufactures 252 1 — Al from Mni Kingdom. 
Manganese: Oxides and hydroxides . . _ - 702 108 34 Japan 74 
Powe enum metal including alloys, all 
co Oe caer kilograms. _— 229 130 cr Switzerland 80; Japan 50. 
N ickel r metal including alloys: 
)) 8 a 2 c Hong Kong 1; Japan 1. 
Unwrought ____.______ ----_- 1 NA 
Semimanufacturess — 64 105 ui France 100; Japan 3. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands. . $9,731 $1,259 -- United 5125 2 $1,018; West Ger- 
many $125; Japan $116. 
Silver: 
Ore and concentrate do— $1,533 $197 -- All from Canada. 
Metal including alloys, unwrought 
and partly wrought ~ _ _ __ 89 $21 $13 _. All from Hong Kong. 
Tantalum mela including al oye; 
S un form kilograms... — 140 103 103 
Ore and concentrate us 35 -- All from Singapore. 
Metal including alloys: 
SCTRD ee a Lx 356 -- All from Hong Kong. 
Unwrought_ . 6 1 —— All from Japan. 
Semimanufactures 2 17 Japan 4; Hong Kong 3. 
Titanium: 
Oxides __ ----------------- 1,400 2,954 218 Japan 2,252; Italy 180; West 
rmany 178. 
Metal including alloys, all forms 3 2 _. All from Japan. 
uen metal including alloys, all 
Quantity, reported _ . _ _ kilograms. _ 71,106 193 me Do. 
z Value only, reported .. thousands NA $2 —— All from Hong Kong. 
inc: 
Oxides and hydroxides 989 4 _. All from Japan. 
Metal including alloys: 
SCORED uu ne 2 ais All from Hong Kong. 
Unwrou gh. 42,098 3400 -- NA. 
Semimanufactures ________ _ 18 13 "-" All from Japan. 
Other: 
Ores and concentrates 
value, thousands S $331 — All from Australia. 
Ash and residues containing 
nonferrous metals zu 520 Sa ont nan 115 Franes 10 anaoa 21. 
Oxides, hydroxides, peroxides _ — 53 24 as 
Metalloid 5.769 254 s eee 1268 
Alkali, alkaline- earth, rare-earth 
metals „ 4 4 _. All from United eon 
Base metals including alloys, all forms 5 12 2 Sweden 4; Canada 3. 
NONMETALS 
Abrasives: 
Natural: Pumice, emery, corundum, 
UC aa cn tas oa Bie esas l 1 — All from Japan. 


See footnotes at end of table. 
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Table 3.—China: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Abrasives —Continued 


Artificial: Corundum -........- 
Dust and powder of precious and semi- 

precious stones 
value, thousands 


8 and polishing wheels and 


Cement. ------------------—- 


and clay products: 
de 


Nonrefractoiy: 


Quantity, reported... 
ue only, reported 

ousand - 
5 including nonclay 


Diamond = 


Gem, not set or uns di "4 
ue, thousands_ _ 


Fe ene Mii imum an "TET 
e uorspar, leucite, nepheline .. . 
Fertilizer materials als: 


Nitrogenous - thousand tons 
Phospha tic ---- 


Crude inclu splittings and waste 
AC cde Badia iens 


Sodium and potassium compounds: 
Caustic potash 


Elemental, other than colloidal ........ 
Sulfuric acid, oleum mmm 
Talc, steatite, soapstone, pyrophyllite .. . 


See footnotes at end of table. 


1979 


448, 885 
2,323 
179,084 
421,000 
82,718 


1980 


$59 
41,516 


$1,312 
$13,834 
104 


2121 


10,000 
351,582 


2,142 
182,991 
402,024 
257,327 

10,132 
16 
127 


United 
States 


210 
152,682 
34 
15,186 


Sources, 1980 
Other (principal) 


All from Japan. 


Belgium-Luxembourg $1; West Ger- 
many $1. 


Japan 85; West Germany 19. 
Canada 698; Japan 21. 


Italy 190. 
Ja 18,800; Hong Kong 5,135; 
lombia 5,102. 


Singapore 576; Japan 375. 


Italy 250; Hong Kong 22; Japan 18. 
Australia $40; Japan $19. 
Japan 45,999; West Germany 1,141. 


United om $5,837; Belgium- 
peto an $1,463 
um. Luxerbour $0, ,886; 
nited Kingdom $ 
Japan 4; United Kingdom 4. 
All from Kenya. 


All from Saudi Ara 
Jordan 175,120; Mores 164,412. 


Japan 1,186; Italy 238; Netherlands 
Singapore 20,300; Saudi Arabia 
Canada 358, 047; West Germany 
Austria 59, 065; 280 5 Denmark 


41,001; S 
Netherlan 10, 125. 


All from Japan. 
Japan 20; Singapore 7. 
Hong Kong 500. 
United Kingdom 1. 


Sri nA x ote West Germany 


$800; J. span Ha 
Japan $6; itzerland $3. 
Singapore 80; Japan 10. 


Japan 85. 

Netherlands 70,764; Italy 10,110; 
West Germany 8, ,316. 

Be ur Laem urg 41,632; France 


inp Nee 
a 

West Germány 98. 
All = Japan. 


Canada 343,195. 
Hong Kong 1; Japan 1. 
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Table 3.—China: Apparent imports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
Other: 
Crudé — 2 ee 41 
Slag, dross and similar waste, not 
metal- bearing 50 
Oxides, hydroxides, peroxides of bari- 
um, magnesium, strontium __ _ — _ 54 
Halogens_________________~_ 80 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 4,866 
DD! 19,317 
Coal: Lignite including briquetss 2" 
Hydrogen, helium, rare gases: 
Quantity, reported... 4 
alue only, reported thousands NA 
Peat including briquets and litter ou 
Petroleum refinery products: 
Gasoline 42-gallon barrels _ 11,807 
Kerosine and jet fuel do- 10,749 
Distillate fuel olli do... 78.982 
Residual fuel olli do—- 15,072 
Lubricants: 
Quantity, reported do- 18,060 
Value only, reported 
thousands NA 
Other: 
Liquefied petroleum gas 
42-gallon barrels. — 174 
Mineral jelly and wax . _do_ _ _ _ 268 
Nonlubricating oils . _ do- 2,198 
Petroleum cke do— 539 
Bitumen and other cue 
O22 "Um 
Bituminous mixtures... do- 2,636 
Mineral tar and other coal-, petroleum-, 
or gas-derived crude chemicals _ _ _ _ _ 21,687 
PPreliminary. "Revised. NA Not available. 


Sources, 1980 
1980 : 
cee Other (principal) 
13,454 tone Kenya 13,445. 
NA 
20 c All from Japan. 
NA 
NA 
5,239 3,160 Ja 1,534; West Germany 545. 
50 _. All from Singapore. 
1 _. All from Japan. 
$32 ee All from Singapore. 
1 io All from Japan. 
5,925 nim All from West Germany. 
9,866 "x Yugoslavia 9,610; West Germany 233. 
10,899 o Yugoslavia 10,892. 
319,520 ee Pakistan 199,800; Greece 119,460. 
37,337 14,146 West 5 6,265; Japan 5,068; 
France 4,312. 
$1,698 ce All from Japan. 
12 NUM All from France. 
a is Netherlands 165; Singapore 63. 
1,634 aa All from Japan. 
1,073 ERS Do. 
145 pw United Kingdom 109; Sweden 36. 
150 ENS All from France. 


lOwing to a lack of official trade data published by China, this table should not be taken as a complete presentation of 


the country's mineral imports. Unless otherwise specified 


; these data have been compiled from 


information and data published by the partner trade countries. 


2Less than 1/2 unit. 


nited Nations 


World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom. 
Metallgesellschaft Aktiengeselschaft (Metal Statistics), Frankfurt am Main, West Germany. 


COMMODITY REVIEW 


METALS 


Aluminum.—China has extensive re- 
sources of aluminous materials, and esti- 
mates range around 1 billion tons. Diasporic 
bauxite is the main aluminum ore mineral 
in China. Other high-alumina minerals 
such as cyanite, sillimanite, and andalusite 
occur throughout the country. Bauxite oc- 
curs in Guangxi, Guizhou, Hebei, Henan, 
Shanxi, and Sichuan. While reserves in 


Shanxi account for about one-fourth of the 
total reserves in China, Henan is reportedly 
the largest producer. À cyanite deposit with 
an estimated reserve of 1 million tons was 
discovered in Xingtai County in southwest- 
ern Hebei. An alumnite deposit with a 
verified reserve of 7 million tons was found 
in eastern Fujian. 

Aside from isolated shipments in the 
early 1970's, China began exporting re- 
fractory-grade bauxite to the United 
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States in 1979. Shipments of metallurgical- 
grade bauxite were also being considered. 
Under a preliminary agreement, Minermet 
S.A. of Italy was to construct a calcining 
plant in Henan to produce 200,000 tons per 
year of bauxite using two rotary kilns. 
Under the agreement, Minermet was to 
export 50% of the output. 

The new aluminum smelter at Guiyang, 
Guizhou, was commissioned in December 
1981 with one operational potline (40,000 
tons per year). The second potline of 40,000 
tons was expected to be operational in 1982. 
The bauxite reserve in Guizhou was esti- 
mated at over 200 million tons. 

China’s primary aluminum plants were 
as follows, with capacity expressed in thou- 
sand tons per year: 


Hefei, Ann „ 25 
Conant MM p ecce ec nen p 
uiyang, GuizhoWw rr 
Wuhan. Hubei eee Pp a a es Re E T 
Changsa, Hunan- - - - - --------------- 
Changchun, Jiliènn nin 15 
Fushun, Liaoning 100 
Baotou, Nei Mong gol!!! NA 
Nanding, San dong NA 
ingdao, Sandon ggg 15 
aiyuan, Shan. 25 
Kunming, Yunnan -.----------------- 15 
NA Not available. 


A large refinery proposed for Guangxi 
was deferred under China’s economic re- 
trenchment program 

Antimony hina has large reserves of 
antimony and traditionally has been rank- 
ed as one of the top three world producers. 
The Xikuangshan Mine is a large, world- 
famous antimony mine. Xikuangshan 
means tin mine; hence, the name arose 
from misidentification. The mining district 
covers 14 square kilometers and is divided 
into two sections with independent mining, 
processing, and smelting sections. Sulfide 
ores occur in the southern part, while the 
northern division has complex ore compris- 
ed of mixed oxides and sulfides. Antimony 
was also mined in Guangdong. In addition 
to antimony finds in Qinghai, Shaanxi, 
Sichuan, Xizang, and Yunnan, a rich anti- 
mony occurrence was reported in Xihe, 
Gansu. 

Chromium.—Chromite occurrences are 
widespread in northwest China. The depos- 
its in the east are small, but larger occur- 
rences have been discovered in Xizang. 
Platinum with associated chromite occurs 
in Dali, Yunnan. China’s largest chromite 
find is in the Zhayier Mountains, northwest 
of Junggar Pendi, Xinjiang. Reserves are 
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estimated at 1 million tons of 35% Cr. O. 
ore. Chromium occurs associated in com- 
plex mineralization of iron ore in Pan- 
zhihua, Sichuan, and Baiunebo, Nei Mong- 
gol. A hard chromium mineral was discov- 
ered in the Liuzhuang area of Tongbai, 
Henan. 

Cobalt.—Cobalt was recovered as a bypro- 
duct of nickel-copper and platinum refining 
at Jinchuan, Gansu. The Jinchuan nickel- 
copper sulfide deposit (0.035% cobalt) con- 
tains 100,000 tons of cobalt. The Zhuhou 
refinery in Hunan also recovers cobalt. 
Other cobalt association has been reported 
in ores at Panzhihua, Sichuan; Baiyunnebo, 
Nei Monggol; Hainan, Guangdong; Dong- 
hongshan, Yunnan; and Panshi Xian, Ji- 
lian. 

Columbium and Tantalum.—China has 
abundant resources of columbium and tan- 
talum. The quantity of tantalum pentoxide 
in slag from past tin operations may 
amount to several million pounds. In March 
1981, a 3-year program was to begin to 
survey columbium, tantalum, and tin depos- 
its in the Wangxiang area of Hunan. The 
Fujian Provincial Geological Bureau 
announced the finding of a promising 
columbium-tantalum deposit in Fujian. 
Tantalum was recovered as a coproduct 
from an apogranite-type tin deposit at 
Yichun, Jiangxi, which was estimated to be 
about 100 million tons containing 200 grams 
of tantalum pentoxide per ton of ore. Ore 
throughput capacity was 200,000 to 250,000 
tons per year. Beneficiation produced a 2896 
tantalum pentoxide concentrate, and the 
recovery rate was around 60%. At Limu, 
Guangxi, tantalum was recovered as a by- 
product from tin slag. Annual ore produc- 
tion was about 300,000 tons containing 150 
grams of tantalum pentoxide per ton. Small 
amounts of tantalum concentrates were 
reportedly recovered from pegmatites in 
the Altai Mountains (north of Urunqi), 
Xinjiang, and in Guangdong Province. 

Copper.—China's most significant copper 
deposits occur mainly in the valleys of the 
middle and lower reaches of the Changjiang 
River and in the southwestern region. 
There are also important deposits in the 
northwest and north. Total reserves were 
estimated to exceed 50.4 million tons of 
contained metal. The six major mining 
areas centered around Tongling, Anhui; 
Baiyanchang, Gansu; Daye, Hubei; Dexing, 
Jiangxi; Zhongtiaoshan, Shanxi; and 
Dongchuan, Yunnan. Recent finds of copper 
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mineralization include Zhangdu, Xizang 
(reserves of 6.4 million tons); Anjing, Anhui 
(20 million tons); Tongshankow, Hubei (50 
million tons); Qamdo, Xizang (6.48 million 
tons); and Fengchang, Liaoning (260 million 
tons). 

Current metal output level was only 
about 300,000 tons, and up to 200,000 tons 
was imported annually to meet demand. 
China's copper smelter-refining facilities 
are as follows in thousand tons: 


Tonne; ANNU 22.356 ⁰ A uei 
§dſhſh))õ³§ĩð 8 30 
Noo CoA e E 30 
Baiyin, Gansu 22 „ 30 
Zhuzhou, Henan - - - -- -------------——- 10 
paya, 1 —— „44 -- 80 

enyang, Liaoning 
VVV 50 
Kunming, Vvunnnnunnnssass 45 
Small copper facilities are located in Beij- 
ing, Hainan, Lanzhon, Taiyuan, and 


Urunqi. Sumitomo Metal Mining Co. was to 
resume the construction of a 90, 000-ton- per- 
year copper smelter at Guixi, Jiangxi. The 
project, along with a Fluor Corp. contract to 
develop an extensive porphyry deposit in 
Jiangxi, was suspended during the readjust- 
ment period. The $117 million Sumitomo 
project may later include a refinery and 
fabricating facilities. Status of the Fluor 
Corp. project at Dexing, Jiangxi, and the 
Japanese Government-assisted project at 
Anging, Anhui, were not known. 

Gold and Silver.—China has a long histo- 
ry of gold mining, and panning was carried 
out along its coasts in ancient times. Most of 
the gold mines are concentrated in the 
northeast, eastern China, and the Qinbeng 
and Yanshan regions. China's major gold- 
producing areas are Hebei, Heilongjiang, 
Liaoning, Nei Monggol, and Shandong. 
Shandong is probably the principal produc- 
er with five major underground mines and 
up to 30 small mines. Output level in 
Shandong was estimated at 320,000 to 
480,000 troy ounces per year. There were 
numerous announcements of gold and silver 
finds—lode, placer, mixed ores—throughout 
China. Xinjiang was reported to be particu- 
larly abundant in alluvial gold. Lode silver 
was found in the Miyun area, northeast of 
Beijing. Gold output in 1981 was based on 
an estimate given by The Gold Institute, 
Washington, D.C. 

Gold production has been variously esti- 
mated from 688,000 troy ounces per year to 
1,900,000 troy ounces per year. In the spring 
of 1980, a conference was held on gold 


241 


production in Urumgi, Xinjiang. Also, to 
promote increased production, China en- 
gaged Wright Engineering of Canada and 
Davy McKee of Great Britain to conduct 
feasibility studies on mines in Shandong. 
Furthermore, the People's Bank of China 
had lent 46 million yuan for the develop- 
ment of 36 gold mines to increase total 
production by 140,000 liang. Surveys for 
gold were underway in over 10 Provinces, 
including Hebei, Heilongjiang,  Liaon- 
ing, and Nei Monggol, which have gold- 
producing areas. In early 1981, a large gold 
occurrence was reportedly discovered in 
Yunnan. The Ministry of Metallurgical In- 
dustry announced that the planned gold 
output was overfulfilled by 14.3% in 1979 
and by 15.3% in 1980. China's gold transac- 
tions on the international market during 
the last two decades included purchase of 
4,822,605 troy ounces in 1965, 1,028,822 troy 
ounces in 1966, and 2,572,056 troy ounces in 
1968, and sale of 2,572,056 troy ounces in 
1976. China used 120,000 troy ounces in 
1979 for production of its 30th anniversary 
commemorative gold coin sets, but bought 
the same amount of gold in Xianggang to 
replace the metal used. 

Iron Ore.—China's reserves of iron ore 
were estimated at 44 billion tons. The prin- 
cipal mines were Anshan and Benxi in 
Liaoning, Panzhihua in Sichuan, Maanshan 
in Anhui, Meishan in Nanjing, Daye in 
Hubei, Shichang in Hebei, Bayan Obo in 
Nei Monggul, Jingtieshan in Gansu, and 
Shilu in Hainan. The Anshan-type ore de- 
posits (sedimentary metamorphic) are the 
main type in China and are distributed over 
an area from Anshan, Liaoning, to Jidong, 
Hebei. The Anshan ore is easily extracted 
but is not of high grade. There are large 
beds of titaniferous magnetite contain- 
ing vanadium spread out in Panzhihua, 
Sichuan. The Daye-type deposits, formed by 
the interaction of gas and heat along con- 
tact edges, are found around Daye, Hubei, 
and east of this area. Iron and siderite 
mineral beds associated with volcanic ac- 
tion were expected to increase China’s iron 
reserve-resource base. 

Total mine output of iron ore approaches 
120 million tons of mostly low-grade ore 
(around 30% grade), which is upgraded to 
60% or better. Imports from Australia, 
Brazil, and North Korea (probably totaling 
less than 10 million tons) supplement do- 
mestic mine production. 
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Many iron ore mines began adopting a 
technique of ore segregation based on siev- 
ing followed by grinding. This technique 
was initially used with success by the Da- 
gushan iron ore mine of Anshan Iron and 
Steel Co. Reportedly, ores with at least 30% 
iron were upgraded with this technique to 
67% to 68%. 

Iron and Steel.—China’s annual capacity 
to produce steel was around 37 million tons. 
With the exception of Shanghai, all of the 
major iron and steel complexes are located 
near indigenous supplies of coal and iron 
ore. Shanghai is the only site with a coastal 
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location. Eleven iron and steel complexes 
account for 86% of China’s annual steel 
production: Anshan, Baotou, Beijing, Benqi, 
Maanshan, Panzhihua, Shanghai, Taiyuan, 
Tanggu, Tianjin, and Wuhan. Smaller iron 
and steelworks exist in every Province and 
Autonomous Region except Xizang. Collec- 
tively these units have an annual produc- 
tion capacity of 11 million tons of iron and 8 
million tons of steel and steel products. 

China’s iron and steelworks were char- 
acterized by the Japanese as follows, in 
terms of annual crude steel output: 


OVER 3 MILLION TONS 
Anshan Wuhan 
Baotou 
50,000 TO 3 MILLION TONS 
Anyang Panzhihua 
Beijing Shang 
Benqi Shiji 
Chengdu Shoudu 
Datai Taiyuan 
Fushan Tanggu 
Guangzhou Tangshan 
Guiyang Tianjin 
Hami Urungi 
Handan Xiangpiao 
Jinan Xinyu 
Jiuchuan Yonde 
Linfun Yongchen 
Longyin Yongxin 
Maanshan 
UNDER 50,000 TONS 
Baoji Nanning 
Changzhi Pinxiang 
Dalian ingdao 
Duyan Sanmian 
Fuzhou Sanjiang 
Hainan Shaoguan 
Heifei Shaoxing 
Hengyang Shenyang 
Hybei Suzhow 
Huzhou Wuning 
Jiaozuo Xiamen 
Kunming Xian 
Lianyuan Xinxiang 
Liubo Xinyang 
Liuzhou Yanchuan 
Macheng Yangquan 
Nanchang Yantai 
Nanjing Zhejiang 


nshan 


The east coast of China contains by far 
the highest concentration of steelmaking 
plants. 

During 1979, China reevaluated its mod- 
ernization programs. The Baoshan iron and 
steel project was originally to be completed 
in two stages (8 million tons capacity in 
1982 and the remaining 3 million tons by 
1985) In November 1980, the Govern- 
ment announced the suspension of the 


second phase construction. Construction 
was to continue on the coal-fired power- 
plant at the site, and work was to continue 
on the Baoshan first stage at a slower pace. 
During 1981, Government announcements 
simply stated that construction of Baoshan 
continued. 

The main thrusts in the iron and steel 
sector were to be modernization of existing 
installations by lowering energy and coke 
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consumption per ton of steel produced, 
lowering pig iron consumption by increas- 
ing scrap utilization, and improving steel- 
roling output capacity and technology. 
Futhermore, steel product specifications 
were to meet the needs for producing ma- 
chinery used in the agricultural and light 
industry sectors. | 

The installation of a 1,326-cubic-meter 
inner-volume blast furnace at Shoudu Iron 
and Steel Co. was completed in 1979, and 
startup of the furnace began in late Decem- 
ber 1979. Operation of the furnace was 
deemed satisfactory, and productivity was 
increasing. The utilization coefficient of this 
blast furnace reportedly reached a monthly 
average of 1,729 tons per cubic meter per 
day during March 1980 and a coke con- 
sumption ratio of 525 kilograms per ton. In 
comparison, the No. 1 blast furnace at 
Shoudu has a monthly utilization coeffi- 
cient of 3,114 tons per cubic meter per day 
and a coke ratio of 362 kilograms per ton. 
Shoudu has four blast furnaces (the small- 
est being 576 cubic meters) with a total 
capacity of 3,561 cubic meters. Shoudu re- 
portedly has the highest average utilization 
coefficient of all Chinese iron and steel- 
works. 

Installation of the No. 2 steel melting 
furnace, a continuous casting shop, a hot- 
rolling mill, a cold-rolling mill, and a silicon 
sheet steel shop at Shoudou was basically 
completed in December 1978; the entire 
construction time required 42 months. Com- 
missioning of the 3-million-ton rolled and 
plate steel facility was in 1979. 

In 1981, Beijing's Capitol Iron and Steel 
Corp. (CISC) was cited by the Government 
for its management techniques and increas- 
ed productivity. CISC was reorganized, and 
independent entities within the corporation 
such as transport, power, water, supply, and 
labor were consolidated for easier control 
and coordination. Each unit in the new 
organization was given a daily production 
plan as well as an operational plan. Individ- 
ual and a position or station responsibility 
Systems were instituted. Bonuses for good 
performance were given to the work group, 
rather than the individual, and were to be 
equally distributed. Cost savings measures 
initiated during the year resulted in a profit 
of 312 million yuan (42 million yuan over 
the quota). Measures to reduce cost included 
recycling blast furnace ash (coke consump- 
tion per ton of iron produced was reduced 
from 443 kilograms to 412 kilograms), water 
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and electricity conservation, sale of iron 
ore, sale of services to other enterprises, and 
shift of product output to consumer goods 
and building materials. 

CISC has captive iron ore mines located 
70 to 80 kilometers from Tangshan, Hebei, 
which produce 12 million tons of ore (24% to 
28% iron content) per year. The ore is 
beneficiated to 68.5% iron before being 
shipped by rail to the mill. CISC has eight 
sintering mills for agglomerating the ore. 
About 5 million tons of coal per year is 
supplied from mines in Hebei and Shanxi. 
CISC’s four coke ovens produce 1.2 million 
tons of coke annually. There are four blast 
furnaces with a combined daily output of 
8,500 tons of iron. Half of the pig iron 
output is used internally for steel produc- 
tion, and the other half is sold. Annual 
output capacity of 1.4 million tons of steel is 
by five furnaces. Sixty percent of the steel 
output is sold as crude steel. Rolling capaci- 
ty is about500,000 tons; a 300-millimeter 
rolling mill produces 430,000 tons of steel 
beams for construction. There is also a 
70,000-ton capacity for seam pipe and a cold- 
rolling capacity of 10,000 to 20,000 tons. 
New rolling capacity of 400,000 tons was 
being installed to produce nails and other 
items. 

Between 1973 and 1979, China imported 
about 40,000 tons of stainless steel annually. 
Imports in 1979 were 47,000 tons: 17,000 
tons of structural steel, 21,000 tons of steel 
plate, and 9,000 tons of pipe. Domestic 
production of stainless steel was 100,000 
tons in 1979 and 86,300 tons in 1980. Nearly 
80 types of stainless steel compositions were 
produced. The configuration of stainless 
steel output in China in 1980 was as follows 


in percent by product type: 
Cold rolled: 
S ee ee ee 35 
J uou e oS ĩ ea he 8 
Hot rolled (medium plate) -------------- 17 
Hot-worked rods____________________ 23 
Cold-worked rods ___________________ 2 
JV ( 5 
)) ³⅛ EE Lees AUS Um 
Unspecifiedd̃ld 9 


The Shanghai Steelworks account for 
about 67% of the country's output of stain- 
less steel sheet and about 89% of the 
medium- thickness plate. 

Some of China's stainless steel production 
and finishing facilities included Chang- 
cheng Steel Mill (hot extrusion press and 
electron beam furnace); Taiyuan Steel- 
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works (medium plate annual capacity of 
100,000 tons, cold-rolling plate capacity of 
35,000 tons, and a 6-ton argon-oxygen decar- 
burization furnace), Shanghai Steelworks 
(plate production and equipment for pipe); 
Dalian Steel Mill (10-ton vacuum-oxygen 
decarburization (VOD) furnace); and Fush- 
un Steelworks (30-ton VOD furnace and 6- 
ton vacuum induction furnace).? 

Lead-Ziric.—China has a long history of 
lead-zinc mining with deposits occurring 
widely throughout China. Occurrences 
being worked included the Shuikoushan 
Mine, Changsa, Hunan; Totaolin, Hunan; 
the Fankou deposit, Shaoguan, Guangdong; 
the Qinting mining district, Lanping, Yun- 
nan; the Zhehai district, Yunnan; and 
Changpo, Guangxi. In addition, small oper- 
ations in Guangxi, Xizang, and Yunnan 
collectively account for about 20,000 tons of 
ore per year for each Province. Recent 
reports of lead-zinc mineralization included 
occurrences in the Lian He Banner region, 
Nei Monggol; Huili County, Sichuan; Miyun 
County, Beijing; Cheng County, Gansu; and 
Xitilshan, Qinghai. 

A lead-zinc mine, with confirmed reserves 
of 3.8 million tons of high-grade ore and 
inferred reserves of 10 million tons, was 
expected to open by the end of 1981 in 
Chengxian, Gansu. The mine will be oper- 
ated by the Baiyin Nonferrous Metallurgi- 
cal Corp. During the first 3 years, daily 
output of lead-zinc concentrates will be 600 
tons, which will be expanded to 4,000 tons. 

China’s smelter facilities were as follows 
with capacity in thousand tons: 


Lead Zinc 

Liencheng, Fujian - - - ---------- NA NA 
ons, Guangdong - - _ _ _ _ _ _ — NA " 
Shaoguan, Guanddon gg 12 30 
Gu FCC 5 20 
Changchun, Heilongian g NA ES 
shear n CCC 2 5 

ungbei, Hunan ~- nn 
Zhushou, Hune n 50 100 
Huludao, Liaoning x^ 60 
Shenyang, Liaoning 50 20 
Kunming, Yunnan- . ~~ ____—- NA EN 
NA Not available. 


As part of the current economic plan, 
China's nonferrous industry was to be mod- 
ernized and expanded. During prior negoti- 
ations, Mitsubishi Metal Corp. of Japan was 
to assist in the development of the lead-zinc 
industry. Presumably, both mine and 
smelter operations were to be developed, 
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expanded, and modernized. 

Manganese.—China has large deposits of 
manganese. The best known mines are lo- 
cated in the south-central region, especially 
in east and southeast Guangxi. Other pro- 
ducing areas include Fancheng, Guandong; 
Shaoshanchang, Hunan; and Wafangzu, 
Liaoning. Also, large deposits were reported 
in Daxin, Guangxi, and southern Yunnan. 
The Hunan Geology Bureau surveyed three 
separate deposits of manganese, each con- 

ining about 25 million tons. A large man- 
ganese deposit in Daxin County, Guangxi, 
was reportedly being prepared for mining. 

Mercury.—The well-known mercury belt 
of China is located in Hunan and Guizhou. 
In fact, Guizhou is known as the "Province 
of mercury.” The five large mercury mines 
in Guizhou account for 90% of China’s total 
output. Substantial mercury resources, esti- 
mated at 5,000 tons have been discovered in 
the Qinding mountain region. 

Molybdenum.—China's large resources of 
molybdenum are in silicates and in porphy- 
ries, mainly distributed in the north. The 
important occurrences are in the Qingling 
and Funiushan Mountains. The copper de- 
posits at Dexing, Jiangxi, contain 0.03% to 
0.08% molybdenum, and tungsten deposits 
at Shinzhuyuan in the Waling Mountains, 
Hunan, contain 0.06% molybdenum. There 
were also appreciable molybdenum values 
in the porphyry copper at Jinduicheng, 
Shaanxi, and in tungsten deposits in 
Hunan, Jiangxi, and Yunnan. The Yang- 
jiachangzu Mine in Jinxi, Liaoning, re- 
portedly produces 1,000 tons of molybde- 
num concentrate annually; ore reserves 
were several million tons of 0.1% to 0.3% 
molybdenum. 

A mineral occurrence reportedly con- 
taining 1.5 million tons of molybdenum was 
reported in Luanchuan County in Henan. 
Two occurrences of molybdenum were re- 
ported in Harquin Zhoyi, Liaoning. Under 
financial assistance from the China Inter- 
national Trust and Investment Corp., the 
Xiaosigu mine and milling operation in 
Hebei was expanded to export molybdenum 
concentrate. 

Nickel.—China’s largest nickel mine is at 
Jinchuan, Gansu, which the Chinese de- 
scribe as the second largest nickel sulfide 
deposit in the world. Reserves at the mine 
have been estimated at 5 million tons of 
contained nickel, 3.5 million tons of copper, 
and 100,000 tons of cobalt. The mine, pro- 
ducing 10,000 tons of nickel per year, was 
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expanded, and output capacity in 1981 was 
15,000 tons. The metallurgical complex at 
Jinchuan began producing electrolytic nick- 
el in 1964 as well as byproduct cobalt, 
copper, gold, and silver. Nickel finds have 
been reported in Hebei, Hubei, Hunan, 
Jiangsu, and Shandong. A copper-nickel 
prospect in the Kalaton region in the Altai 
Mountain area of Xinjuang reportedly 
contains 4.9% copper and 4% nickel. A 
platinum-nickel occurrence was found in 
western Sichuan. 

Platinum.—In the late 1960's, platinum 
occurrences were discovered associated with 
chromite and nickel. Later, platinum min- 
eral beds were also found, as well as other 
minerals containing associated platinum. 
Platinum was reported in chromite in 
Xazang and in Dali, Yunnan, and was found 
in Guangdong. Nickel-copper sulfide ore at 
Jinchuan, Gansu, contains about 0.32 gram 
of platinum per ton of raw ore. À platinum 
nickel sulfide deposit was discovered in the 
western plateau of Sichuan. The mineraliz- 
ation also contained cobalt, copper, gold, 
and silver. 

Rare-Earth Minerals.—China has vast 
reserves of rare-earth minerals estimated at 
over 36 million tons, 98% of which are in 
Nei Monggol. The remainder of the reserves 
were in Guangdong, Hunan, and Jiangxi. 
The Bayan Obo Mine in Nei Monggol is the 
country's major producer (reserves of 35 
million tons), and its ore is high in euro- 
pium and samarium. The rare-earth depos- 
its in Jiangxi (reserves of 1.04 million tons) 
are high in yttrium values. China ranks 
second in world ouput of bastnasite after 
the United States. The three largest refin- 
ery operations were: No. 1 Smelting Plant, 
Gansu; Baotou Iron and Steel Co., Nei 
Monggol; and Yaolong Chemical Plant, 
Shanghai. The Gansu operation is China’s 
largest refinery with an annual output 
capacity of 6,000 tons of mixed rare-earth 
chlorides. Chinese technical personnel have 
visited the U.S. rare earths industry as well 
as the world producers. 

Tin.—The two main tin-producing cen- 
ters are Gejiu in Yunnan, and Hechi in 
Guangxi. There are also tin mines in 
Guangdong, Hunan, and Jiangxi. Chinese 
tin is mainly cassiterite and has a high iron 
content compared to alluvial or placer tin in 
southeast Asia. On the whole, sulfide fum- 
ing has been adopted to separate the tin, 
leaving the iron in the slags. Electrolytic 
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refining is used to purify the low-grade 
metal. Tin concentrates containing lead 
were used to produce solders, and those 
having arsenic were treated to recover ar- 
senic oxide for insecticides. Byproducts re- 
covered at the smelters were antimony, 
arsenic, columbium, lead, and tantalum. 

China's tin smelter capacity in tons per 
year was as follows: 


Duane, Guangdong 1.000 
Kanchou, Guangall111XMũAa 100 
Limo, Guangxi ) SP PME 400 
Ping Gui, Gang,, 88 1,000 
Liuchou, Guangxi |... 4 2,000 
Hengyang, Hunan- n 100 
Kokiu, Yunnan ------------------—-—- 10,000 


All of the tin smelting and refining plants 
are in the tin belt area located in southeast 
China. A new smelter planned for Liepen, 
Guangxi, with an initial capacity of 6,000 
tons per year (to be expanded to 12,000 tons) 
was expected to be opened by 1985. 

Titanium.—Ilmenite was recovered from 
beach sand dredging operations along the 
Guangdong-Guangxi coast and in Hainan 
Dao. About 25,000 tons of ilmenite is pro- 
duced annually in Guangdong, and about 
10,000 tons per year in Guangxi. A large 
quantity of titanium slag is produced at 
Panzhihua iron and steel complex in 
Sichuan. Slag treatment facilities at 
Panzhihua were established to recover va- 
nadium and produce 50,000 tons per year of 
titania. Titanium slag is also produced at 
the Chengde iron and steelworks in Hebei. 
Sponge output at Chengdu is only about 
1,000 tons per year. Small electrolytic 
plants (500-ton-per-year capacity) were re- 
portedly being operated at Fushun, Liaon- 
ing, and at Shanghai. China reportedly 
petitioned the United States to have Chi- 
nese exports classified under the General 
System of Preference. Currently, there is a 
25% ad valorem tariff on Chinese titanium 
(sponge, ingot, and mill products) exported 
to the United States. 

Tungsten.—China is well known for its 
tungsten, with large occurrences mainly in 
Jiangxi, Guangdong, and Hunan, south of 
the Nanling Mountains. Ten large tungsten 
mines are in operation in southern Jiangxi. 
The tungsten deposit in Xikuang, Hunan, is 
reportedly the world's largest; however, it is 
a low-grade ore, 0.22% tungsten. At the 
Xiangdong Mine, Hunan, daily throughput 
is 1,000 tons. The oldest tungsten mine, in 
Chna Xihuastan, is at Huashan, Jiangxi. 
Annual output is 2,500 tons of 65% tung- 
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sten concentrate. Tungsten mining oper- 
ations in Guangdong were Dachishan, 
Tangjiang, and Yaoling. Aside from the 
tungsten in the Nanling Range, other mines 
in Guangxi included Dongxing, Lingma, 
and Nashan. The Changyingling ore- 
dressing plant in Guangxi went into oper- 
ation in 1981 with a daily ore-treating 
capacity of 2,000 tons to produce about 4,000 


tons per year of tungsten concentrates. The . 


plant will also recover annually 800 tons of 
tin concentrate, 170 tons of copper concen- 
trate, and 470 tons of zinc concentrate. Ore 
reserves at Zhizhuyuan (Chen County), Hu- 
nan, were reported to be 190 million tons, 
grading 0.33% tungsten. Other deposits in 
Hunan included Yaogangxian and Yangjia- 
tan. A tungsten mine was being worked at 
Dajishan, Zhejiang. Tungsten was also re- 
covered as a byproduct from the tin oper- 
ation at Limi, Guangxi. 

A 10-day tungsten symposium, jointly 
sponsored by the Chinese Ministry of Geolo- 
gy and the regional mineral resources de- 
velopment center of the United Nations 
Economic and Social Commission for Asia 
and the Pacific, was held at Nanchang, 
Jiangxi, in October 1981. In a joint venture 
between China Metals and Minerals Corp. 
and Li Tungsten Corp. of the United States, 
Chi Mei Metals Corp. (Glen Cove, N.Y.) was 
formed to market China's products directly 
to U.S. consumers. 

Vanadium.—Vanadiferous slag was re- 
covered from titaniferous magnetite (0.3% 
vanadium pentoxide) used in ironmaking at 
Panghihua, Sichuan; Chengde, Hebei; and 
Naashan, Anhui. While annual slag output 
capacity was theoretically 50,000 tons, cur- 
rent production was about 30,000 tons of 
14% vanadium pentoxide slag at Panzhi- 
hua. Annual slag output at Chengde was 
about 8,000 tons of 13% pentoxide and at 
Maashan, 5,000 tons of 17.5% pentoxide. 
Vanadiferous slags were treated at Jinzhou, 
Liaoning, which produces about one-half of 
the country’s total output of refined vana- 
dium pentoxide. Slags are also treated in 
plants at Shanghai, Nanjing, and Emei. 


NONMETALS 


Cement.—The development of China’s 
small cement plants (plants not part of the 
unified state distribution system) arose 
from farmland construction and rural hous- 
ing. There were reportedly about 4,500 
small cement plants, with about 3,000 using 
vertical kilns, in the country, which pro- 
duced 54.27 million tons of cement in 1980 
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amounting to 68% of the tota] output in 
China. There were " million tons produced 
by plants run by collectives at the commune 
or production brigade level and 47 million 
tons by plants above the county level. 
Medium- and large-size cement plants locat- 
ed in all Provinces and Autonomous Re- 
gions except Ningxia and Xizang accounted 
for the remainder of the national output. 

In late 1981, the new cement plants at 
Baimashan, Anhui, and Wushan, Gansu, 
each with an annual production capacity of 
800,000 tons, began trial operations. The 
Pingdingshan cement plant in Henan was 
nearing completion, and cement construc- 
tion and expansion projects at Changxing, 
Zhijiang (450,000 tons per year), Qujiang, 
Sichuan, and Xingiang were on schedule. 
Construction began on the Jidong cement 
plant, Hebei (1.5 million tons per year); all 
of the equipment was imported from Japan. 
Construction of the Hirachi cement plant 
near Xuzhon, Jiangsu (1 million tons per 
year), was also underway. Site preparation 
was completed for the Ningguo cement 
plant in Anhui (1.5 million tons per year). 
Smaller cement plants were being con- 
structed at Yanbian, Jilin, Litang, Guangxi, 
and Kaiyuan, Yunnan.'? 

Fertilizers.—In 1981, China produced 
about 60 million tons of chemical fertilizers, 
making her a world-ranking producer. Dur- 
ing the fourth 5-year plan, China purchased 
14 large ammonia units, each with a daily 
capacity of 1,000 tons of ammonia and 1,620 
tons of urea. By September 1979, installa- 
tion was completed and the plants were 
placed into operation. The 14 units were 
located as follows: Sichuan Chemical Plant, 
Lughon Natural Gas Chemical Plant, Yun- 
nan Natural Gas Chemical Plant, Guizhou 
Cheshui Natural Gas Chemical Fertilizer 
Plant, Daqing Chemical Fertilizer Plant, 
Liaoning Liaohe Chemical Fertilizer Plant, 
Hebei Cangzhon Chemical Fertilizer Plant, 
Shandong Shengli Petrochemical Complex, 
Shengli No. 2 Chemical Fertilizer Plant, 
Jiangsu Nanjing Xixiashan Chemical Fer- 
tilizer Plant, Anhui Anqing Petrochemical 
Complex, Hunan Tongding Nitrogen Fertil- 
izer Plant, Hubei Provincial Chemical Fer- 
tilizer Plant, and Guangzhou Petrochemical 
Complex. China has about 1,500 small nitro- 
gen fertilizer plants, of which 200 have an 
annual output of about 10,000 tons. In 
addition, there are 53 middle-sized nitrogen 
fertilizer plants located throughout the 
Provinces, municipalities, and Autonomous 
Regions except for Qinghai and Xizang.” 
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Graphite.—Natural flake graphite is 
mined in Hebei, Helongjiang, Nei Monggol, 
and Shandong. The largest production is 
from Shandong, the smallest from Hebei. 
Estimated reserves for flake graphite are in 
excess of 10 million tons. The occurrences 
appear to be lagoonal deposits containing 
graphite and marble. Both underground 
and open pit mining methods are employed. 
Raw ore with up to 34% fixed carbon is 
hand-sorted. The ore is crushed, beneficiat- 
ed by flotation to a carbon content of 80% to 
90%, sized, and bagged for shipping. 

Magnesite.—The magnesite resource at 
Da Shih-Qiao, Liaoning, has proven re- 
serves of 3 billion tons, with at least 50% 
containing 95% MgO on a calcined basis. 
Three open pit operations are worked at Da 
Shih-Qiao with each mine producing about 
700,000 tons of dead-burned magnesite, 
30,000 tons of dead-burned dolomite, and 
several thousand tons of light-burned 
magnesite. Mined material is sized and then 
moved by truck to calcining plants. There 
were 30 shaft kilns and 2 rotary kilns for 
calcining. The shaft kilns vary in size and 
produce 40 to 80 tons per day of dead- 
burned magnesite. Each of the rotary kilns 
produces about 200 tons per day. After 
calcining, the material is cobbed to assure 
uniform quality before storing in silos. 
Light-burned material is produced in a 
separate kiln. Electric arc furnaces, each 
with an annual output capacity of about 
2,500 tons, produce fused magnesite. 

Low-iron magnesite is believed to be 
mined in other Provinces. New magnesite 
deposits were reportedly discovered in He- 
bei, Shandong, and Sichuan. 


MINERAL FUELS 


China’s primary energy output in 1981 
was 620 million tons in terms of standard 
coal. China’s principal energy source was 
coal, accounting for 71% of the total; the 
remainder of the energy was mainly from 
petroleum and natural gas, 21%; hydropow- 
er, 3%; and other, 5%. China has no nuclear 
powerplants. Under the current economic 
program, priority will be given to the devel- 
opment of coal and hydropower, as well as 
to energetic development of oil and natural 
gas. Nuclear power stations may be built to 
serve energy-poor areas; and in the vast 
rural areas, the use of biogas and firewood 
will continue. Research will be conducted to 
develop nonconventional energy sources 
such as solar, geothermal, wind, and marine 
resources.!? 

China's power industry has a total in- 
stalled generating capacity of 60 million 
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kilowatts. There are five large power 
grids—the north, northeast, east, central, 
and the Shaanxi-Gansu-Qinghai area. In 
addition, there are 27 provincial power 
supply networks. Construction of two large 
power grids in the south and southwest was 
underway, and work has also been started 
to integrate the power networks. 

Sixty-one large thermal and hydroelectric 
power stations were under construction or 
being expanded. When completed, the coun- 
try's total generating capacity will be in- 
creased by 20 million kilowatts. Proposed 
construction of seven new stations will add 
2 million kilowatts. The largest thermal 
power station currently under construction 
is at Datong, Shanxi; it has a design capaci- 
ty of 1.2 million kilowatts. Thermal plants 
being expanded include Douhe, Hebei 
(800,000 kilowatts), Matou (400,000 kilo- 
watts, and Yaoming (1.2 million kilo- 
watts).'* 

Large hydropower stations were being 
built on the Changjiang, Huanghe, Song- 
hua, and Dadu Rivers. The largest of the 
hydropower stations was Gezhouba on the 
Changjiang in Hubei with a design capacity 
of 2,175,000 kilowatts. Two of its generating 
sets, each with a capacity of 170,000 kilo- 
watts, went into operation in late 1981. Also 
under construction was the Longyang 
Gorge hydropower station (1.4 million kilo- 
watts) on the Huanghe in Qinghai. 

Coal.—-Since 1949, China has opened 
2,181 state-owned mines. In addition, 18,000 
mines were developed by rural communes 
and production brigades. In 1980, output by 
state-controlled mines totaled 344 million 
tons; that by Province-, prefecture-, and 
county-owned mines, 162 million tons; and 
that by commune- and brigade-run mines, 
113 million tons. State-controlled mines also 
produced 24 million tons of oil shale (torba- 
nite). Classification of state-distributed coal 
was as follows: Anthracite, 40 million tons; 
bituminous (includes coking coal), 293 mil- 
lion tons; and lignite, 12 million tons. Quali- 
ty characteristics of Chinese coals follow: 
Average ash content of marketable coal 
from state-controlled mines, 22%; average 
gangue content, 0.5%; dust from washed 
coal, 10%; and average water content, 12%. 
Construction of 73 out of 116 washing and 
sorting projects was completed in 1980, 
increasing coal-washing capacity by 8 mil- 
lion tons and screening capacity by 4 mil- 
lion tons. 

China’s principal coal mines were located 
in Datong, Shanxi; Fengfeng and Kailuan, 
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Hebei; Benxi and Fushun, Liaoning; He- 
gang, Heilongjiang; Weibei, Shaanxi; the 
northern slope of the Tianshan mountains, 
Xinjiang; Pingdingshan, Henan; and Huain- 
an and Huaibei, Anhui. Guizhou and Yun- 
nan also have important coal mines. Shanxi 
Province alone accounts for about one-sixth 
of China's total production. 

During 1980, capital investment for con- 
struction in the coal sector totaled 3.61 
billion yuan—1.352 billion yuan for new 
mines and 0.422 billion yuan for expanding 
old mines. Thirty-one mines were completed 
and commissioned with collectively a total 
annual output capacity of 8.29 million 
tons—24 new mines (5.93 million tons) and 7 
expansions (2.36 million tons). 

New mining sites with a designed annual 
capacity of 10 million tons or more included 
Gujiao Mine, Shanxi; Yangzhou Mine, 
Shandong; Huainan and Huaibei Mines of 
Anhui; and Hanxing Mine, Hebei. New 
mines being constructed with an annual 
capacity of 5 to 10 million tons included 
Tiefa and Shenbli, Liaoning; and Zaoteng 
and Yidatum, Shandong. Other large mines 
under construction included Yanzishan 
Mine in Datong, and Shanxi (3 million ton 
capacity) and Xichu Mine in Gujiao. 

The China National Coal Development 
Corp. (CNCDC) and Island Creek Coal Co. 
(Occidental Petroleum Co.) discussed the 
feasibility of developing the Antaibao coal 
deposit in Shanxi. Preliminary design call- 
ed for a 15-million-ton-per-year open pit 
mine in the Pingshuo area. Japanese loans 
were being used in seven coal mining proj- 
ects with a planned total annual output of 
21 million tons; some of the mines were 
expected to go into operation in 1984. A 
compensation trade agreement with Roma- 
nia to operate a mine in Huozian, Shanxi, 
was in effect. A French export credit loan 
will be used to import key equipment in the 
construction of a 4-million-ton-output coal 
mine; location was not disclosed. Discus- 
sions on joint coal development were held 
with French, West German, Italian, Japa- 
nese, Spanish, and U.S. companies. CNCDC 
also wanted foreign cooperation to help 
China in coal gasification and liquefaction 
projects.“ 

Petroleum and Natural Gas.—In 1949, 
China had only three oilfields—Laojunmiao 
in Yumen, Gansu; Dushanzi, Xinjiang; 
and Yanchang, Shaanxi; two gasfields— 
Shengdengshan and Shiyougou, Sichuan; 
and two shale oil plants in Liaoning. During 
1953-57, the Karamay Oilfield in Xinjiang 
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and the Lenghu Oilfield in Qinghai were 
discovered and developed. Crude oil output 
reached 11 million barrels in 1957. During 
the economic plan for 1958-62, zone pro- 
specting began in several large basins in the 
north, northeast, and southeast. In 1959, a 
commercially promising oil-bearing strata 
was discovered in the sedimentary conti- 
nental facies in the Song-Liao Basin. In 
1960, the development program for Daqing 
was organized, and national oil production 
reached 47 million barrels in 1963. 

Beginning in 1964, the focus for pro- 
specting shifted to Bohai Bay and to the 
discovery and development of the Shengli 
Oilfield in Shandong, Dagang in Tianjin, 
Liaohe in Liaoning, and Jizhong in Hebei. 
New oilfields were discovered in Henan, 
Hubei, Jiangsu, and the Shaanxi-Gansu- 
Ningxia border region. National oil output 
reached 77.5 million barrels in 1979, and 
China became one of the principal oil- 
producing countries. Oil and gas had been 
discovered in 19 Provinces, municipalities, 
and Autonomous Regions, and 122 oil 
and/or gasfields were in operation. There 
are 15 oil and natural gas production bases: 
Cangqing, Dagang, Daqing, Henan, Jiang- 
han, Jiangsu, Jilin, Jizhou, Liaohe, Qinghai, 
Shengli, Sichuan, Xinjiang, Yangchang, and 
Yumén. 

Daqing is China's largest producer with 
three oilfields averaging collectively 365 
million barrels per year since 1976. The 
Shengli oil zone, located in the northern 
Shandong plain, flanks both banks of the 
Huanghe River near its mouth. There are 
28 wells in operation at Shengli, producing 
a total of about 131 million barrels per year. 
The Jizhong oil zone is in the northern part 
of the Northern China Plain. There are 14 
wells in operation, altogether producing 
about 117 million barrels per year. The 
Liaohe oil zone is in northeast Liaodong 
Bay. Nine oil wells have been developed 
with annual production of around 37 mil- 
lion barrels. The Dagang oil zone is south of 
Tianjin at the estuary of the Haihe. Annual 
output was around 15 million barrels by 
nine oil wells. There are three oil wells in 
the Karamay oil zone of Xinjiang with a 
total output of about 29 million barrels. The 
sedimentary basin housing the Sichuan oil- 
gas zone extends into the western part of 
Hubei. To date, 59 gas wells and 11 oil wells 
have been verified. There were 53 gas wells 
producing 6.3 billion cubic meters of gas. 
Annual crude oil output was around 73 
million barrels.!* 
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Two new onshore discoveries were 
announced in 1981. One was in the Dongpu 
depression near Zhengzhou, Henan. Seismic 
exploration was expected to, shift to the 
western and southern parts of the area. The 
second find was in Dongtai County, Jiangsu, 
at a depth of 2,416 meters, yielding a flow of 
1,600 barrels per day. 

Offshore oil was found in 22 of the 95 
exploratory wells that were drilled in the 
Bohai Sea area. Three platforms were built 
for offshore oil extraction. Seventeen ex- 
ploratory wells with eight shows were drill- 
ed in Beibu Bay, Yinnge Sea, and off the 
mouth of the Jujiang River. Also, pro- 
specting was being conducted in the Dong- 
hai Sea. Since the latter half of 1979, 48 oil 
companies from 18 countries have taken 
part in exploration programs in offshore 
China. In September 1981, the Ministry of 
Petroleum Industry announced that physi- 
cal exploration and assessment of oil shows 
at the Zhujiang River estuary in the South 
China Sea, the Yingge Sea, Beibu Bay, and 
the southern part of the Yellow Sea had 
been basically completed. Public bidding for 
joint oil exploration by Chinese and foreign 
corporations would begin at the latest in 
early 1982. Inasmuch as bidding, document 
tending, and contract negotiations will con- 
sume much of 1982, drilling was not likely 
to begin until 1983.0 

China's current annual output level of 
refinery products was around 60 million 
tons, compared with an installed capacity of 
96 million tons. 

Uranium.—No factual data are available 
on China's uranium resources. Although 
uranium discoveries have been widely re- 
ported throughout the country, it is mostly 
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concentrated in the southeast (Guangdong) 
and the northwest (Xinjiang). Judging from 
Chinese literature, most of the development 
work is by specialized units of the People's 
Liberation Army. China's reserves of urani- 
um were estimated by one western analyst 
at around 800,000 tons. Officials of the 
European Economic Community engaged in 
discussions with the Chinese assert that 
China could become a long-term supplier of 
reasonably priced uranium. 
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The Mineral Industry of 
Colombia 


By Doris M. Hyde! 


In 1981, Colombia's gross national prod- 
uct (GNP) at current prices was estimated 
at $40.4 billion,? which in terms of constant 
1970 dollars amounted to about $12.5 bil- 
lion. In real terms, the economy grew at a 
rate of 2.5%, a decrease from the 4% 
registered in 1980. The rate of inflation 
edged up slightly to about 27%. 

Colombia's mineral sector has been tradi- 
tionally centered on the precious metals, 
emerald, coal, and limestone. In 1981, the 
value of nonfuel mineral production fell 6% 
below that of 1980, despite production in- 
creases of the major individual contribu- 
tors. Mining was expected to assume an 
accelerated role in the future economy, 
which has over the years maintained about 
a 196 participation in the GNP. 

By the end of 1981, Colombia was com- 
pleting facilities for the start of ferronickel 
production. The depressed world market 
price for this metal has, temporarily at 
least, somewhat dampened Colombia's eco- 
nomic expectations from the nickel project. 
For the long term, Colombia was counting 
on a dramatic increase in coal production 
and export to stimulate economic growth 
and lessen the impact of unstable prices for 
agricultural products, particularly coffee, 
on foreign exchange earnings. Other future 
mining ventures planned include several 
promising copper deposits, bauxite, phos- 
phate rock, and uranium. 

Crude oil discoveries in the eastern plains 
during 1981 and secondary recovery efforts 
in the Middle Magdalena Valley have in- 
creased the possibility that Colombia may 

in petroleum self-sufficiency by the 
mid-1980's. Other energy gains from new 
hydroelectric projects, completion of the 
new national electric power grid, and in- 
creased industrial use of coal and natural 


gas have combined to improve Colombia's 
energy balance. 

Government Policies and Programs.— 
The Ministry of Energy and Mines has 
initiated a complete inventory of Colombia's 
mineral resources. The Instituto Nacional 
de Investigaciones Geologico-Mineras (IN- 
GEOMINAS), Empresa Colombiana de Mi- 
nas (ECOMINAS), Carbones de Colombia 
(CARBOCOL), Instituto de Asuntos Nucle- 
ares de Colombia, and the Empresa Colom- 
biana de Uranio, were mentioned as coop- 
erating in this important undertaking. The 
study will attempt to establish the location, 
quantity, and quality of mineral reserves. 
The program objectives included improving 
coordination among the participating enti- 
ties, training mining engineers, and provid- 
ing a basis for establishing clear rules and 
guidelines for foreign investment. 

In 1981, new foreign investment in Co- 
lombia reportedly dropped to $166 million, 
compared with $1.3 billion in 1980. A large 
portion of this difference was attributed to 
the 1980 investment in the El Cerrejón coal 
project. Excluding this amount, there has 
been an apparent downtrend since 1979 
when foreign investment amounted to 
about $236 million. 

The Government was considering a series 
of steps to attract foreign investment to 
Colombia's mining and petroleum sectors. 
In 1981, the Government was reported as 
having raised the ceiling on profit remit- 
tances abroad by foreign companies acting 
as consultants in the domestic mining in- 
dustry. The allowable annual remittance 
was increased from 20% to 40% of invested 
capital. 

Additional steps were under consider- 
ation to clarify the guidelines for foreign 
participation in coal projects. These guide- 
lines may approximate the policy incor- 
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porated into the Exxon Corp. contract for 
the El Cerrejón coal project. The guidelines 
were expected to stipulate a local participa- 
tion of 50% in any venture, and allow the 
possibility for the foreign shareholder to 
repatriate up to 100% of its profits. If 
appropriate for the particular concession, 
the guidelines could include preduction con- 
trols, pricing policies, and provide for the 
payment of royalties to the state. 

A cooperative study for a national mining 
development program through the year 
2000 has been initiated by the United Na- 
tions Development Program Technical Mis- 
sion, the Ministry of Mines and Energy, and 
various state mining entities. 

Regional electrical energy shortages per- 
sisted during 1981 and added urgency to 
Colombia's plans for increasing installed 
electric capacity by over 2,000 megawatts by 
the end of 1986 to a total of about 6,500 
megawatts. 

Several hydroelectric power projects were 
initiated in 1981. A Colombian firm receiv- 
ed a contract to design a 180-meter-high 
dam on the Río La Miel, about midway 
between Bogotá and Cali. The dam will be 
part of a $200 million hydroelectric plant 
with a design capacity of 324 megawatts. 

Colombia obtained a World Bank loan of 
$85 million to help finance the $346 million 
Playas hydroelectric project, designed to 
expand the electric supply to Medellín, 
Antioquia Department. The Playas plant 
was to have an installed capacity of 200 
megawatts and be situated on the Guatape 
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River. The initial operating date was Janu- 
ary 1986. A joint Italian-Colombian venture 
was awarded the contract to construct the 
$300 million Betania powerplant, near Nei- 
va in southern Colombia. This plant has a 
design capacity of 510 megawatts. The pro- 
jected operating date was April 1986. 

The largest power scheme initiated in 
1981 was the $1.3 billion Guavio hydroelec- 
tric powerplant of Empresa de Energía 
Electrica de Bogotá. The project was to have 
a generating capacity of 1,000 megawatts 
with a designed expansion capability of an 
additional 600 megawatts. Financing has 
been obtained from the Inter-American De- 
velopment Bank, $100 million; the World 
Bank, $359 million; and commercial banks, 
$340 million. Also, $129 million in suppliers' 
credits were anticipated. The World Bank 
loan was the largest credit the agency has 
yet approved for a power project in South 
America. The dam and plant were to be 
about 50 miles east of Bogotá on the Guavio 
River, Guavio Province, Cundinamarca De- 
partment. Employment opportunities and 
construction of infrastructure were ex- 
pected to increase the commercial activity 
in the area. 

Development of geothermal energy also 
received attention during 1981. A geother- 
mal project was about to be launched with 
five wells scheduled for drilling at Termales 
Botero, about 35 kilometers from Manizales, 
Caldas Department, in central Colombia. It 
was expected that the project would pro- 
duce 5 megawatts of electricity. 


PRODUCTION 


Overall mineral production presented a 
mixed performance in 1981, with gold, plati- 
num, emerald, coal, and some nonmetals 
showing gains. However, the total value of 
mineral production fell to an estimated 
$443 million, 6% below the 1980 level. This 
was primarily the result of falling market 
prices for gold. The value of emerald pro- 
duction also fell significantly. This estimate 
of decreased total mineral production value 
was based on current prices and did not 
take into account factors of inflation and 
peso devaluation, both of which would serve 
to accentuate the real difference in produc- 


tion values. 

Following a traditional pattern, the pro- 
duction of gold, coal, emerald, and lime- 
stone accounted for about 90% of the total 
value of mineral production in 1981. 

There are no significant changes in min- 
eral production envisaged for 1982, except 
for the entry of ferronickel from the Cerro 
Matoso project. New petroleum discoveries 
in the eastern plains and secondary recov- 
ery projects in older fields have increased 
the possibility of Colombia's becoming ener- 
gy self-sufficient by 1985. 
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Table 1.—Colombia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981* 
METALS 
Chromite, gross weighgnlt „ (5 (3) (3) em 8 
Copper, mine output, metal content 78 100 8⁴ 111 4113 
S! é ĩ 8 troy ounces. _ T257,070 1246, 446 269,369 510,439 4529,214 
Iron and steel: 
Iron ore and concentrate thousand tons 505 497 897 506 *419 
Pigiton ns zcc do— -—- 223 298 241 279 233 
Ferroalloys: Ferrosilicon® kd 1,200 1,200 1,200 1,200 1,200 
Crude steel! thousand tons 330 391 362 405 395 
Semimanufactures, hot-rolled _ _ _ _ _ _ do- 294 332 307 320 840 
Lead, mine output, metal content 166 120 226 187 4154 
Refined (secondary) thousand tons 1,500 2,000 2,500 3,000 3,000 
Manganese ore, gross weight _____________ 11,875 20,011 21,453 21,400 120,300 
Platinum: group metals troy ounces. . 17,315 714,943 12,933 14,845 414,804 
% ee t v do... 190,948 176,773 99,331 151,542 142740 
Zinc, mine output, metal content zu E iE uus 152 
NONMETALS 
2 ³ĩV—sꝛ. DAMES EUREN s NA NA NA 1,000 
QU Merc NER 9,450 8,500 8,500 3,200 43, 
Coment, hydraulic. -.------ thousand tons 3,298 4,153 4,251 4,351 4,459 
Bentonite PR da E LI D eel e 3) 3) (3) 
e uocum eet 790,000 783,000 819,150 786,384 *810,000 
Diatomite 2. - - -- -- ----- --------———- 630 - 630 63 
Feldspar ~ - - - -- ----------------—-—- 26,508 26,455 29,200 21,150 *27,500 
Gypsum _______________ thousand tons 255 257 262 270 
Lime, hydrated and quicklim _ - _ _ _ - do... 1,300 1,300 1,300 1,800 1,800 
Magnesia... .ꝙ . ch aue 1,710 1,400 1,582 *1,600 1,600 
Uc MC M (3) mee a 8 2S 
Nit n: N content of ammonia -~ ---------- 65,100 63,600 70,000 85,700 91,500 


Phosphate ek 5, 800 1.320 6,776 6,370 16,705 


Precious and semiprecious stones: Emerald: 


Gem stone carata. — 60,575 NA NA NA NA 
“Morala eom e mE eei do... 5423,937 NA NA NA NA 
/ onse nmn do- 484,512 894, 888 1.228, 488 275, 111 4299, 006 
Salt: 
Rock kk thousand tons 1347 1377 383 347 4316 
Other o ˙Ü˙i 8 do- 1594 1460 369 491 4399 
/ô§§«;' ] A m do- 1941 r837 752 838 715 
Sodium compounds: Sodium carbonate 140,588 167,172 133,217 124,629 125,000 
Stone and sand: 
iir ee ae 8,280 8,500 8,500 8,620 48,740 
Dolomite thousand tons 22 32 29 14 415 
Limes tone do... 8,112 9,431 9,700 9,760 *10,053 
Marble- on ccc 8 8,688 12,039 16,891 17,000 *16,660 
Sand excluding metal-bearing_ ..... 428,854 440,000 j 492,000 4502,800 
Sulfur: 
Native (from ore)_——----------------- 27,000 35,000 16,050 25,647 26, 300 
Byproduct, from petrol um e000 3,239 2,262 1,959 2,200 
zz nuoc e eer bL 29,000 38,239 18,312 27,606 28,500 
Talc, soapstone, pyrophyllite 8,380 4,320 6,085 5,900 *6,050 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black ek 4,200 NA NA NA NA 
Coal, all grades thousand tons 4,204 4,154 4,885 4,947 45,080 
Coke, all type do— 500 530 507 500 500 
as, natural 
Gross million cubic feet 122,325 147,014 150,695 160,666 174,800 
Marketed __________________ do- 74,217 97,319 108,181 118,534 120,000 
Natural gas liquids: 
panne thousand 42-gallon barrels. _ *2,645 2,614 2,491 2,712 2,800 
Butanee do- 582 589 552 577 600 
Natural gas oline do— 700 723 816 790 800 
Condensate _________________ do- (3) (3) A 2 zn 
17! ⁰¹¹w i ee do... 8,921 8,926 8,859 4,079 4,200 
Petroleum 
Crüde. 1 con Dose eA do- 50,222 41,142 45,298 45,944 48,939 
Refinery products 
Gasoline 
Aviation do- 373 374 443 428 370 
Motor do 23, 236 18,348 18,042 20,400 23,500 


See footnotes at end of table. 
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Table 1.—Colombia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981° 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum —Continued 
Refinery products —Continued 
Jet fuel |... thousand 42-gallon barrels. — 5 3,150 3,517 3,521 3,500 
Kerosine ______.._-.. ---~- do- 8,156 8,069 3,209 2,730 3,000 
Distillate fuel olli do... 7,505 7,961 7,768 8,584 9,500 
Residual fuel olli do- 18,420 18,947 15,254 17,023 15,400 
5555 33%%%öͤͤÄ0Üð8 do- 351 333 §11 403 550 
er: 
Liquefied petroleum gas do- 1,992 1,819 1,729 1,975 2,050 
Asphalt and bitumen do— 458 598 706 942 1,180 
Refinery fuel and losses and unspecified 
products do- 1,978 2,853 8,067 7,239 7,000 
S ee do— 60,364 51,452 59,246 63,245 66,000 
Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through July 26, 1982. 


In addition to the commodities listed, coal briquets are 
available information is inadequate to make reliable estimates 


to zero. 
ne rted 


3 but output is not reported quantitatively and 


output levels. 


figure. 
"US. imports, largely moralla and Ki gangue but also including some gem-quality emerald. 


ta represent 


ian exports. 
"Treated salt volumes, as reported by the Ministrio de Mines y Energia. 


*[ncludes "industrial benzine" (white gasoline). 


TRADE 


Colombia's overall trade pattern indicat- 
ed a trend toward greater market diversifi- 
cation. The United States share of Colom- 
bian imports has been declining as other 
countries increase their marketing in Co- 
lombia. Colombia has been seeking new 
sources of imported petroleum and a wider 
outlet for its exports. 

The Government has set an export goal of 
15 million tons of coal annually by 1985, 
increasing to 25 million tons by 1990, and 60 
million tons by the year 2000. Coal sales 
agreements were being actively pursued to 
support this ambitious export program. 

No significant changes were anticipated 
in the mineral trade sector until 1982 when 
ferronickel from the Cerro Matoso project 
should become available for export. 

The trade balance of the mineral sector 


remained on the deficit side in 1981. Non- 
fuel mineral exports totaled $389 million, 
accounted for by gold ($268 million), emer- 
ald ($61 million), and others ($65 million). 
Petroleum exports were valued at $350 
million. 

Nonfuel mineral imports rose to $598 
million, with imports of semiworked and 
worked metals and inorganic chemical 
products accounting for about three-fourths 
of this amount. The remainder of mineral- 
related imports consisted principally of 
scrap iron and nonferrous waste metals. In 
1981, nonfuel mineral-related imports 
accounted for about 10% of total imports. 
Petroleum imports were valued at $700 
million and represented 11% of total im- 
ports. 
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Table 2.—Colombia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 j 
: 9 Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 15 11 -- Ecuador 6; Venezuela 5. 
Metal including alloys, 8 ore 164 142 -- Ecuador 88; Chile 30. 
Chromium oxides and hydroxides 
value, thousands $1 $1 _. All to Ecuador. 
pe 
and concentrate 3,714 4,354 -— Japan 4,254. 
Metal including alloys, all form 61 59 -- Venezuela 32; Denmark 25. 
Iron and steel: 
Ore and concentrate 54 "e 
Metal: 
Pig iron, cast iron, powder, shot 336 500 — All to Venezuela. 
Steel, primary form Se 6 a Do. 
icq po NR 
es, » 
—— 92 7 “i Banni 
nive plates, or 9. 
Hoop and strip. -- ------ 32 (1) -- All to Ecuador. 
Rails and accessories zu 2 _. All to Venezuela. 
C 92 -- Honduras 47; Dominican Republic 30. 
Tubes, pipes, fitting 453 6 ye 17 4; Peru 70; Nicaragua 
Castings and forgings, rough 240 269 19 . Venezuela 225. 
Ore and concentrate |... ------- 312 861 _. All to Canada. 
Metal including alloys, all forms 51 80 _. Venezuela 60; Panama 19. 
Manganese ore and concentrate 176 NN 
8 N metal including alloys, all forms T 10 _. All to Ecuador. 
ver: 
Ore and concentrate* 
value, thousands_ _ $380 $135 __ All to Sweden. 
Metal including alloys, unwrought 
and pertly wrought 
value, thousands. . c $1,423 $440 Panama $908. 
Zinc oxides and hydroxid es SR 100 _. All to United Kingdom. 
Other metals, n. e. s.: 
Ores and concentrates of 3 
tantalum, vanadium, ete _ — — oe 60 80 Sweden 30. 
Base metals including alloys, all forms im 1 _. All to Italy. 
NONMETALS 
ives: 
5 Pumice, emery, corundum, 
á V 2 4 -- All to Venezuela. 
rinding and po wheels an 
stones value, thousands 311 _. All to Chile. 
G%%GyG;ͤ ˙ TA 711,119 830,677 40,899 Venezuela 382,226; Trinidad and 
T 169,448; Mexico 113,162. 
eM 55 EE eee ees 150 180 _. All to or. 
clay products: 
Crude JJ) ĩðV³5 ĩð ae st 17 182 EE All to Venezuela. 
Products 
Nonrefractory // 26,192 22,393 542 Venezuela 20,309; Honduras 639. 
Refractory -------------- i , -- Ecuador 3,685. 
Diamond: Gem, not set or strung 
value, thousands_ .. $1 EET 
Fertilizer materials: 
Crude, phosphatic ~- ----------- em 250 22 Venezuela 228. 
monia 2 2 2 2222222222 15,569 10,291 ae Mozambique 5,250; France 4,963. 
Graphite, naturaad½ - 7 8 
Gypsum and plasters ___________- 500 11,226 — All to Venezuela. 
ION MAIN ² ²Ä Ä 3,957 2,168 Sle: Do. 
ps and semiprecious stones, natural 
ue, thousands $1,922 $61,086 $15,271 Japan $34,938; Switzerland $6,590. 
Salt and brine 2... -- 189,757 151,469 147,269 Venezuela 4,200. 
Sodium and potassium compounds: Soda 
ee ae En uen NUR tO 22,140 8,500 — Argentina 2,700; Peru 500. 
Stone, sand and gravel: 
ension stone: 
e and partly worked 218 198 -- Ecuador 114; Venezuela 84. 
orked LL LLL LLL - 25 124 Venezuela 78. 
Gravel and crushed rock 23 175 -- Trinidad and Tobago 185; Guyana 39. 
excluding metal- bearing 85 127 10 Venezuela 50; Ecuador 4 47. 
Sulfur, elemental... ------------ 1,0830 2,400 __ All to Ecuador. 
8 steatite MIO EHE PETRUS 75 57 a Venezuela 37; Panama 20. 
Crude ee oa EE ERE LUE 142 630 Ecuador 580; Venezuela 50. 
and ter materials of asphalt, asbestos 
r ger coment unfired 
230000 Te Roe 8,825 7,942 T 


See footnotes at end of table. 


Nicaragua 4,295; Ecuador 1,582; 
Suriname 993. 
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Table 2.—Colombia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1980 


Commodit 1979 1980 > 
j United Other (principal) 
MINERAL TIRI AND RELATED 
Carbon black 4,309 666 Da Ecuador 273; Peru 140; Jamaica 123. 
Coal, anthracite and bĩituminouns 135,695 95,429 eyes Mexico 59,7 19; Venezuela 30,925. 
semicoke. _ _ ,895 63,111 es Brazil 501; Venezuela 21 494. 
Mexico 14, 603 
Petroleum: 
Partly refined 
Hiousand 42-gallon barrels. — bas 17 — All to Venezuela. 
Refined products 
Gasoline do- 41 -"— 
Distillate fuel oll do "M 3) All to Bolivia. 
Residual fuel oil .. _ _ _ _ _ do... 9,337 5,053 1,901 Netherlands 1,927; Gibraltar 509. 
Lubricant 3 Dc 1 1 NA. 
er: 
Mineral jelly and wax 
vens Ro 08 d een 
3 TS ut enezue : 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 475 2.274 oe Venezuela 1,615; Argentina 655. 
NA Not available. 


1Unreported quantity valued at $2,000. 
*May include some platinum-group metals. 


Lees than 1/2 unit. 
Table 3.—Colombia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodi 1979 1980 
1 cited Other (principal) 
METALS 
Aluminum 
Baux ite (7) 3,841 — All from Guyana. 
Oxides and hydroxides 522 778 578 wel Germany 114; United Kingdom 
Metal including alloys: Unwrought _ _ 16,364 13,444 134 Venezuela 8,037; Canada 2,498; 
Yugoslavia 2, 094. 
Semimanufactures 4,138 4,916 876 l 2, 476; Yugoslavia 600; 
a 
Arsenic: d 
1 acids 18 ns 
---.- value, thousands ie $2 $2 
Chromium: 
Chromite |... 2 Lc c2. 5 — 
Oxides and hydroxides 61 78 92 West Germany 19; U. S. S. R. 5. 
Cobalt oxides and hydroxides 7 8 6 United Kingdom 1. 
* 
Metal including ail oys: : mi 
inc oys: 
ee a 36 18 18 
Unwrought. _____________ 8,613 2,768 14 Chile 1,550; Mexico 952; Peru 243. 
Semimanufactures 8,941 11,975 973 Chile 6,890; Peru 2,067; Japan 722. 
Iron and steel: 
Ore and concentrate 3,104 3,327 238 Venezuela 3, 018. 
Scrap LL dd 23,095 13,126 — 8,301 Nethe herlands Antilles 4,743; Ecuador 
Pig iron, cast iron, powder, shot 1,607 227 Brazil 43; Italy 40. 
Fe Dy S Ss ccelo 8,555 10,517 165 Brazil4 997: Mexico 3,790. 
Steel, primary form 63,516 41,937 502 en 15, 910; Canada 8 038, Spain 
Semimanuf : pes 
Bars, rods, angles, shapes, 
6 94.106 85,081 8,011 Brazil 17, 275; Japan 14,566; Republic 
of South ca 9, 585. 
Leer plates, sheets 251,672 258,400 5,590 Japan 179, 516; Venezuela 17,845. 
Hoop and strip 6,438 5,140 590 Japan 1,776 6; United ted Kingdom 1,457; 
Rails and accessories 1,115 1,174 170 Hes 101 Belgiu zd M fed 
Hec. sg LL t ,402 5,982 859 MEET ,189; Venezuela 1,824; 
Tubes, pipes, fittings |... 38,945 61,518 9,010 Japan 2 28,082; Italy 18,311; Brazil 


See footnotes at end of table. 
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Table 3.—Colombia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 


Castings and forgings, rough 


Lead: 
Oxides and hydroxides 
Metal including alloys: 
Scrap AA Ln 
Unwrought. ------------- 
Semimanufactures 5 


5 76 und flasks_ . 


Nickel: 
Matte and speiss 
value, thousands 
Metal including alloys: 


Fiatinum group metals . alloys, 
unwrought and partly wro 


value, 
Silver: 
Waste and sweepings 
ae including ing alloys, unwrought 
partly wrought _____ — 
Tantalum metal including alloys, all 
forms ._------------- do 
Tin metal including alloys, all forms .. .. .. 
Titanium oxi des 


1 m 


Üraniüm metal ipee allo sal 
forms _____ _. value, 


— 
Ore and concentrate do... 
Oxides and hydroxides 


Ores and concentrates of niobium, 
tantalum, vanadium, ete 


Mia 1 rare- earth 
metals value, thousands 
Base metals, including all forms 


NONMETALS 
Abrasives: 
Nee Pumice, emery, corundum, 


Artificial: Corundum .........- 
Dust and powder of precious and 
semiprecious stones 
value, thousands. - 
9 and polishing wheels and 


See footnotes at end of table. 


1979 


88 


E 
888 Sg 4 v 


124 
10 


1980 


United 
States 


Sources, 1980 
Other (principal) 


Belgium- Luxembourg 1,118; Spain 
ofp. 


Mexico 430; Peru 375. 


All from Mexico 
Brazil 470; eae 819. 
Japan 290: Mexico 116. 


Netherlands 1. 


Peru $144; Spain $91. 


6. 
rmany 178; Spain 75; United 


Germany 59 


Pe 
Peru 11,707; Mexico 1,789 
Uni m 


Aunis 149; Republic of I 


00; United Kingdom 70 
Wert Ge Germany 49 
United Kingdom 5; Canada 2. 


Republic of South Africa 10; Peru 9; 
exico 6. 


West Germany 171. 
Brazil 386; West Germany 74. 
All from Spain. 


West German 
Gi 4 88 ides lie ct South 


Peru 2, 983; Ireland 2,777; Chile 2,250. 
Peru 680. 

West Germany 7. 

Cuba 7,640; Peru 1,850. 


Peru 422; United Kingdom 110. 
Italy 2,524; Spain 613. 
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Table 3.—Colombia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1980 
Co it 1979 1980 ; 
N aec Other (principal) 
NONMETALS —Continued 
Clays and clay products —Continued 
ucts n 
Refractor jn 7,788 13,099 4, 490 "e 2,420; Mexico 1,102; Austria 
Diamond: l 
Gem, not set or sirung 
ue, — i $21 + _. All from Switzerland. 
Industria _-- do- 34 $3 Netherlands $1 
Diatomite and other infusorial earth _ .. _ 796 488 290 Mexico 190 
Felds n eie 892 1 -- Mainly from France. 
Fertilizer mate 
Crude: 
Ni nous - —----------- 415 598 3 Chile 595. 
Phosphatic —- - - ---------—- 48,842 40,758 40,758 
Potassic.. .. value, thousands. . m $1 _. All from West Germany. 
Manufactured: 
Nitrogenoun- ---------—- 147,866 224,768 22,074 Venezuela 56,502; U.S.S.R. 47,637; 
East Germany 3 976. 
Phosphatic 2 ---- 16,202 116,887 3,487 Mexico 5,750; S 2,600. 
Potassic. - -- - - ---------- 101,458 49,299 40,468 East Germany ,981; Spain 23,850. 
Other including mixed 41,262 „409 35,994  Belgium-Luxembourg 
Ammoniak 85,065 18,685 NA Venezuela 18,624. 
Graphite, natura 77 52 18 ba Kingdom 15; West Germany 
Gypsum and plaster s 28,772 68,730 334 ^ Dominican Republic 60,212; 
Dominica 5,270. 
Magnesite Edi um O 769 730 220 France 180; West Germany 163. 
Crude including splittings and waste 85 107 38 West Germany 69. 
Worked d including agulecrnerated 
splittings ________... -__ 4 6 1 Sein 4. 
Pigments mineral, iron oxides, 1,487 1,153 41 est Germany 919; Mexico 107. 
Precious and zemiprecious stones: 
atural _____ value, z $23 $31 $16 Republic sed South Africa $7; Belgium- 
uxem 
Synthetic do— 29 : 5 Mainly from witzerland. 
Salt and brinee 49 1,217 39 Ecuador 1,150. 
Sodium and potassium compounds: 
ustic potash g 230 29 France 92; Italy 72. 
Caustic oda 85,964 106,786 106,567 Poland 200. 
aM on E E EE 22 6,232 15,634 West Germany 598. 
Stone, sand and gravel 
Dimension stone 
partly worked 2,536 3,576 pem Peru 1,365; Italy 1,358. 
Worked... _~_ -- 85 245 10 Italy 218. 
Dolomite, chiefly refractory-grade .... 5,720 9,025 1,676 Uruguay 4, 4,128; Belgium-Luxembourg 
Gravel and crushed rock... 1,167 1,192 91 9230, Un hong B 
ni 
Limestone excluding dimension 4 (5 
9 and quartzite.. -------- 38 2 -- All from Belgium-Luxembourg. 
s luding metal-bearing .. ......— 81 88 28 Sweden 40; Peru 20. 
Elemental: 
Other than colloidal ________ 35,262 46,662 14,446 Venezuela 31,529. 
Colloida 39 83 82 NA. 
J)%%//Ü6[éÜ 8 67 T 
ulfuric acid, ol eum 16 85 14 Italy 13; West DATE T. 
Talc, steatite _..__-_..._______ 2,559 2,377 1,957 Italy 345; Brazil 42 
nonmetals, n.e.s.: 
OR RE MUERE NOU mE 4,899 31,958 19 Guadaloupe 26,030; Morocco 2,650. 
Oxides, hydroxides, peroxides of 
barium, magnesium, strontium _ — — 440 26 -— France 16; West Germany 9. 
cal em casa PE ee US, 4 8 NA Israel 2; ay 2 Japan 2: West 
ildi terials of asphalt, asbestos us d 
ma 
amc cement, unfired 
nonmetals_ -.-------------- 63 151 81 Venezuela 72; France 26. 
MINERAL 727 U AND RELATED 
88 and bitumen, natural 85 9 9 
me NEMO Pe 718 1,093 824 West Germany 253. 
Anthracite and bituminou ss 21 23 23 
Lignite including briquets _______ 10 102 102 
Natural ... thousand cubic feet 264 845 -- Mainly from France. 
Hydrogen, helium, rare gases 35 96 Venezuela 33. 


See footnotes at end of table. 
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Table 3.—Colombia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
ii United Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude and partly refined 
ousand 42 gallon barrels 7,266 4,951 85 Venezuela 4,135; Nigeria 476. 
Refinery eae 
Gasoline do- 6,567 7,589 452 Netherlands Antilles 2,499; Peru 
2,093; Romania 1,025. 
Kerosine and jet fuel _ _ do- (3) 258 (3) Venezuela 257. 
Distillate fuel oil do- nee 858 _. Netherlands Antilles 312; Bahamas 
297; Venezuela 249. 
Residual fuel oil_ _ _ _ _ _ do- 274 1. 137 za Netherlands Antilles 888; Venezuela 
Lubricants ________- do- 203 254 99 Netherlands Antilles 78; Venezuela 
Other: 
Mineral jelly and wax 
do. ... 82 26 10 West Germany 5; Japan 4; Brazil 4. 
Nonlubricating oils . do- 10 18 16 NA. 
Petroleum coe do... = 1 1 
Unspecified do- (3) 2 1 Venezuela 1. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 891 1,737 1,011 Be lam eae rr agai 616; United 
om 104. 
NA Not available. 
1Unreported quantity valued at $726,000. 
Unreported quantity valued at $1,000. 
Lees than 1/2 unit. 
COMMODITY REVIEW 
METALS cial models. 


Bauxite.—The Colombian state mining 
company, ECOMINAS, announced the dis- 
covery of an estimated 80 million tons of 
high-grade bauxite ore in southwestern Co- 
lombia. The deposit was found near the 
boundary between Valle del Cauca and 
Cauca Departments. It may represent a 
portion of the clayey bauxites of Morales- 
Cajibío, Cauca Department, and San Anton- 
io in Valle del Cauca Department, which 
have been under investigation for several 
years. 

Copper.— The Mocoa copper-molybdenum 
deposits in the region of Putumayo have 
been under study in cooperation with the 
United Nations since 1977. Examined drill 
cores have indicated ore grades averaging 
0.06% molybdenum and 0.43% copper. Re- 
serves were estimated at 160 million tons. 
Exploratory drilling was scheduled to con- 
tinue until late 1982, followed by a prefeasi- 
bility study of reserves, options, and finan- 


By the end of 1981, INGEOMINAS had 
completed over 37,000 feet of exploration 
drilling in the Pegadorcito porphyry copper 
deposit in the Departments of Chocó and 
Antioquia. INGEOMINAS worked in coop- 
eration with the United Nations and a 
Japanese group. As a result, Pegadorcito 
ore reserves were estimated at 200 million 
tons grading between 0.7% and 1.2% copper 
along with some molybdenum. 

Iron Ore.—In 1981, iron ore production 
was valued at about $7 million and repre- 
sented almost 2% of the total value of 
mineral production, excluding petroleum. 
The major portion of iron ore was mined 
and consumed by the integrated steel com- 
plex of Acerías Paz del Río S.A. (APR). 

Studies continued on the iron ore deposits 
at Montelibano in Córdoba Department 
near the Cerro Matoso nickel project. A 
second deposit at Planeta Rica in the Por- 
venir Hills was estimated to contain about 7 
million tons of reserves averaging 35% 
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to 55% iron. Total iron ore reserves in 
Córdoba Department have been reported as 
94 million tons. 

Iron and Steel.—Through the Instituto 
de Fomento Industrial (IFD, the Govern- 
ment and a group of four local nonintegrat- 
ed steel companies announced they would 
construct a direct-reduction sponge iron 
plant on Colombia's Caribbean coast. The 
plant was projected to cost as much as $86 
million for a capacity of 250,000 tons per 
year. IFI would contribute 30% toward 
financing; private companies, 3596; and the 
remainder was to come from overseas credit 
institutions. Construction bids were receiv- 
ed from Italy, Brazil, and Japan. The plant 
was scheduled to open in 1984 or 1985. 

Colombia's latest development plan for 
the steel industry projected a national de- 
mand for 1.5 million tons of steel per year 
by 1985. To encourage domestic steel pro- 
ducers to expand, the plan recommended a 
free market price for domestic steel and a 
20% customs duty on imported steel. An 
investment of $1 billion would be required 
to expand the present national steelmaking 
capacity of 500,000 tons to the goal of 1.5 
million tons. 

APR launched a program to increase 
crude steel capacity from 250,000 tons per 
year to 880,000 tons per year. The expan- 
Sion cost was estimated at $150 million but 
the resulting increase in finished steel could 
provide a foreign exchange savings of $30 
million per year. À second APR expansion 
project to increase production to 1 million 
tons per year was under discussion. This 
second expansion would cost $800 million. 

The six other Colombian steelmaking 
companies had plans to bring their combin- 
ed capacity to about 500,000 tons per year 
by 1985. 

Lead and Zinc.—Colombia registered pro- 
duction of zinc for the first time since 1976. 
Lead and zinc concentrates were byproducts 
of gold processing. 

Nickel.—Construction of the Cerro Mato- 
so ferronickel project was nearing comple- 
tion by the end of 1981, and startup was 
expected in April 1982. Commercial produc- 
tion was scheduled to commence in early 
July. The $400 million project was to come 
onstream at an inauspicious time since in 
1981 most world nickel producers were 
reducing production in response to weak 
demand and low prices. 

Hanna Mining Co., with a 20% equity in 
Cerro Matoso S.A., has provided technical 
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services. Bechtel Corp. was contracted to 
perform engineering, procurement, and 
construction management services. Billiton 
Metals and Ores International B.V., a 35% 
shareholder in the company through its 
subsidiary Billiton Overseas, Ltd., has 
agreed to purchase and market the entire 
ferronickel output through its overseas 
marketing companies. 

By the end of 1981, about 2 million tons of 
material had been removed from the open 
pit mine. This included about 100,000 tons 
of ore for the plant. The lateritic ore con- 
tains finely dispersed nickel in saprolites 
and saprolitic peridotites (hydrated nickel 
magnesium silicates) Expected to average 
over 3% nickel, the 21 million tons of 
proven ore reserves occur as a blanket on 
an isolated oval-shaped hill about 200 me- 
ters high, 2,500 meters long, and 1,700 
meters wide. This has provided relatively 
easy and economic mining conditions. At 
the present programed production capacity 
of 22,600 tons of nickel contained in ferro- 
nickel, the mine has an expected life of 25 
years. In addition, 41 million tons of ore 
averaging 1% to 1.5% nickel has been 
identified, which could extend production 
an additional 40 years. 

Nine 32-ton caterpiller dump trucks have 
been purchased to transport ore to the 
blending and preparation section of the 
plant. The processing description stated 
that ore from each mining level is to be 
stockpiled separately and then blended to 
obtain a uniform plant feed. Blended ore is 
then to be fed into a natural gas-fired rotary 
kiln where the moisture content should be 
reduced from over 20% to approximately 
196. After blending and agglomeration with 
locally mined bituminous coal, the pellets 
pass into a prereduction kiln. 

The calcined material is to be smelted in 
a 51-megavolt- ampere 3-electrode circular 
electric furnace, having an inside diameter 
of 21 meters. Metal will be collected from 
the furnace in 40-ton ladles and refined 
with ladle refining equipment. After the 
slag has been removed, the metal will be 
cast into pigs weighing 22.5 kilograms each. 
The casting machine has a capacity of 60 
tons per hour. Cerro Matoso was consider- 
ing the installation of facilities to produce 
ferronickel granules. 

To maximize the processing of Cerro Ma- 
toso ore to ferronickel, extensive research 
was done at a pilot plant installed at Han- 
na's nickel smelter in Riddle, Oreg. These 
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tests resulted in the plant design under 
construction. Analyses of the resultant fer- 
ronickel revealed the following composition: 


Typical Maximum 

percent percent 
Nickel 81.50 40.00 
Cobalt: 15 1.00 
Chromium - ----------- .10 .20 
Phosphoruans 02 03 
Carbdoeůn -- .02 03 
Sulfur. - ------------- .02 03 
Siliſon 50 70 
Copper 10 
FTC ˙·¹·¹» Se ee EN Balance Balance 


Minimum nickel content: 35.00%. 


The smelting process requires about 75% 
of the total energy input, supplied primarily 
from hydroelectric sources. Natural gas is 
to provide 20% of needed energy, piped 85 
kilometers south from the Jobo Tablon 
Field. The gas will be used for drying the 
ore and heating the prereduction kiln. Coal 
and oil were expected to account for 5% of 
total energy demand, the coal being used as 
a reductant and the oil for driving mining 
equipment. 

Peak employment during the construc- 
tion phase has been about 2,000 workers, 
98% of whom were Colombians. When oper- 
ational, Cerro Matoso will employ about 750 
workers, at least 96% Colombian. 

Precious Metals.—Continuing a tradi- 
tional pattern, the three metals, gold, silver, 
and platinum, accounted for 53% of the 
total value of mineral production, excluding 
petroleum. The rapid rise in the world 
market price of gold during recent years 
has permitted a reevaluation of reserves 
and the opening of marginal mines. In 1981, 
small producers accounted for almost 87% 
of gold production compared with about 
30% in 1970. Gold alone in 1981 contributed 
almost 52% of the total value of nonpetro- 
leum mineral production. 


NONMETALS 


At the beginning of the 1970’s the indus- 
trial minerals represented 44% of the total 
value of mineral production, excluding pe- 
troleum. By 1981, their share of total miner- 
al value had diminished to less than 16% 
because of the relatively low price increases 
in relation to other groups in the mineral 
sector. Volumetrically, the industrial min- 
erals have shown dynamic growth, especial- 
ly limestone, clay, and sand. 

Asbestos.—There was a report in 1980 
that Minera las Brisas S.A. had initiated 
production at the chrysotile mine and proc- 
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essing plant near Campamentos in Antio- 
quia Department. Later information indi- 
cated that the startup date would be during 
the last half of 1981. The plant was expected 
to produce about 6,000 tons of fiber per 
year, with an eventual production of 16,000 
to 20,000 tons per year. All preduction was 
to be sold in the domestic market. One of 
the investors in the project was Eternit 
Colombiana S.A., an asbestos cement prod- 
ucts manufacturer. 

Clays.—Clays, including kaolin, ranked 
third in importance among the industrial 
minerals, accounting for 10% of their total 
value and over 1% of the value of total 
Colombian mineral production. Approxi- 
mately three-quarters of clay production 
was consumed by the cement industry. The 
remainder, based on partial estimates, was 
used to make bricks and tiles. 

Emerald.—Because of the traditional 
hand digging and sorting mining method 
and a large contraband market, informa- 
tion on the actual volume and value of 
emerald production has been incomplete. 
For the most part it has been obtained 
indirectly through registered exports. 

In 1981, emeralds represented 12% of the 
total value of all minerals, excluding petro- 
leum, and was surpassed only by gold and 
coal. 

ECOMINAS has recommended the forma- 
tion of a Bolsa Nacional de Esmeraldas, 
similar to the Diamond Exchange of Eu- 
rope, which would regulate the mining and 
marketing of this gem stone. It was hoped 
that such a mechanism would assist in 
curbing the contraband market and provide 
purchasers with stones of certified value 
and quality. | 

Gypsum.—The production of gypsum has 
shown a gradual 43% gain since 1970. Most 
production was by small operators who sell 
to the domestic cement industry. The ce- 
ment manufacturers have had to also im- 
port gypsum owing to the quality of domes- 
tic output. 

The more important mines were located 
in Guajira, Santander, Cundinamarca, and 
Boyacá Departments. The market value of 
gypsum has not increased significantly dur- 
ing the last decade, reflecting a limited 
increase in demand in spite of a high 
potential market. 

Limestone.—Limestone production has 
doubled since 1970 and has consistently 
been Colombia's most valuable industrial 
mineral. In 1981, its production value repre- 
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sented 60% of that for all industrial miner- 
als. Limestone accounted for 996 of the 
value of total mineral production, its value 
being surpassed only by gold, coal, and 
emerald. The total market value of lime- 
Stone at current prices has hardly kept pace 
with the growth rate of production and 
inflation. 

Approximately 76% of limestone produc- 
tion has been used by the domestic cement 
industry, 296 by the iron and steel industry, 
with most of the remainder used for the 
manufacture of lime and fertilizer. 

Phosphate Rock.—Phosphate rock pro- 
duction has not been significant in Colom- 
bia. The peak output of 13,000 tons occurred 
in 1975. Following several years of sustain- 
ed decline, production increased but has 
remained at a low, stable level for the past 3 
years. Production was mainly from the 
Pesca deposits in Boyacá Department and 
the Sardinata deposits in Norte de Santan- 
der Department. 

At yearend, ECOMINAS was soliciting 
bids for a management contract to develop 
these two phosphate areas. Work included 
planning and developing open pit and un- 
derground mines, the design and construc- 
tion of phosphate fertilizer plants, and op- 
tions for financing. The ambitious project 
would have a production of 800,000 tons per 
year from underground mines and 120,000 
tons per year from open pit mines. Informa- 
tion given in a feasibility study indicated 
about 47 million tons of reserves in these 
two areas. 

Salt.—Increased mining costs have been 
responsible for a 25% decrease in rock salt 
production since 1970. At Nemocón, Cundi- 
namarca Department, and more recently at 
Upín, Meta Department, salt has been ex- 
tracted hydraulically. About 8496 of rock 
salt production has come from Zipaquirá, 
Cundinamarca Department, where tradi- 
tional underground mining methods have 
been practiced. This has required both high- 
er investment and more employees than the 
hydraulic process employed at Nemocón 
and Upín. 

Because of low market prices and a short- 
age of labor, the production of marine salt 
has been declining since 1976. In 1981, the 
problems of low price and labor supply 
combined with poor weather conditions and 
technical difficulties and resulted in a cessa- 
tion of marine salt production at Galera- 
zamba, Bolívar Department, during the sec- 
ond half of the year. 
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In 1975, salt accounted for over 5% of the 
total value of mineral production and about 
26% of the value of industrial mineral 
production. In 1981, it accounted for 3% of 
the value of total mineral production and 
19% of the value of industrial mineral 
production. 

Sulfur.—Sulfur deposits in the base mate- 
rial of the Puracé Volcano, in Cauca De- 
partment, were mined and refined by In- 
dustrias Puracé S.A. Proven reserves have 
been estimated at 3 million tons averaging 
30% sulfur. Annual production since 1970 
had occasionally been erratic but remained 
more or less stable throughout the period. 
The Puracé deposits revert to Government 
ownership in 1983, but negotiations have 
been undertaken to permit the present 
owners to continue mining. 

At Cumbal, Narifio Department, reserves 
of about 2 million tons grading 22% sulfur 
have been identified. ECOMINAS planned 
to study this deposit to determine the pros- 
pects for increasing the reserve base and 
assess its mining feasibility. 


MINERAL FUELS 


Coal.—Since 1973, events in the interna- 
tional petroleum market have been re- 
flected by an increase in coal demand and 
higher prices in the domestic market. Pro- 
duction volumes have doubled since 1970, 
but the 1981 price index, using 1970 as the 
base year, indicated a 1,400% growth. It was 
this sharp growth in demand that encourag- 
ed the development of many coal mines 
during the last decade. Coal exports have 
not exceeded 200,000 tons per year, limited 
mostly by high transportation costs to port 
facilities. 

In 1970, coal accounted for almost 19% of 
the total value of mineral production, ex- 
cluding petroleum, ranking third in value 
after gold and limestone. In 1981, coal’s 
share of total mineral production value was 
18%, ranking second in value after gold. 

At the Exxon Corp. El Cerrejón Norte 
coal project, heavy rains caused delays in 
completing the road construction between 
the mine site and Bahia Portete Port. A 
construction camp at the port was nearing 
completion, but equipment still had not 
arrived. Both the Exxon operating subsid- 
iary International Colombia Resources 
Corp. and its equal partner in the coal 
venture, State-owned CARBOCOL, have 
been actively seeking coal sales contracts. 

In addition to the large El Cerrejón Norte 
coal mining project, a smaller project in the 
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central zone of El Cerrejón has been under 
study by CARBOCOL. CARBOCOL planned 
to initiate mining in 1982. An annual pro- 
duction of 300,000 tons of coal was envisag- 
ed with successive expansions to 3 million 
tons per year. 

The Empresa Siderürgica de Medellín 
S.A. held mineral rights to areas known as 
La Loma and La Jagua in César Depart- 
ment. Investigations began in 1979 and 
have cost $1 million thus far. CARBOCOL 
has a 2-year agreement with Minera Utah 
de Colombia, Ltd., a subsidiary of Utah 
International Inc., whereby Minera Utah 
can evaluate the work so far accomplished. 
Minera Utah expected to add to the data 
and prepare a preliminary technical and 
economic evaluation of the deposits. Plans 
included a large, mechanized opencast mine 
with a producing capacity of about 3 million 
tons per year. 

A reassessment of Colombia's coal re- 
sources was made in 1981. From this study, 
it was concluded that by the year 2000 
Colombia could expand its production ca- 
pacity sufficiently to supply 1096 of the 
world coal export market, or 50 to 60 
million tons per year. The new evaluation of 
Colombian coal reserves is shown below, in 
million tons: 


Type Measured Indicated Inferred Total 
Coking _ _ 218 1 454 679 
ing 40 31 163 234 
rmal 3,474 292 6,855 10,621 
Undefined 57 73 4.859 4.989 
Total 3,789 403 12.331 16,523 


The export of 50 million tons per year 
sustained over a 25-year period, plus local 
consumption projected at 20 million tons 
per year by the year 2000, would expend 
only 11% of reserves. At 1981 export mar- 
ket prices, exports of 50 million tons of coal 
would result in about $3 billion in annual 
foreign exchange earnings. The majority of 
these coal exports were expected to come 
from the El Cerrejón deposits in the Guajira 
Peninsula. 

In the future, Colombia also has expecta- 
tions of developing a synthetic fuel industry 
through the production of liquid fuels and 
chemicals from coal feedstock. 

Natural Gas.—By 1985, as coal and hydro- 
electric energy sources are developed, natu- 
ral gas is expected to comprise a gradually 
decreasing share in Colombia's overall ener- 
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gy balance. In 1979, gas provided 1396 of 
total energy consumption, and in 1981 
about 16%; but by 1990, this share was 
expected to be about 1196, and in the year 
2000, about 7%. 

Weeks Petroleum Co. increased its inter- 
est in the Tasajero contract area from 
12.5% to 60% following the withdrawal of 
Amoco Colombia Oil Co. and Colombia- 
Cities Service Petroleum Co. Meridith Oil 
Co. was the remaining partner in this con- 
sortium of U.S. companies. Tasajero is in 
eastern Colombia near Cúcuta on the Ve- 
nezuelan border. In 1981, the Cerrito No. 1 
was the discovery well for a new gasfield in 
the Tasajero area. Eight other promising 
structures in this area were scheduled to be 
drilled. Empresa Colombiana de Petroleos 
(ECOPETROL) may take a 50% interest in 
the operation once commercial viability has 
been established. 

During 1981, a new natural gas discovery 
was made along the Caribbean seaboard in 
the northwestern region of Córdoba Depart- 
ment. The discovery well was followed by a 
dry hole, but the operator, Petroleos Colom- 
bo Brasileros S.A., was proceeding with a 
third wildcat. 

Exxon Corp. drilled a successful explora- 
tion well in the Sucre area of the Middle 
Magdalena Basin. The well tested at 5 
million cubic feet of natural gas per day at a 
depth of 9,280 feet. On the western side of 
this basin, ECOPETROL completed a wild- 
cat that tested at 4.5 million cubic feet of 
natural gas per day along with 150 barrels 
per day of 40* API gravity crude oil. 

The percent distribution of natural gas 
production, by basin, is shown below: 


Basin 1973 1978 1981 
Midi Magdalena 56 45 85 
e ena 
r Magdalena 28 21 15 
CCC 11 12 
Catatumdboo 5 2 3 
Upper Magdalena. 1 1 1 


1100 100 100 
Data do not add to total shown because of rounding. 


Petroleum.—In 1980, Colombia published 
Resolution 058, which increased the base 
price for oil production from existing fields 
and established a mechanism for annual 
price increases. It also provided a formula 
to determine prices for future incremental 
output from older fields. The annual price 
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increase was to be a function of inflation 
and devaluation of the peso. In 1981, oil 
prices increased 13% over the 1980 levels. 
Resolution 058 and its promise of improved 
financial results from oil operations was 
viewed as the leading factor in the stepped- 
up efforts to increase production from exist- 
ing fields. In 1980 and 1981, the older fields 
were responsible for most of the overall 
petroleum production gains. 

The percent distribution of crude oil pro- 
duction, by basin, is shown below: 


Basin 1973 1978 1981 

Middle Magdalena 49 55 52 
Upper — 5 2 11 23 
Amaneẽoeoenn 29 21 14 
Catatumbo ERE 19 12 8 
Eastern Plains mM 1 3 
Lower Magdalena 2 2 1 
Tota P- nui 100 100 100 


1Data may not add to totals shown because of rounding. 


ECOPETROL association contracts with 
private companies or groups continued to 
increase during 1981. By the end of the year 
ECOPETROL had 40 association contracts 
with 29 companies acting either singly or as 
members of a group. These contracts cover- 
ed about 28 million acres, of which 58% 
were in the Eastern Plains and 21% were in 
the Lower Magdalena Basin. The standard 
association contract required the foreign or 
associated company to assume all explora- 
tion costs. Once a discovery has been proven 
to be commercially viable, ECOMINAS re- 
imburses one-half of the exploration costs 
and shares all subsequent development ex- 

penses as an equal partner in the venture. 

eg ploratary drilling increased in 1981, 
and a total of 61 wells were drilled. Of these, 
16 were successful, 2 were suspended, 2 
were abandoned, 3 were test wells, and 38 
were dry holes. ECOPETROL drilled 12 of 
these exploration wells. Foreign oil compa- 
nies drilled the remainder, 45 under associ- 
ation contracts and 4 under preexisting 
concession contracts. 

International Petroleum (Colombia) Ltd. 
(INTERCOL), an Exxon Corp. subsidiary, 
drilled a confirmation well in its new Arau- 
ca Field located in the Eastern Plains of 
Colombia near the Venezuelan border in 
Arauca Department. The Arauca No. 2, 
located about 1 mile northeast of the 1980 
discovery well, the Arauca No. 1, confirmed 
what was considered the most significant 
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Colombian oil discovery in the past 18 
years. From an upper zone at a depth of 
18,100 feet, the well flowed 2,200 barrels per 
day of 40° API gravity oil. A lower zone at 
19,200 feet flowed 1,900 barrels per day of 
32° API gravity oil. 

Reserves in the Arauca Field were esti- 
mated to be as much as 175 million barrels. 
It was thought that the field could produce 
up to 30,000 barrels of crude oil per day. 
INTERCOL was considering an investment 
of $1.2 billion during the next 5 years to 
drill as many as 50 wells. The depth of this 
field was expected to make development 
slow and costly. If the field continued to be 
promising, a $52 million pipeline would be 
built to the Barrancabermeja refinery. 

Exxon added to its concessionary acreage 
in the Llanos, or Eastern Plains region, 
through its INTERCOL subsidiary Provin- 
cia Petroleum Co. Provincia took a tract to 
the west and north of Société Nationale Elf 
Aquitaine’s concession where several suc- 
cessful fields were discovered in 1979, and 
in 1980 at Casanare. Pennzoil Co. has two 
contracts with ECOPETROL covering 1.5 
million acres in the Eastern Plains region 
and planned to drill in 1982 following seis- 
mic work undertaken in 1981. 

ECOPETROL was also successful in the 
Eastern Plains when it drilled the Apiay 
No. 1 about 100 kilometers east of Bogota. 
This well tested at 4,500 barrels per day of 
metal- and sulfur-free crude oil with 25° 
API gravity. The producing zone was at a 
depth of about 10,500 feet. ECOPETROL 
was continuing its exploration drilling with 
a second well expected to be completed 
early in 1982. 

Other new onshore areas under investiga- 
tion included southwestern Colombia 
around Tumaco; a tract in the west-central 
coastal basin; an area south of Cartagena; 
and another east of Cartagena in the Lower 
Magdalena Valley. 

The Inter-American Development Bank 
granted ECOPETROL a $10 million loan to 
assist in financing marine seismic studies 
off the Caribbean and Pacific coasts. The 
initial cost of this exploration program was 
estimated at $13 million. 

In August, Texas Petroleum Co. (TEX- 
PET), in association with ECOPETROL, 
initiated a steam injection project in the 
Cocorná and Nare areas north of Bogotá 
where reserves of heavy, 13° API gravity oil 
have received minimum attention. TEX- 
PET expected to bring production up to 
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15,000 barrels per day in the next 3 years. A 
total of 144 development wells have been 
planned for the Cocorná and Nare areas as 
well as 17 wildcats. In 1981, TEXPET drill- 
ed 33 development wells in these two areas. 
Plans were also underway for exploration 
and development in the Natagaima area, 
about 40 miles southwest of Bogotá. Seismic 
work was planned for this area, after which 
an undetermined number of wells were 
expected to be drilled. 

At the end of June 1981, Colombia's 
proved crude oil reserves totaled about 542 
million barrels, not including new discov- 
eries still under evaluation. The largest 
shares of these proved reserves were 
accounted for by the Middle Magdalena 


265 


Basin, 5296; and the Upper Magdalena Ba- 
sin, 21%. As of the end of June 1981, 
natural gas reserves were estimated at 4.3 
trillion cubic feet, of which 75% was at- 
tributed to fields in the Guajira Peninsula. 

Uranium.—Following preliminary sur- 
veys, the Colombian Nuclear Affairs Insti- 
tute has estimated uranium reserves in the 
central and eastern areas of the country at 
40,000 tons of yellow cake. In 1981, about 
$12 million was allotted for continuing ex- 
ploration efforts. 


Physical scientist, Division of Foreign Data. 


Where valu use hay ve been converted from 
Colombian | pesos een ol$) to S. dollars at the aver 
exchange rate of Col$54. 49 — 1 00. As of Dec. 31, 19 
the rate was Col$59.07 = US$1.00 
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The Mineral Industry of 
Cyprus 


By John R. Lewis? 


The Republic of Cyprus, an island in the 
eastern Mediterranean Sea, is 224 kilome- 
ters long and its maximum width is about 
96 kilometers. There are two mountain 
ranges which roughly trend east to west 
along the north and south coasts. Between 
them lies a broad basin, which also trends 
from east to west for most of the length of 
the island. About the size of the State of 
Connecticut, Cyprus has been geopolitically 
divided since 1974. A sector of 3,081 square 
kilometers, trending east to west and com- 
prising about the northern one-third of the 
island, is controlled by the Federated 
Turkish Cypriots. The remainder, 6,170 
square kilometers also trending east to 
west, comprises the south two-thirds of the 
island and is controlled by the Government 
of Cyprus. Very little, if any, mineral activi- 
ty takes place in the Turkish area, and 
there are no available data. The informa- 
tion in this chapter, therefore, is primarily 
with respect to the southern sector. 

In 1981, Cyprus, a small nation, had no 
energy resources of its own and only modest 
economically viable mineral resources. 
These two factors coupled with an inflation 
rate of about 14% per year created a 
balance-of-trade deficit of about $750 mil- 
lion in 1981, up slightly from that of 1980.* 
The value of imports, at about $1,325 mil- 


lion, was more than double the value of the 
country's exports, which were around $575 
million. 

Recovery of the Cyprus economy from the 
1974 Turkish intervention continued but at 
a declining rate. Construction and light 
manufacturing remained strong and active. 
Construction required mineral raw materi- 
als, such as stone, sand and gravel, clay for 
bricks, etc., but the rate of consumption 
even of these materials showed less growth 
than in earlier years. The production of 
metal ores was off, owing to exhaustion of 
deposits, reduced world prices, and the loca- 
tion of some deposits in the Turkish sector 
where no activity was underway. 

Inflation continued to inhibit the econom- 
ic growth of Cyprus. Much of the problem 
stemmed from the upward spiraling of the 
cost of crude oil, of which Cyprus imported 
all of its requirements. The provisional 
gross national product (GNP) was around 
$2.2 billion, up considerably from that of 
1980. In terms of 1973 constant dollars, 
however, the GNP only rose about 4.5% in 
1981. Contributions to the GNP by mining 
and related activities declined in 1981, 
amounting only to 5%. Much of this proba- 
bly can be attributed to the cessation of 
production of copper and zinc during 1979- 
80. 


PRODUCTION AND TRADE 


Although the production of copper and 
zinc had virtually ceased in Cyprus by 1981 
and chromite production was down owing to 
depressed world steel markets, other miner- 
al production was generally about equal to 
that of the previous 2 years. Production 
data are shown in table 1. 


Substantial reserves of asbestos, chrome, 
gypsum, iron pyrites, marble, building ma- 
terials, and other minerals occur in Cyprus 
and could sustain the mining industry there 
for many years to come. Havara, described 
as a soft, incoherent but compact-surfaced 
limestone, was produced in large quantities 
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in recent years. It was used as a foundation 
layer in the construction of roads through- 
out Cyprus. There were also thriving ce- 
ment and raw mineral pigment industries 
on the island. 

The European Economic Community 
(EEC) countries continued to be good cus- 
tomers for Cyprus minerals, but purchases 
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by Middle Eastern countries continued to 
climb, and those countries were Cyprus’ 
best customers, taking 61% of the country's 
mineral exports. Cyprus bought one-half of 
the minerals it imported from EEC sources. 
Monetary values for the country's mineral 
trade were not available at yearend 1981. 


Table 1.—Cyprus: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981P 
METALS 
Chromium ore and concentrate, marketable _ 14,231 15,339 15,742 16,280 10,381 
Copper, mine output, metal content? ______ 6,800 5,186 1,200 m PE 
Zinc, mine output, metal content 179 =e e E Ene 
NONMETALS 
Asbestos. - -—- ------------------ 36,684 34,342 35,472 34,535 24,440 
55 r SDN thousand tons 1,071 1,107 1,135 1,233 1 035 
"Bentonite ay eek aE eRe SIN 18,200 8,500 6,669 8,852 30, 000 
e 
For brick and tile manufacture 
thousand tons 132 200 200 
683 550 
For cement manufacture do- 444 272 274 
Gypsum: 
Crüdó hoe he ee le 795,028 160,700 46, 100 43,550 40,000 
Calcined - -------------------- 10,544 18,100 15,300 17,850 ,000 
Lime, hydrated . - - - - - - -- --------—- 28,262 15,000 18,000 13,984 11.320 
Mineral pigments: 
r eh es oh m ec 27,400 29,695 26,000 27,280 20,000 
Yellow ocher |... 2-2 2-2. -- 218 305 293 200 250 
|^. IES i re 145,161 122,837 46,159 51.533 15,866 
Salt, marine. LL - - - - - -- LLL LLL LLL bd 73,319 15, 870 7,462 9,299 
Stone, sand and gravel: 
Dimension stone: Marble 742,000 38,400 52,700 66,200 56,000 
Crushed and broken stone: 
avara________ thousand tons_ _ 7795 1,000 1,980 5,101 4,350 
Limestone: 
For ae production |... 865,458 976,443 993,000 *990,000 *990,000 
"HP tcd RU PCR RA 4,561 18,400 *20,000 *20,000 *15,000 
Marl, for cement production 685,901 646,111 633,000 600,000 *515,000 
Unspecified building stone 46,700 63,000 187, 100 105,000 100,000 
Sand and te ___ thousand tons 3,353 3,972 4,000 4,209 3,857 
Sulfur, S content of marketable pyrites 769,018 63,000 720,837 24,885 7,277 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products 
Gasoline _ thousand 42.gallon barrels. _ 763 793 850 857 818 
Jet fuel and kerosine do... - 319 296 296 434 434 
Distillate fuel oil |... do... 830 910 986 1,141 1,036 
padua fuel oil do— 829 861 1.334 1,415 988 
er: 
Liquefied petroleum gas do- 202 204 256 239 215 
Asphalt do- 93 97 110 100 148 
Unspecified _ ---------- do... SM 45 32 3 4 
Refinery fut fuel and losses do— 196 130 198 188 220 
Total- — uunc do- 3.232 3,336 4,062 4,377 9,858 
*Estimated. Preliminary. Revised. 


1Table includes data available through Aug. 23, 1982. 


In addition to the commodities listed, a variety of other crude construction materials are produced, but available 
information is inadequate to make reliable estimates of output levels. 
Includes the nonduplicative sum of Cu content of all exportable products including copper concentrates, cuprous 


pyrites, cement copper, and copper precipitates. 
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Table 2.—Cyprus: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys: 
Sorp Loco due c 


Chromium: Ore and concentrate 


Copper: 
Ore and concentrate 
Metal 5 alloys: 


Semimanufactures .. kilograms. . 
Iron and steel: 
, mundare E Ee 
Pig iron, cast iron, ferroalloys RES 
Semimanufactures 
rs, rods, angles, shapes, sections 


Universalis, plates, sheets 
Tubes, pipes, fittings 5 


Unspecified 


hti cs 
Nickel metal including alloys, crab 
Silver: 
Ore and concentrate! 
value, thousands 
Mt including alloys, unwrought 
d partiy dar uni ei o. --- 
Titanium: Oxides and hip MES 
Zinc metal including alloys, scrap- — — - — 


NONMETALS 


Produ including refractory ss oad 
cca tee atte ee FUE EAS CHE ue 
Fertilizer materials: Manufactured 
Gypsum and plaster 


r . 


Pigments, mineral: 
Natural, crule 


Iron oxides, processed... --.----- 
ites (gross weight) __________-~~- 


| eae ae ⁵⁰ Oe 


ash 
Stone, sand and gravel: 
ension stone, calcareous, crude, 
and ly work 


Other: Building materials of asphalt, 
asbestos and fiber cement, unfired 
nonmetals_ _ _ _ _ value, thousands_ _ 


MINERAL FUELS AND RELATED 
MATERIALS 


Petroleum refinery products: 
Lubricants. — — — — 42-gallon barrels.. . 
Unspecified - - - -- -- - -—- value 


NA Not available. 


May include ore and concentrate of platinum · group metals. 


1979 


12 
39,107 


619,780 
NA 
6.487 


$24,900 
2 
9,640 


$205 


1980 


30,446 
656,458 
21 
23,278 


icu 
8,148 


$218 


United 
States 


Destinations, 1980 
Other (principal) 


Netherlands 127; Italy 49; Belgium- 


Luxembou i 
United Arab Emirates 60; Saudi 


Arabia 51; Libya 21. 
Austria 8 999; United Kingdom 2,001; 
Poland 1 ,500. 


All to U.S.S.R. 


Belgium 120; Italy 58; United 
ingdom 46. 


Greece 4,369; Lebanon 966; Italy 512. 
All to United Arab Emirates. 


Libya 64; Sudan 25; United Arab 
mirates 13. 

Oman 44; Saudi Arabia 10. 

Libya 38; Qatar 16; United Arab 
Emirates 1 


All to Italy. 
All to Greece. 
Do. 


All to West Germany. 
United Kingdom $16; ee $1. 


Saudi Arabia 15; Sen 
Netherlands 36; ‘Spain 21. 


United nited Kingdom 6, 6,777; Greece 4,417; 


Syria 9 549,97 6; Lebanon 93,733; Saudi 
Arabia 11, 46. 
All to Saudi Arabia. 


Netherlands 9,179; Nigeria 5,400; 
Kuwait 2,81 14. 

NA. 

All to Lebanon. 

Malawi 2,540; Kuwait 1,500; Saudi 
Arabia 1,164 

All to Greece. 

United pangs); 1,217; Denmark 268; 

Syria BB Bahrain 1; Saudi Arabia 1. 
reece 45, 943; 34,733; 
Yugoslavia 8, 1 

All to Saudi Arabia. 

Do. 


Bahrain 20; Saudi Arabia 7. 
All to Saudi Arabia. 


Saudi Arabia $291; Bahrain $190; 
Netherlands $92. 


S 142; Yemen Arab Republic 45. 
At Lebanon. T 


MINERALS YEARBOOK, 1981 


Table 3.— Cyprus: Imports of mineral commodities 


Sources, 1980 
Commodit 1979 1980 > 
7 nec Other (principal) 
METALS 
Aluminum metal including alloys, all 
r Sete DNA MP ENS 4,187 8,621 2 uw 1,457; Hungary 589; Israel 
Comper: Oxides and hydroxides .. _ .. — NA 1 __ All from West Germany. 
r: 
T SE EPOR SEE EL UU 5 15 NA Belgium 8; United Kingdom 5. 
Metal i including alloys, all forma 460 602 20 Grece 18i; United Kingdom 139; 
y 
aoni metal including alloys, m 
and partly wrought .... — troy ounces. _ 26,121 12,215 NA United neon 10,027; West 
Germany 923 
Iron and steel 
Serp o ee a 3 73 E 
Pig iron, ferroalloys, similar materials 1,078 109 MM United Ke Kingdom e 43; Francs 35; Weat 
Germany 15; Sweden 10 
Steel, primary forms... 56 4 — Austria 2; nited Kingdom 1. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 114,656 63,716 UM ei 11, ty rad 10,302; West 
Universals, plates, sheets 15,016 15,610 -- Greece 5, 119; Italy 2,533; Israel 2,404. 
Hoop and strip- ..........- 8,371 2, (1) 5 2. 101; West Germany 61; 
Rails and accessories iu — West many 318 pein 1 
Wifes 4,849 2,919 1 etry ad Kingdom 87 Belgium 473; 
Tubes, pipes, fitting 20,640 14,536 1 Greece 4 0 Hungary 2,248; United 
Castings and forgings, rough _ - — 4 37 -- India dia 36.87 Spain 6, 6; United Kingdom 4. 
Oxides and hydroxides 105 108 2a United m 92; France 16. 
Metal including alloys, all forms 718 1,053 T Dea 2; United om 183; 
United Arab Emirates 40. 
Manganese: Oxides and hydroxides .. .. .. — 2 11 -- United Kingdom 6; Belgium 5. 
Nickel metal including alloys, all forms — 9 29 (1) Denmark penam. 1; United 
ngdom 1. 
Pennun aop ecd n alloys, 
unwrought an ly woe 
Si ni ding 28 troy ounce 109 356 NA NA. 
ver metal inclu oys, unwroug 
and partly wrought - - ----- do— 299,378 52,658 NA NA. 
Tin metal including alloys, all forms 9 7 — United Kingdom 5; Denmark 2. 
Titanium: Oxides and La NN 868 326 -- United Kingdom 163; West Germany 
106; Belgium-Luxembourg 22. 
Uranium and thorium incl alloys, 
> forms. ---------- ilograma.. — xm 508 — All from Israel. 
"Oxides and hydroxides |. 9 24 -- United Kingdom 12; Netherlands 6. 
Metal including alloys, all forms? _ _ _ 240 110 — Be jum-Luxembourg 106; United 
om 
Other: 
Ores and concentrates: 
Of base metals. _________-- 29 183 NA Australia 128. 
Of precious metals, except gold? 
value $13,839 $4,965 $2,950 United Kingdom $1,916. 
Base metals including alloys: 
Waste and scrap- . - do- $1,566 $20, s ais ee $18,299; Denmark 
Unwrought and semi- ub 
manufactures - - -- ------- 5 5 NA NA. 
NONMETALS 
Abrasives, n.e.s.: 
A Pumice, emery, corundum, 
AA dL x ELE m 36 60 NA Italy 51; United Kingdom 7. 
Dust and powder of precious and semi- 
precious stones value eum $22,486 "S y Kingdom $19,730; Israel 
ODE and polishing wheels and 
„97 do- $216,998 $259,882 $1,000 n Un $91,447; West 240.228. $40,390; 
nited Kingdom $4 0,336. 
Asbestos, crullWee -- 545 790 25 ana 689; West Germany 101 
Barite and witherite - NA 6 -- All All em West 5 
Boron mate : Oxide and acid -- NA 2 _. Italy 1; West Germ ^ 
Cement 11.265 11.411 a Italy 6,771; d 2,108; United 
e . 923 762 oe NT m 515; Greece 167; 
Cla d clay prod m 
and c ucts: 
Crude de _ tí id Hc RES 2,054 1,276 100 


See footnotes at end of table. 


Greece 945; 3 106: United 
Kingd 
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Table 3.—Cyprus: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 
NONMETALS —Continued 
Clays and clay products —Continued 
N arat 
on 
value, thousands. . 
Refractory incl noncla 
f 
Diamond: 
Gem, not set or strung- — — _ — value 
Industrial do- 
Diatomite and other infusorial earth .. .. . 
Fertilizer materials: 
SRG Ree EN ey ene value 
Manufactured 
Nitrogenouns ------ 
Phosph ati 
Potass ic 
Other including mixed 
Ammoniak 
Gypsum and plaster 
FVV 
Mica: Crude including splittings and 
waste  — ³ AAA eee 


Pigments, mineral: Iron oxides, processed 
Precious and semiprecious stones, except 
diamo 


nd: 
Natural 6171 Sie value 
Manufactured do 
Salt and brine 2 ---- 


and 


rock 
f value 
ee ee eldspar, etc ue_ 


Elemental: 
Other than colloi dall 


Sulfuric acid_ 


er: 


Halogens and sulfur oa of 
nonme 


a of asphalt, asbestos 
nonmetals 
ue, thousands 


MINERAL FUELS AND RELATED 
MATERIALS 


See footnotes at end of table. 


1979 


$133,018 
$19,923 
114 


21 
446 


1980 


8 


2,614 
$791,072 


$1,425 


United 
States 


Sources, 1980 
Other (principal) 


taly $5,108; United Kingdom $455; 
reece $416. 
West Germany $153; Brazil $141; 
Greece sud 


United $211,898; Belgium 
$08 270 


W. are A 014. 
nited Kingdom 
War Ge Germany 41. 


Greece $13,166; Canada $12,945. 


Israel 306; 
Greece 8,696; Spain 6.001 Belgium- 


Netherlande 1 United Kingdom 8; 
una germany 3 

Netherlands 106; West Germany 24. 
W ador dam 12; India 10; 

West Ger 8 18; United Kingdom 


ted Kingdom $171,000; Ghana 
7$22,000, Italy $ $17,000. 
United Kingdom $1 10,000; West 
United Kingdom, 162; ten 129; 
Netherlands 


Romania 200; Spain 75; United 
wen fermen 212; United Kingdom 
Bulgaria 8 191 ace Kingdom 319; 


Italy 1,684; Greece 930 
Italy $607,354; Greece $85,014 


B 
Italy 957; Greece 2A. 
West Germany 446; Belgi 
, um- 
Luxembourg 51. 


Poland 1,899; Lebanon 1,219; Greece 


Mainiy from Poland. 
Greece 285; ene 12; West 


Greece 115 Norway 60; India 17. 
Greece $27; Netherlands $4; United 
edd $3. 


i ana Kingdom 51; West Germany 


Greece $1,058; United Kingdom $176; 
Italy 1125 


Greece 40: United Kingdom 83 
West Germany 1: United Kingdom 1. 
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Table 3.—Cyprus: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
TNNT Sone Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal: 
Anthracite, bituminous coal, lignite — 55 35 — West Germany 25; Belgium- 
Luxembourg 7. 
Briquetiss 17 16 -- West Germany 15; Malta 1. 
Coke and semicoke _------------- 125 201 -— All from Belgium. 
Hydrogen, helium, rare gases 4 14 -- NA. 
Peat including briquets and litter 575 1,311 _. West Germany 1,041; Ireland 261; 
Netherlands 9. 
Petroleum and refinery roduc: 
Crude and partly refin 
nea oan Teal barrels - 3,546 4,305 _. Iraq 3,898; Saudi Arabia 407. 
ine 
ik ee incl including natural 
do- 19 17 ies France 16. 
Kerosine and jet fuel do- 349 303 -— Italy 196; France 44; Greece 24. 
Distillate fuel oll do—- 108 51 -- Italy 22; France 15; Greece 8; Spain 5. 
Residual fuel oil do- 1,685 2,043 za U. 1 kai 351; Sudan 881; Ethiopia 
Lubric ante do- 62 52 (4) Mr ted Kingdom 20; Netherlands 9; 
Miners Jeny and Wax --do. 225 2 4 De France 2. 
White spirit do.. 5 12 NA France 6; Netherlands 3; Greece 2. 
Liquefied petroleum gas . do- 111 171 -- Italy 101; Greece 57; Iran 8. 
Bitumen and other residues and 
bituminous mixtures, n.e.s. 
do... 7 5 (4) United Kingdom 2; Italy 1; Syria 1. 
Unspecified ________ do- 1 () NA NA. 
Mineral tar and other coal -, petroleum-, 
and gas- derived crude chemicals 
value $32,501 $21,936 United Kingdom $18, 000; 
Netherlands $4,000 
"Revised. NA Not available. 
lLess than 1/2 unit. 
3Excludes unreported quantities valued at $65,500 in 1979 and $31,400 in 1980. 
3May include waste and sweepings. 
COMMODITY REVIEW 
METALS and Greece. Since the production of copper 


Chromite.—Probably because of severe 
cutbacks in world steel demand, production 
of chromite was off significantly in 1981. 
Most of that produced from Cyprus' two 
active chromite operations, the Kokkinorot- 
sos and Kannoures Mines in the Troodos 
Mountains in west-central Cyprus, was ex- 
ported to European and United Kingdom 
customers. 


NONMETALS 


Asbestos.—There was one producer of 
asbestos in Cyprus in 1981, Cyprus Asbestos 
Mines, Ltd., at Amiandos. The Amiandos 
operation was open pit with onsite ore 
concentration. Capacity was reported to be 
5,000 tons per day. About 12,500 tons of 
long-fiber asbestos plus 12,000 tons of the 
short-fiber variety were produced in 1981 
and went mostly to the United Kingdom 


ceased, asbestos has been Cyprus' principal 
mineral export, but recognition that it was 
a possible hazard to health was probably 
responsible for a 3596 drop in production. 

Bentonite.—A prime ingredient in oil- 
well drilling mud, bentonite production rose 
dramatical during 1981. This was not 
surprising, however, when the close proxim- 
ity of Cyprus to all of the Middle East's 
intensely active oil development was consid- 
ered. 

Cement.—Despite a leveling off of the 
country's economy, about the same amount 
of hydraulic cement, 1.2 million tons, was 
produced during 1981 as in 1980. Only about 
7,500 tons was sent out of the country to 
nearby Middle Eastern customers. The re- 
mainder was used in Cyprus, mostly in 
construction. 

Fertilizer Materials.—Hellenic Chemical 
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Industries, Ltd., a joint venture of the Hel- 
lenic Mining Co. (40%), Cyprus Cooperative 
Industries, Ltd. (85%), the Government of 
Cyprus (15%), and the Archbishopric (10%), 
was well along by the end of 1981 with 
construction of its fertilizer complex at 
Vassiliko. The complex was to use pyrites 
from Cyprus' own reserves to make sulfur. 
Phosphate rock for the phosphoric acid 
plant was to come from the Palmyra area of 
central Syria. 

The sulfuric acid plant went onstream 
during 1981 and had a capacity of 180,000 
tons per year. The complex also had the 
capability to produce 40,000 tons per year of 
phosphoric acid plus 150,000 tons per year 
of fertilizers, about 40,000 to 50,000 tons of 
which were to be used in Cyprus while the 
balance was to be exported. 

The phosphoric acid plant and the fer- 
tilizer plant were being built by Lurgi 
Verwaltungs GmbH of the Federal Republic 
of Germany. Power for the complex was to 
come from generating equipment built by 
General Electric of the United Kingdom, 
and the ammonia-storage facility was to 
come from Polimex-Cekop of Poland. 

Umber.—A naturally occurring brown 
earth containing ferric oxide together with 
silica, alumina, manganese oxides, and 
lime, umber was produced in large quanti- 
ties in Cyprus. Raw umber, which was 
ground and then levigated, together with 
burnt umber, which was processed at low 
heat, was exported and also used locally as 
paint pigment. Umber producers were head- 
quartered in Lanarca on the south coast. 
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Petroleum.—Except for very small 
amounts of imported coal, coke, and peat, 
Cyprus was fueled entirely on petroleum 
products. The country had no domestic 
crude petroleum resources or production in 
1981 and relied mostly on Iraq and Saudi 
Arabia for its supplies of crude oil. Cyprus' 
sole refinery was at Lanarca on the south 
coast. Operating as the Cyprus Petroleum 
Refinery, Ltd., the plant was jointly owned 
by Shell Oil Co.; British Petroleum Co., Ltd.; 
Mobil Oil Corp.; and the Cyprus Govern- 
ment. Although listed as having a daily 
throughput capacity of 16,000 barrels of 
crude, only about 10,400 barrels of various 
petroleum products were produced daily, 
mainly regular- and high-octane motor 
fuels, jet fuel, and heating oils. Small vol- 
umes of these products were exported, most- 
ly to Lebanon. Additional kerosine, jet fuel, 
and all of the country's residual fuel oil 
needs were imported, primarily from the 
Soviet Union. 

Like many other nations, Cyprus was 
caught in 1981 between the worldwide re- 
cession and total dependency upon foreign 
oil with its extremely high cost. The petrole- 
um pricing structure continued to play 
havoc with Cyprus' balance of trade; the 
value of the oil that Cyprus was required to 
import was roughly equal to one-half the 
value of everything that Cyprus exported. 


Physical scientist, Dion of Foreign Data. 
Where necessary, es have been converted from 
(ru pomade (£C) 5 “U. S. dollars at the rate of 
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The Mineral Industry of 


Czechoslovakia 


By Tatiana Karpinsky! 


Czechoslovakia, with a highly industrial- 
ized economy, continued to experience slow 
growth in 1981. The key goals of the state 
plan for 1981 included improved efficiency 
of labor, further development of Czecho- 
slovakia's economy, and improving the bal- 
ance of payments. However, the goals of the 
state plan were not met in some sectors 
(table 1). A shortage of labor was one of the 
main problems.* 


Table 1.—Czechoslovakia: Selected 
production increases for 1981, in percent 


Fulfill- 
Item p ment 
National income 2.8 0.2 
Productivity is dus y 22 1$ 
vity in industry |... 

Coal (bitumi 2 E -4 -2.4 
Electric energy 2.0 1.0 
Metallurgy .. - ——— 1.2 9 


In 1981, Czechoslovakia's national income 
gross national product less material costs) 
reached 454 billion korunas (Kcs)? about 
0.2% more than that of 1980, compared 
with a planned increase of 2.8%. Industry 
contributed 59% of the total. In 1981, capi- 
tal investment declined 1.996 in comparison 
with the 1980 level, but considerable 
amounts were nevertheless spent on expan- 
sion of the fuel-energy sector. and 
quarrying contributed about 4% of the total 
industrial production in Czechoslovakia. Of 
this, the share of coal was about 396; crude 
oil, 0.1%; metallic ore, 0.5%; and other 
mining, 0.4%. Petroleum refining contrib- 
uted about 996 of total industrial output. 
The nonferrous industry contributed 2.596, 


and the nonmetallic mineral industry con- 
tributed 2.796. Consumption of ferrous met- 
als amounted to 5.6 million tons and that of 
nonferrous metals to 267,000 tons in 1980. 
The country's domestic iron ore and nonfer- 
rous metal production covered its needs 
only to the extent of 7% and 31%, respec- 
tively. 

In 1981, the total number of workers and 
employees in Czechoslovakia was 2,008,000. 
The number of production workers and 
other employees in state mineral and ener- 
gy enterprises by branch is shown in table 2 
for 1980. 


Table 2.—Czechoslovakia: Workers and 


employees in 1980 
1 
Branch work-  employ- enter 
ers een 
Fuel extraction and 
industry 176,000 187,000 55 
and heat generation 57 000 88,000 21 
rcm nr 124,000 14 
Nonferrous metal „ 
tion (including ore 
mining 43,000 81,000 20 


Government Policies and Programs.— 
The basic tasks and targets of the 1982 state 
plan were approved by the Communist Par- 
ty of Czechoslovakia in December 1981. The 
plan called for a 0.6% increase in national 
income and an 0.8% increase in gross indus- 
trial output. Primary production of fuel and 
energy was not to exceed the 1980 yield. 
Imports of oil, electric energy, and coal were 
expected to be lower than in 1981. 
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PRODUCTION 


Czechoslovakia has reserves of coal, lig- 
nite, antimony, magnesite, mercury, urani- 
um, graphite, kaolin and other clays, sand, 
limestone, and building materials, but the 
country remains deficient in oil, natural 
gas, iron ore, and nonferrous ores. 

In 1981, the annual plan for coal produc- 
tion was not fulfilled because of bad weath- 
er in the fourth quarter and a labor short- 
age; the planned target for the removal of 
overburden was also unfulfilled. Neverthe- 
less, no shortages of fuel developed. Electric 
energy production amounted to 73.5 billion 
kilowatt-hours, an increase of 1% over that 


of 1980. The one nuclear powerplant 
accounted for 83.6% of the total increase in 
electric energy production. The production 
increase in ferrous metallurgy amounted to 
1.596, while a 1.896 decrease was registered 
in ore output and dressing. Production of 
nonferrous metals slightly declined (0.9%). 
Crude oil processing declined 0.5%. Cement 
production was at the 1980 level. River 
transportation carried 11.1 million tons of 
goods, or 6.1% more than in 1980. Transpor- 
tation of coal for the Chvaletice powerplant 
largely accounted for the increase. 


Table 3.—Czechoslovakia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981* 
METALS 
Aluminum: 
Alumina?’ 2252324 tet 95,000 100,000 100,000 100,000 100,000 
in unum ingot, primary only 36,544 36,823 36,889 38,304 32,684 
timony: 
Mine output, metal content 1492 1510 1530 530 480 
Mial — 0 cba SN 700 700 NA NA NA 
Mine ine OU DUIS metal content 5,400 4,700 6,180 6,639 5,218 
uo m primary only 7,400 6,700 8,180 1,600 1,400 
Refined including secondary 23,067 23,810 587 25,559 25,513 
Iron and steel: 
Iron ore: 
Gross weight |. thousand tons 1,994 2,023 2,012 1,969 1,932 
Metal content do- 598 607 523 512 502 
3 ³˙AA¹ 8 do 9,715 9,944 9,529 9,819 9,903 
Fe rcalloye: Electric furnace do 180 182 175 173 178 
steel ce do 15,064 15,294 14,817 15,225 215,270 
Semimanufactures 
Rolled steel. do... 10,588 10,787 10,781 10,760 210,795 
Pipes and tubes 1,483 1,510 1,536 542 528 
Mine ou tput, metal content 4,300 3,981 4,026 3,349 2,700 
Metal including secon 55 915 19,042 19,020 20,014 20,015 
Manganese ore, gross weight .. __- 1 900 900 900 900 
ETETE EAR 2 aoe 76-pound flasks_ . 5,309 5,686 4,960 4,612 4,438 
Nickel metal, primar 2.200 2, 200 2,202 2,241 2,200 
Silver" FF thousand troy ounces. - 1,192 1,300 1,300 1,300 1,300 
Mine sadip s n metal des FFF 180 180 180 180 180 
—————— — 120 120 120 125 125 
Tungsten, mine 1 iri ed content 80 80 80 80 80 
Tin gine output, metal content! 9,368 8.772 8,799 7,239 7,200 
Metal including secondary - - - - - -- ---- -— €11,500 €11,500 11,500 9,600 9,600 
NONMETALS 
Barite a2 oh *65,000 *65,000 67,800 61,052 61,000 
Cement, hydraulic ------- thousand tons. — 9,749 10,204 10,258 10,546 210,646 
JJC Adm ETE do... 580 499 513 518 515 
Fluorspar® _——-------------------—- 96,000 96,000 96,000 96,000 96,000 
Graphite thousand tons 45 45 45 45 45 
8 and anhydrite, crude... _ - —- - — do... - 682 697 134 757 767 
Lime, hydrated, and quicklime — — ~~ — — — do 3,021 3,078 2,968 3,012 23,234 
Magnesite, crudee - --- -------- -- do- 661 658 654 666 660 
Nitrogen: N content of ammonia ~- — _ — — do- 1788 7809 1801 8⁴⁴ 850 
Periti ou ccc eue 8 *10,000 *20,000 *30,000 40,302 42,336 
Pyrites, gross weight thousand tona... 122 134 140 140 140 


See footnotes at end of table. 
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Table 3.— Czechoslovakia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980P 1981? 
NONMETALS —Continued 
f. AA thousand tons_ _ 254 258 271 277 270 
Sodium compounds: 
Caustic soda ________________ do- 312 311 312 $25 831 
oo carbonate, manufactured do- 118 121 119 123 132 
ne: 
Limestone and other calcareous stone do- 22,161 23,174 723.209 23,884 24,155 
Quarry stone, not further described 
thousand cubic meters 32,990 84,368 35,280 36,290 36,500 
Sulfur:* 
Native thousand tons 5 5 5 5 5 
From pyrites s do... 55 60 60 60 60 
Byproduct, all sources do— 9 10 10 10 10 
TOtal (2.22.05 ght ec do... 69 15 15 75 75 
Sulfuric acid do— 1.276 11,195 11,253 1.284 1,817 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black? _____________________- 30,000 30,000 80,000 80,000 80,000 
Coal: 
Bituminous ___________ thousand tons. _ 21,450 21,199 21,967 21,110 227,513 
Brown ß ue do— 90,696 92,450 93,731 92,529 293,096 
Linie u do— 3,354 3,269 3,201 8,197 32,100 
Tf n tat cc E do— 121,500 123,518 124,899 123,436 2123,809 
Coke: Fe f;, Se 
Metallurgical l do- 8,816 8,809 8,569 8,445 8,445 
Unspecified. - --------------- do... 2,045 1,976 1,889 1,878 1,878 
PPA do... 10,861 10,785 10,458 10,323 10,323 
has briquets from brown coal do. ..- 1,255 1,130 1,117 1,159 1,159 
Manufactured, all t types million cubic feet. 279,094 282,136 215,983 214,923 214,000 
Natural, marketedd]dqdd do— 35,355 26,129 *26,000 *26,000 26,000 
Petroleum: 
Crude: 
As reported |... housand tons. _ 123 117 108 93 89 
Converted thousand A2 gallon barrels_ _ 834 793 732 629 603 
Refinery products: 
Gasoline do— 13,940 13,917 714,790 12,903 12,200 
Kerosne do— 2,612 8,658 rg, 759 4,084 4,000 
Distillate fuel olli do... 31,034 31,670 783,167 80,922 28,200 
Residual fuel oil do— 57,289 58,484 161,552 62,577 61,800 
2 E CCC 48 — 1.960 €1,925 €1,936 €1,936 1,936 
er: 
Liquefied petroleum gas do- 1,693 €1,720 21,694 21,694 
Asphalt and bitumen do... 7 2830 7 2880 *7,986 77 11.800 
Paraffin was do— 120 120 121 121 
Total. —— 2. cg do... 116,484 119,374 125,005 122,223 119,936 


*Estimated. Preliminary. Revised. NA Not available. 

1Table includes data available yero s Aug. 13, 1982. In addition to the commodities listed, arsenic, gold, uranium, 
feldspar, graphite, and a variety of other petroleum products are produced, but information is inadequate to make 
reliable estimates of output levels. 

3 Reported figure. 

*This material, although reported as manganese ore, is believed to be manganiferous iron ore with a manganese 
content of about 17% as such is not equivalent to material ordinarily reported as manganese ore, which generally 
contains 25% or more manganese. 

“Includes gas produced from coal mines. Gross output of natural gas is not reported, but it is believed to exceed reported 
marketed output by a relatively inconsequential amount. 

Data presented are for those products reported in official Czechoslovak sources and in United Nations publications; no 
estimates have been included for other products or for refinery fuel and losses. 
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In 1981, exports rose faster than imports. 
Total trade increased 7.5%, and that with 
centrally planned economy countries 
10.696. Approximately two-thirds of the for- 
eign trade turnover was under long-term 
agreements with centrally planned econo- 
my countries. The Soviet Union's share in 
Czechoslovakian foreign trade was about 
36% in 1981. The Soviet Union supplied 
about 8396 of Czechoslovakia's needs for 
iron ore and about three-fourths of the 
country's imports of most nonferrous met- 
als, petroleum, and natural gas. 

In 1980, fuels, minerals, raw materials, 
and metals contributed 17.296 to total ex- 
port value and 31.796 to total import value. 
The main exports in this group were metal- 
lurgical products, in particular rolled stock, 
coal, and coke. Deliveries of raw materials 
and fuels under long-term agreements, pri- 
marily from the Soviet Union, were a stabil- 
izing factor. 

The Soviet Union supplied 18 million tons 
of crude oil, 17 million tons of iron ore and 
metals used in alloying steel, 100,000 tons of 
aluminum, 2.2 billion kilowatt-hours of elec- 
tric energy, 32,000 tons of asbestos, 60,000 
tons of ammonia, 165,000 tons of apatite 
concentrate, and more than 300,000 tons of 
mineral fertilizers. 

During the year Czechoslovakia erected 
two urea plants in Cherkassy and Dne- 
prodzerzhinsk, both in the U.S.S.R., and 


completed the deliveries for a similar plant 
in Angarsk, also in the U.S.S.R. Czecho- 
slovakia also delivered equipment for sever- 
al large Soviet ammonia plants and for 
phosphate grinding mills in Karatau. Other 
deliveries to the U.S.S.R. included equip- 
ment for catalytic reforming for a Moscow 
refinery, with an annual output of 1 million 
tons of high-octane gasoline, and more than 
13,000 tons of equipment for the rolling mill 
plant in Zhdanov. 

A trade protocol for 1982 between the 
U.S.S.R. and Czechoslovakia was signed on 
December 11, 1981, according to which 
trade turnover between the two countries 
will reach about 9 billion rubles, an increase 
of about 10% over that of 1981. As before, 
machinery and equipment will account for 
the largest share in Czechoslovak exports to 
the U.S.S.R. Deliveries by the U.S.S.R. of 
the main types of raw materials necessary 
for the further development of the Czecho- 
slovak economy, including crude oil, natu- 
ral gas, coal, electrical energy, iron ore, and 
metals, will be continued. 

In 1982, imports of crude oil from the 
U.S.S.R. were planned to be reduced by 2.5 
million tons and imports of gas were to be 
reduced by about 700 million cubic meters. 
By the end of the current 5-year plan 
period, trade turnover between Czecho- 
slovakia and the U.S.S.R. is to be about 13 
billion rubles. 


Table 4.—Czechoslovakia: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum: 
Metal inci all B: = 
i1 „ 3,485 
Unwrou ght 18,168 
Semimanufactures 75, 518 
Antimony, elemental ... .. ..... 105 
Chromium oxide and hydroxide - - — SM 
andconcentrate 506 
PERE vege ee TREO 2,159 
Metal including alloys: 1201 
Unwrought. |... ----- 1,847 
imanufactures -________ 1961 


Destinations, 1980 
1980P : 
gme Other (principal) 
36 36 
3,301 aie Mr NÉ West Germany 507; 
10,079 25 Japan 7.58 7 rey Hungary 1,881; Austria 
25,801 ys Poland 4257 Hungary 765; Indonesia 
12 — All to Spain. 
16 — All to West piano 
520 _. All to United 
1.889 -- West German ; Italy 640; 
Switzerland 115. 
1,885 _. Austria 882; West Germany 503. 
559 -- West E A 539. 
448 Poland 378; West Germany 41; 
Finland 18. 
100 — All to West Germany. 
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Table 4.—Czechoslovakia: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980P " 
: Cute Other (principal) 
METALS —Continued 
Iron and steel 
He roasted... _ —_~ kilograms.. . 8,010 28,474 _. All to Hungary. 
etal: 
Scrap sss do. ... 124,174 99,490 Eu Italy 75,037; West Germany 12,823; 
Austria 10, : 
Pig iron, cast iron, powder, shot 
do... 4,971 8,839 -- West Germany 1,519; e Tinang 612; 
United Kingdom 
Ferroalloys. - ------— do- 30,784 36,839 2 West Germany 15, 5968 United King - 
dom 5,211; ustria 4 ,852. 
Steel, primary forms? 
thousand tons 484 408 ae Yugoslavia 185; Italy 63; U.S.S.R. 40; 
pain 36. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections "SUN *1,193 *1,234 2 West Germany 165; East Germany 
77; Egypt 69; undetermined 653. 
Universals, plates, sheets 
do- 4923 4902 = Polana 166; esi im 106; West 
Hoop and strip _ _ _ do 4213 4223 abe a slavi 28; West Germany 11; 
ce 9; undetermined 142. 
Rails and accessories 
do... *16 422 -- NA. 
Wire do- 4117 4114 __ Hungary 17; West Germany 16; 
A undetermined 72. 
Tubes, pipes, fitti 
. = do. ..- 553 551 57 U.S.S.R. 386; Poland 28; West 
nm : Germany 26. 
Castings and forgings, roug 
do— 434 427 _. Poland 16. 
Unspecified? |... do... 1,320 1,296 Li Y avia 367; Poland 197; East 
rmany 180. 
Ore and concentrate 7,133 5,998 -- West Germany 4, "T4 Belgium- 
Luxembourg 1,915 
Metal including alloys: Scrap - - - - - 89 55 — West Germany 48; Austria 12. 
esium metal including alloys 
Peso E EE E = 15 -- All to West Germany. 
Semimanufactures _ . — kilograms_ _ 327 296 -- All to Jordan. 
Nickel metal including alloys: | 
"o, DE 634 250 iem All to West Germany. 
Semimanufactures EUN 4 — France 3; West Germany 1. 
Platinum-group metals including alloys, 
unwrought and wrought 
Si value, thousands 18702 8232 -- All to United Kingdom. 
ilver: 
Waste and ding ally 3 do- 814 $5 -. All to Saudi Arabia. 
Metal, including alloys, unwrought 
and partly wrought _____ do... $1 $1,781 -- Italy $1,755. 
Ore and concentrate 92 NA 
Metal including alloys: 
Unwrou ght. kilograma 18 NA 
Semimanufactures . 1 — All to Canada. 
Titanium oxide 2, 406 2,125 zi Italy 740; West Germany 460; United 
ingdom 360. 
Tu n: 
and concentrate 36 NA 
Metal nduding niloya; alio forms 
7 kilograms. — ie 46 EX All to Japan. 
inc: 
Ore and concentrate 11,472 8,397 -- West Germany 4,571; Belgium- 
Luxembou urg 2,005. 
Oxide and hydroxides |... ------ 701 125 A 113 Teal 60, 18; West Germany 
Metal including alloys: 
SC A 617 226 _. All to West German 
Unwrou ght 41 150 -- Poland 109; West Germany 4l. 
Semimanufactures 1138 146 __ All to Saudi Arabia. 
Zirconium metal including alloys, all 
orms ______--___- ilograms.. _ 2 NA 
Other metals, n.e.s.: 
Ores and concentrates a 300 -- All to Saudi Arabia. 
Ash and residue containing non- 
ferrous metall 10,613 3,695 EN West Germany 3,211; Austria 255; 
Belgium-Luxembourg 212. 
Oxides, hydroxides, peroxides . — -_ - 21 25 -— Austria 20; Pakistan 5. 
Base metals including Seve, all forms 145 723 __ United Kingdom 21. 


See footnotes at end of table. 
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Table 4.—Czechoslovakia: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980P : 
> . 1 70 Other (principal) 
NONMETALS 
Abrasives 
Natural: Pumice, emery, corundum, 
RARUS ea al SN 88 86 de ur 
Artificial ial corundum ____.______ 4,939 4,468 144 ny y 8,053; West Germany 638; 
rkey 
9 and polishing wheels and 
es: 
Quantity ~- -- ------- ----- 548 892 — West Germany 269; Italy 176; 
id Thailand 7 4 á 
Value, onl .---- thousands $88 $284 $196 avy aed $38; Uruguay $27; Canada 
PFC 16 NA 
Barite and wither ite 5,478 5,487 _. West Germany 4,425; Austria 852. 
Cement thousand tons. . 303 341 -- Yugoslavia 96; Poland 95; West 
rmany 80. 
aa clay products: 
Wr de kyanite, sillimanite, 
TRENT iad eee IM 21,054 23,494 — All to Austria. 
8 earth __________- 121,838 11,961 -- West German mw ,998; Italy 24,486; 
Austria 10 
Fire clay 35,949 86,097 — All to Vugoslavia. 
Kaolin --- 367 PN West een y 122; Poland 61; 
Other, unspecifid 163,968 166,454 e we Germany 116,522; Hungary 
Products 
33 rat See ere 57,967 £49,629 West Germany 20,768; Poland 7,473; 
France 2,774. 
Nonrefractory // 25,853 24,631 8 X Yugoslavia 7,701; West Germany 
4,016; Austria 3, 424. 
Diamond: 
Gem, not set or suns 
ue, thousande- e 12 14 um All to Belgium-Luxembourg. 
Industria! e oe $108 1 TM Do. 
Diatomite and other infusorial reor Hm 1,026 996 -- Austria 964; Netherlands 21. 
Fel „ fl 0 um 20 ae All to West Germany. 
F mate : 
Crude, nitrogenous. - - --------- ss 467 — All to Turkey. 
Manufactured: 
Nitrogenouss ~~ 241,669 90,571 au 6 Ares 40, 10 4; set Germany 
taly 1 
Phosphatic 22 --—.- 40 3,460 he D 
Potassic. - -- ------------ ne 5,420 as All * United Kingdom. 
Other including mixed 1,614 508 -- Yugoslavia 262; France 246. 
Ammonia ----------------- 1,198 16,489 -- Austria 12,987; West Germany 2, 886. 
Gea: namuri V 768 951 E Yugoslavia 854; Greece 82. 
Cizpeum and plasters a 27 — All to Austria. 
baile ay ates ERICH 8 15,261 8,349 _. All to ary 8 Fo 
— 55 thousand tons 377 885 -. Hung ung oland 10; East 
rmany 6 
jp worked including agglomerated 
splittinn sss 105 93 P Yugoslavia i Italy 17; United 
om 15. 
icem mineral: Iron oxides and 
ides, processed. - - - - - ---—-—- 1,424 1,340 -- Italy 1,280; Yugoslavia 60. 
Precious and semiprecious stones: 
Natural value, thousands $31 $23 -- Hong Kong $15; Canada $6. 
Syn JC asses do... - $271 $101 TN WT ugoclavie lid $38; Canada $36; 
via 
Salt and brineéé ----- 744 2,029 -- Sweden 1,982; Housus 47. 
Sodium and potassium compounds: 
Caustic potash gg T595 654 ies Mi onera 204; Netherlands 130; 
Caustic oda 918,100 919,200 mus Yugoslavia 13,613; West Germany 
F 919,700 98,200 west Germany 7,580; Italy 150. 
Stone, sand and gravel: 
Dimension stone: 
and partly worked 2,183 2,115 West Germany 1,850; Austria 108; 
Netherlands 92. 
Worked . --------------- 4,661 9,988 apes bal Germany 9,352; Netherlands 
Gravel and crushed rock 74,214 2,106 -- West Germany 3 Hungary 122. 
except dimension 22, 21.614 — All to West German 
Sand excluding metal- bearing 898,071 ,260 _. Austria 187,220; Hungry 88,070. 
Sulfur, elemental, other than colloidal .. . 1,577 hs Portugal 1,552. 
Talc, steatite ___-------------- 6,720 6,627 _. Poland 6,580; Yugoslavia 40. 


See footnotes at end of table. 
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Table 4.—Czechoslovakia: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980P ; 
e Other (principal) 
NONMETALS —Continued 
iir. de... 25,489 24,130 H 11,790; West Germany 
uad. See um , , — — u , ? 
57: Austria 4,412. 
N 21.514 24,300 All to West Germany 
not metal- bearing : ; net À 
Halogen 205 NA 
MINERAL 7 AND RELATED 
Carbon blacek kk 18 10 — All to Italy. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 3,366 8,728 — Austria 887; East 8 770, 
Yugoslavia 62 621 
Briquets of anthracite and bituminous 
coal-------------.-de---- r196 408 -- All to Greece. 
ignite and lignite briquets 
"e n 1,647 2160 — west Germany 2,106. 
Coke and semico ke? do- 1.892 1.461 a E Corman e Austria 420; 
ungary 1 
Gas, natural million cubic feet_ — 92,341 ?1,607 -- NA. 
Peat includi x juets CCF — All to Greece 
Petroleum an products: 
Crude. th sind 2-gallon barrels. _ 9178 92411 -- NA. 
Refinery products: 
c E M NE -—— m 
erosine and j el... do Sole est 
Distillate fuel oil 3 do- 91, 455 93,999 SS . rat Be Went ee. 
Residual fuel oil do. ... 124 2,458 d Wat . 1,287; * 1.126. 
Lubricants ________— do- 950 975 -- Yugoslavia 48; Austria 
er: 
Liquefied petroleum gas 
do- 936 926 West Germany 744; Italy 102; 
Netherlands 39. 
Mineral jelly and wax 
4 lon barrels_ _ 1480 NA 
Bitumen and other residue 
do. ___ 6,799 15,435 — Austria 15,023. 
Mineral tar and other coal-, petroleum-, 
and gas- derived crude chemicals 34,107 47,874 ame West 18,408; Italy 12,124; 
Switzer: 8,706. 


PPreliminary. "Revised. NA Not available. 

wing tO lack of o cial trade. data published by Crecnoslovakis, (bis table should not be taken da e com 
Bources which include United Nations information. data published by the partner trade countries, And partial offe 
sources w include Uni ations information, er 

*Excludes x rU valued at $9,000 

imports by Uruguay valued at $9, 

Official trade statistics of Czechoslovakia 

*Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 

Official trade statistics of the United States. 


Hi 


— imports by Cyprus valued at $4,000 
Statistical Yearbook of Member States of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 
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Table 5.—Czechoslovakia: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 
af Firmi Other (principal) 
METALS 
Aluminum: 
Bauxite“ thousand tons. .. 436 466 -- Hungary 330; Yugoslavia 135. 
Oxide and h — 29,086 29,520 -- Yugoslavia 20,195; Hungary 9,146. 
Metal incl alloys 
Scrap -.--------- 1 NA E 
Unwrought? thousand tons 88 93 (* U.S.S.R. 63; Hungary 16; Yugoslavia 
Semimanufactures _______ _- 720,009 18,322 ($) Yugoslavia 15,414; Hungary 1,887; 
ustria 363. 
Antimony ore and concentrate 290 NA 
5 elemental .  kilograms _ ds 48 
um metal including alloys, all 
form 251 206 -- Japan 70; Finland 45; Yugoslavia 23. 
Chromium 
Chromite? ____ __ thousand tons. _ 168 182 ie USSR 131; Austria 20; Switzerland 
Oxides and hydroxides 520 2 -- All from Switzerland. 
Oxides and hydroxides |... 18 19 Ba Wa Germany 14; United Kingdom 
Metal including alloys, all forms ...— ae 29 _. All from Finland. 
and concentrate 5587 NA 
2 — 5 MM ($) _. All from Switzerland. 

EHE „ 172 142 -- All from West German 
o 58 63 ex USSR. 39; Poland 12; United 
Semimanufactures |... 12 , 686 23,529 1 Poland 17,5 17,522; Yugoslavia 4,019; 

West Germany 925. 
Iron and steel: 
Ore and concentrate? 
thousand tons. . 12,459 12,819 = USSR 10,290; Brazil 1,032; India 
Metal: 
Pig s. an es 5 MORES 43 228 -—- U.S.S.R. 172; West Germany 56. 
cast powder, shot? 
do— 132 809 -. USSR. 804. 
Fe 0E o eom do- 5 6 -- West Germany 3; Sweden 2. 
Steel, primary forma | do... 152 86 -- NA. 
Semimanufactures:® 
Bars, rods, angles, sha 
E — 91 120 -- NA. 
pin uns 125 186 "or Germany 17; Bulgaria 10; Ital 
--- -- 195 y 
Hoop and stri do 17 23 West German cy e ER Hungery 
oop ee MEM E 
E 2; undetermined 1 15. 
Rails and accessories 
do- ($) 4 -- NA. 
R do- 3 3 -- Italy 2; West Germany 1. 
Tubes, pipes, fittings | 
3 ur 226 16 ( West Germany 7; Poland 2. 
Castings and forgings, rough 
NER: 12 18 -- NA. 
Oxides dii zo cos 8,992 4,007 -- Austria 2,064; France 1,941. 
Metal 125 alloys: A NE 
Unwroughi? -. thousand tons. 40 40 --  USSR.25; Yugoslavia 10. 
8 6 4 — Yugoslavia 3; Italy 1. 
— 
JJC TERES 1 NA 
Unwrought --. value, thousands. . es $54 S All from Norway: 
CCC 9 10 — West Germany 9. 
Ore and concentrate? 
aai ; tons_ _ ei E r^ U.S.S.R. 356; Brazil 95; India 26. 
Metal including alloys, all forms ___ E 49 49 
Mercur 6 = oe 1,363 — Turkey 754; Adice 609. 
9 
and concentrate 431 533 -- Netherlands 369; 
ae 119; est t Germany 
Metal including alloys, all forms 
- 182 8,286 1,926 United Kingdom 6,000. 
Nickel metal including alloys: 
Unwrought?________________ 5,580 7,919 -- USSR. 4,748; Cube 1,963; United 
Semimanufactures 69 51 Bis Er eie 42; Switzerland 8; 
United Kingdom 8. 
Niobium (columbium) metal including 
„ kilograma 126 158 — All from West Germany 


See footnotes at end of table. 
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Table 5.—Czechoslovakia: Apparent imports of mineral commodities! —Continued 
(Metric tons unless etherwise specified) 


Sources, 1980 
Commodity 1979 1980P un 
9 Other (principal) 
METALS —Continued 
Platinum-group metals 5 alloys, 
unwrought and baker, in 
value, t ousands_ - $1,759 $8, $2 West Germany $6,212; United 
Kingdom $2,164. 
Silver metal including alloys, unwrought 
and partly wrought |... do... $3, $26,411 ES Yugoslavia $14,152; Netherlands 
21; West Germany $2,654. 
Tin metal including alloys: 
Unwrou ght) 3.940 4.085 ues rts rp” 1,574; Bolivia 1,067; 
ndon 
m Semimanufactures.. _ . kilograms. - 1,000 503 — All from Yugoslavia. 
tanium: 
Ore and concentrate 219 400 -- West Germany 200; Netherlands 200. 
ides —— enun aus 755 893 NET wat Germany 138; United Kingdom 
= Metal, all forma. 4 1 -— All from West Germany. 
n: 
and concentrate 12 248 _. All from Netherlands. 
Metal including alloys, all forms 
s kil = 2,404 1,233 — All from Japan. 
c: 
Oxide and perox ide 260 824 -- United Kingdom 320. 
Metal including alloys: 
Unwrought? __ thousand tons 67 67 -- USSR. 2 0; Yagodlavia 19; United 
Semimanufactures 7,816 6,040 _.  Yugos via ia 5, 756; Poland 283. 
Zirconium ore and concentrate 301 1,693 -. All from West Germany. 
er, n. e. s.: 
Ores and concentratess .-_- 98,833 200,107 -- Algeria 182,521; Norway 67,509. 
Ash and residue containing non- 
ferrous metals ________.___- 1 NA 
Oxides, hydroxides, peroxides 291 1,805 Ses p United Kin 1286; 0 . 228; 
Metalloids s 6,439 7,184 — France 4,706 WAT 2,418. 
Alkali, alkaline-earth, rare-earth 
metals. — 88 a= 22 — United Kingdom 12; Austria 10. 
Base metals including alloys, all forms 166 20 8 Belgium-Luxembourg 10; Austria 9. 
Nonferrous metals including alloys, 
polle" zu oie ae T2,829 5,136 -- NA. 
NONMETALS 
Abrasives: 
atural: Pumice, emery, corundum, 

C ka aS ee UP DNUS 723 436 "S 17 — 371; Belgium-Luxembourg 45. 
Artificial corun dumm 2,182 1.923 Te Yugoslavia 1,891; West'Germany 20. 
Dust and powder of precious and semi- 

precious stones 
value, thousands $414 $410 _. All from United Kingdom. 
n and polishing wheels and 
nes: 
Quantity ____________-_- 466 452 5 West Germany 233; Austria 152; 
orwa 
Value, only thousands $183 $194 = Hungary Y $190. 
Asbestos, crude? _______________ 41,804 46,197 3200 . Botswana 5,553; 
Barite and witherite 8 PERS 140 8,707 __ All from West Germany. 
Boron materi 
Crude, natural borates ________- 8,590 13,656 -- Turkey 9,500; Netherlands 4,065. 
Oxide and acid ______ ~~ 3,666 2.1 53 — France 2 „088: West Germany 45. 
Cement! thousand tons 11,297 534 _. U. GER R. B84; ; Romania 104; 
Chalk 2 ee a neues 2,069 1,552 PA Tisembourg 786; France 
Cl d clay products ET A 
ays and cla u 
Crude 0 P 
Chamotte earth .---------- 8 453 e All from Poland. 
Kaolin m 4, 4,114 — KH 4,148. 
Other, unspecified |... _-_- 2,618 8,540 ae United Kingdom 2,835; West 
Germany 687. 
Products: 
Refractory - - ------------ FQ 297 14,541 -- Austria 4,002; West Germany 8,749; 
Poland 2,287. 
Nonrefractory - ----------- 1,878 2,167 l) Ber 1,594; West Germany 447; Spain 
Diamond: l 
Gem, not set or st 
Value thousands $90 $817 ~- All from Belgium-Luxe 
Industrial do. ... $3,288 $3,405 -- Be ium Luzemboung $2,564; Inited 
Diatomite and other infusorial earth _ .. ~ 246 804 -- lee 685; Austria 83; France 75. 


See footnotes at end of table. 
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Table 5.—Czechoslovakia: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Feldspar, fluorspar, ete 
Fertilizer rials: 


Manufactured: 
Nitrogenous, Ne content? 


Phosphatic, PsOs content 
o---- 


Potassic, KOs content? do- 

Other including mixed 
Graphite, na natural ______________ 
and plasters*_ thousand tons_ — 


or inclu littings and waste 
Worked It d ad 


Precious and semiprecious stones: 
Natural value, thousands_ .. 
Synthetic ~- —--------- do- 

unroasted 


Stone, = beige S grave. 


Crude and ind pacity worked . 
Worked- --------------- 


Dolomite, chiefly refractory-grade .. 
Gravel and ed rock 


Elemental: 
thousand tons. _ 


Oxides, 5 of bari- 
um, magnesium, e 3 
Halogen 


Carbon black!) ) 


e briquets do 
Coke and semico gd i 


„ helium, rare gases 
Peat including briquets |... 


See footnotes at end of table. 


1979 


75,095 


1980 


1.995 


United 
States 


Sources, 1980 
Other (principal) 


Yugoslavia 1,340; Finland 580. 


All from Bulgaria. 
U.S.S.R. 168; Morocco 95; Tunisia 22. 


All from U.S.S.R. 


Yugoslavia 31; unma 9; 
undetermined 1 
Germany 149. Us. S.R. 129. 
Italy 2,188. 


All from West Germany. 

East Germany 24. 

All from France. 

West Germany 42. 

i-r de 1,290; N 379; France 


France 262. 
Austria 33. 
West Germany 2, 203; Italy 59. 


West mand $178; France $21. 
Switzerland $48. 

All from Italy. 

U.S.S.R. 166, 33; Poland 10,287. 


West Germany 35; undetermined 64. 
East Germany 81; Romania 51; 
Bulgaria 41. 


— 16, 


AE 1 se, Italy 581; 
etherlands 


All from West Geman 
Hungary 1,636; France | 1 ,485; 


Yugoslavia 421. 
All from West Germany. 
Hungary 1,587; West Germany 268. 


Poland 428; West 0 52. 


rm 

U.S.S.R. 50,850; East German 
11,554; West Germany 3 853 

Norway 143; West Germany 119. 


Hungary 7,466; bg: ^ nd 1,524; 
U nited Kingdom 


All from Netherlands. 


West Germany 15. 
Japan 30; Netherlands 10. 


All from West German 
U.S.S.R. 15,891; Austria 5, 889; 
Romania 4 4, 794. 


3 . 


1 
1 


All from Yugoslavia 
All from United Kingdom. 
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Table 5.—Czechoslovakia: Apparent imports of mineral commodities! —Continued 
(Metric tons unless etherwise specified) 


Commodity 1979 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products: 
Crude? 
thousand 42-gallon barrels_ _ 138,430 
Refinery products: 
Gasoline do- 2,312 
Kerosine and jet fuel . do- 60 
Distillate fuel oil®_ _ _ _ _ do- 3,297 
Residual fuel oil . . _ _ _ — do- 472 
Lubricantss ..-- do- 9127 
e 
iquefied petroleum gas 
42-gallon barrels_ _ 183,118 
Mineral jelly and wax 
vin 3 11,813 
Nonlubricating oils - do- 14 
Petroleum coke do 66,473 
Bitumen and other residues 
do. ..- 30 
Bituminous mixtures 
do- 927 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals _ 1,653 


PPrelimi TRevised. NA Not available. 


Sources, 1980 
1980 : 
1 Other (principal) 
141,690 -. USSR. 138,202. 
SE est Germany 54; via 10. 
1,440 _. NA. d 
462 ee Hungary 457; Belgium-Luxembourg 
8139 -- Mainly from Austria. 
56,863 TE Austria 40.255; West Germany 
Hol ag West Germany 6,461; Hungary 2,739. 
20,383 _. All from West Germany. 
NA 
885 -— Austria 782. 
8,664 West Germany 2,726; Netherlands 
675; France 215. 


inary. 
lOwing to the lack of official trade data published by Czechoslovakia, this table should not be taken as a complete 


presentation of this country's mineral trade. Unless otherwise specified, 
sources, which include United Nations information, data published by the partner 


trade sources of Czechoslovakia. 
Official trade statistics of Czechoslovakia. 
Official trade statistics of United States. 
*Less than 1/2 unit. 
5Metallgesellschaft Aktei 


data have been compiled from various 
trade countries, and partial official 


lischaft (Metallstatistik), Frankfurt am Main, West Germany. 


ingese 
Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 


TU.S. reported exports valued at $4,000. 


Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S. S. R. 


?Excludes exports from Canada valued at $17,000. 
1*Excludes exports from Pakistan valued at $200,000. 


COMMODITY REVIEW 


METALS 


Aluminum.—The output of aluminum in 
1981 was at the level of 1980. Domestic raw 
material shortages caused greater depend- 
ence on imports of bauxite and alumina. 
Aluminum was imported from the U.S.S.R., 
Hungary, and Yugoslavia. 

Antimony.—In 1981, antimony ores were 
mined at Dubrava (Central Slovak Region) 
and at Pezinok near Bratislava (West 
Slovak Region). Deposits containing about 
500,000 tons of antimony ore, with some 
gold and silver, were discovered in the Zlata 
Idka-Poproe-Betliar area in the Rosnava 
district. Exports of antimony were expected 
by 1990. 


Copper.—Czechoslovakia's copper ores 
were mined at various locations. Deposits of 
copper ore were located in conjunction with 
iron ores at Rudnany (Slovakia) and near 
Roznova (Slovakia), copper-lead-zinc ores at 
Banska Stiavnica (Slovakia) and copper 
ores at Zlate Hory (Moravia). In 1981, out- 
put of copper ore was mainly from the Zlate 
Hory stratiform deposits and from Banska 
Stiavnica. In Zlate Hory, reserves of ore 
were estimated at 3.5 million tons with 
metal content more than 1%. In 1981, a new 
plant was under construction at Zlate Hory 
to process complex sulfide ores containing 
gold. In 1980, the Banksa Bystrica refinery 
in Slovakia produced 6.3 kilograms of gold, 
621 kilograms of silver, and 355 tons of 
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copper. It was planned to produce 100,000 
tons of copper ore in 1985 and extract 425 
tons of copper. 

In 1981, further prospecting and experi- 
mental mining in old copper mines at 
Spiska Nova Ves in Slovakia proved up 
medium-sized economic reserves, especially 
taking into account the uranium content of 
the ore. Plans for 1981-85 were to continue 
evaluation of ore in the main veins. 

Imports of copper metal from Poland, the 
U.S.S.R., and the United Kingdom supplied 
the main requirements of Czechoslovak in- 
dustry. Under a long-term trade agreement, 
Czechoslovakia was participating in the de- 
velopment of Polish copper mines. 

Gallium.—Production of gallium was ex- 
pected to increase from 1,650 kilograms per 
year to nearly 3,000 kilograms per year 
with the installation of new equipment at 
the Ziar nad Hronom aluminum plant in 
Central Slovakia. Gallium was a byproduct 
of treating bauxite. 

Gold.—Extraction of gold-bearing ore 
continued in the Kremnice area (Slovakia). 
The 30,000-ton-per-year ore-dressing plant 
at Kremnice was being expanded to a capac- 
ity of 300,000 tons. At Sturec (Slovakia), 40 
kilograms of gold was produced in a few 
months after modernization of the ore- 
processing equipment. 

The Government created a commission 
under the Ministry of Metallurgy and 
Heavy Machine Building to mine gold. 

In 1981, exploration for gold was concen- 
trated in old gold mining areas in the 
Jeseniky Mountains in Northern Moravia, 
in the Slovak Ore Mountains in Central 
Slovakia, and in Central Bohemia. 

Two grams of gold per ton of ore was 
considered the minimum economic grade in 
evaluating the deposits. 

The Mineral Raw Materials Institute at 
Kutna Hora (Bohemia) developed equip- 
ment for dealing with so-called scatterod 
deposits, mostly clays, sands, and gravels 
that contain metals such as gold, tin, and 
tungsten. This equipment was used in the 
Plzen region and in the Jeseniky Mountains 
for gold prospecting and mining. 

Further prospecting was planned for the 
vicinity of the Psi Mountains (Central Bohe- 
mia) where ore with an average of 2.5 
grams of gold per ton was located by drill- 
ing. The gold occurred in association with 
scheelite, molybdenite, and tellurides. Gold 
had been mined in Czechoslovakia in 1968 
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at Jilova near Prague, but has been contin- 
uously recoverod only from refinery sludges 
since then. In 1981, the Telsa electrolytic 
plant in liglova thus recovered about 28 
kil 


ograms. 

Iron and Steel.—Some iron ore is mined 
at Rudnany, Nina Slava, and other deposits 
in Slovakia, but the main steel production 
was based on imported ore from Krivoy Rog, 
in the Soviet Union, where Czechoslovakia 
continued to invest in iron mining. Iron ore 
was also imported from Sweden and Brazil. 
Domestic coking coal production met a 
large part of the country's needs, but the 
difficulty of expanding hard coal mining 
was expected to bring about problems in the 
long term. In 1981, steel production remain- 
ed approximately at the 1980 level. 

The rate of growth of steel production in 
Czechoslovakia was to be cut back severely 
over the next 10 to 15 years. The main 
reason for the intended slowdown was re- 
ported to be expected fuel shortages. In the 
1981-85 period, steel production was sched- 
uled to rise by 2.3% per year and in 1986-90 
by 1.396. 

In 1981, Czechoslovakia was a net export- 
er of steel. There was a 2% reduction in 
exports of steel products, while imports 
remained essentially at the 1980 level. 
There were some changes during 1981 in 
the range of Czechoslovak iron and steel 
products trade. Exports of semifinished 
products, strip, and wire rods declined, but 
those of steel pipe, heavy and light sections, 
and heavy and medium plate rose. The 
overwhelming majority of the steel pipe 
produced was, as in the past, for use in the 
Soviet oil and gas industry. 

The share of oxygen converter steel out- 
put in the Czechoslovak total increased 
from 23.4% in 1979 to 27.0% in 1981, and 
the share of continuously cast steel increas- 
ed from 0.95% to 1.49%. 

In September, a 1-million-ton-per-year, 
computer-controlled coke-oven battery was 
put into operation at the Klement Gottwald 
steel plant. Construction took 5 years and 
cost Kcs850 million. 

A new 1-million-ton-per-year bar mill at 
the Klement Gottwald plant was also to 
come into operation in 1984. A new 25-ton 
electric arc furnace, imported from the 
Soviet Union, was put into operation at the 
Skoda Plzen Enterprise. It was to increase 
production of steel particularly for the con- 
Struction of nuclear power equipment. 


THE MINERAL INDUSTRY OF CZECHOSLOVAKIA 


The East Slovak iron plant at Kosice 
brought onstream a 66,000-ton-per-year con- 
tinuous caster and a new coking plant. The 
caster cost almost Kcs800 million. 

At the Trinec iron and steel plant, a new 
2.8-million-ton-per-year steel shop with two 
200-ton converters was under construction 
with a 1983 startup date. The country 
announced plans for a greater emphasis on 
expanding tube and pipe production. A new 
seamless-tube-making plant was planned 
for the Chomutov works. 

In 1981, new discussions took place of the 
prospects for the development of ferroalloy 
production at plants in Istebne and Siroka. 

Lead and Zinc.—Lead-zinc ore continued 
to be mined at Pribram and Kutna Hora 
(Central Bohemia), Horni Benesov (Mora- 
via), and Banska Stiavnica (Central Slovak- 
ia). About 75% of the total lead-zinc ore 
came from Czech deposits, and about 25% 
from Slovak deposits. Production of lead 
and zinc was far below demand, and these 
metals continued to be imported, mainly 
from the U.S.S.R. and Yugoslavia. Intensive 
prospecting for lead-zinc might lead to in- 
creased production of this ore in the future. 


NONMETALS 


Graphite.—Czechoslovakia is one of the 
world's largest graphite producers. The ma- 
jor deposits occur in the vicinity of Cesky 
Budejavice and Cesky-Krumov in Southern 
Bohemia, and minor deposits occur in 
Northern Moravia. Graphite occurs in the 
form of strongly folded layers in gneisses, 
quartzites, or carbonates, with a carbon 
content between 15% and 50%. Recently 
new deposits of graphite were discovered 
northwest of Cesky Krumov. The raw 
graphite from the deposits in Southern 
Bohemia is enriched by multistage flotation 
at the Netolice dressing plant, located also 
in Southern Bohemia. The concentrates ob- 
tained at the plant contain 80% to 90% 
carbon in the form of graphite. All South- 
ern Bohemia graphite concentrates are 
chemically refined at Tin nad VItava, re- 
sulting in a final product containing up to 
99.9% carbon. The plant also produces 
graphite lubricants and various special col- 
loidal suspensions of graphite. 
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Fertilizer Materials.—Czechoslovak 
plants continued to concentrate on the pro- 
duction of liquid fertilizers. Capacity in 
excess of 165,000 tons per year of liquid 
fertilizers will be brought onstream by 1985. 
The country would need to import 1.5 mil- 
lion tons of ammonia in 1985 and 1.7 million 
tons in 1990 in order to satisfy domestic 
demand for nitrogenous fertilizers. Czecho- 
slovakia decided not to attempt to attain 
self-sufficiency in manufactured fertilizers 
because of the high cost of imported raw 
materials. Increased demand for phosphate 
fertilizers will be met by importing from 
developing countries. In 1981, the U.S.S.R. 
supplied 800,000 tons of assorted fertilizers 
to Czechoslovakia, together with 430,000 
tons of apatite for fertilizer production. 

Preliminary tests proved the suitability of 
Syrian phosphate rock for superphosphate 
production, and the first 25,000 tons will be 
imported in 1982. In 1981, a major contract 
was signed between the Soviet Union’s 
Techmashimport and  Chemoproject of 
Czechoslovakia for the supply by the latter 
of four new urea plants with capacity of 
1,000 tons per day to the U.S.S.R. 

Magnesite.—Czechoslovakia was the 
world's fifth largest producer of magnesite. 
Approximately 3.9 million tons of magne- 
site ore was produced from six deposits in 
Slovakia in 1981. Total exports of magnesite 
in 1981 were estimated at 385, 000 tons. 
Magnesite was exported mainly to the 
Council for Mutual Economic Assistance 
(CMEA) countries* and to the Federal Re- 
public of Germany. 


MINERAL FUELS 


Total energy production from fossil fuels 
and from hydroelectric and nuclear power 
generation was estimated at 85.2 million 
tons of standard coal equivalent (SCE) in 
1981, about 2 million tons below that of 
1980, with coal, including lignite, supplying 
about 98%. 

Total consumption of primary energy was 
123 million tons of SCE with coal providing 
679%, oil 22.4%, gas 9.4%, and hydroelectric 
power and nuclear power 0.5% each. Im- 
ported electrical energy was about 0.2% of 
total consumption. 
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Table 6.—Czechoslovakia: Total primary energy balance 
(Million tons of standard coal equivalent)! 


Coal (bitu- 


: Crude 
Total minous, s Hydro- Turnover of 
primary brown, lig- Bein n electric pisce electric 
energy mon products power energy 
1981 
Production 85.2 83.4 0.1 0.5 0.6 0.6 * 
mports _______ 46.2 5.3 29.5 11.0 ti i 0.4 
Exports _______ 8.4 6.2 2.0 SUN Es ow 2 
Apparent consump- : 
P 123.0 82.5 27.6 11.5 6 6 2 
1980: 
Production 87.1 85.1 1 7 6 6 S 
mportss 46.7 5.4 29.8 11.1 M TS 4 
Aporte POCO POR 8.6 6.3 2.1 SN er -— 2 
pparent consump- 
tion 125.2 84.2 27.8 11.8 6 6 2 
lOne ton of standard coal equivalent (SCE) 7 million kilocalories. Conversion factors used are as follows: Hard coal, 


1.0; brown coal and lignite, 0.6; crude oil, 1.47; natural gas (per 1,000 cubic meters), 1.33; and hydroelectric and nuclear 


power (per 1,000 kilowatt-hours), 0.125. 


Sources: Statistical Yearbook of Czechoslovakia, Prague, 1981; Statisticke Prehledy (Statistic Summary), Prague, No. 4, 


1982, p. 106. 


Coal.—Coal mines in Czechoslovakia 
were managed by the Ministry of Power 
and Fuel. Bituminous coal mining was 
centered on the Ostrava-Karvina Basin 
(Northern Moravia) and brown coal mining 
on the Northern Bohemian and the Socolov 
Basins. A steady deterioration in mining 
conditions had led to a fall in the average 
daily extraction in underground bituminous 
mines. The plan for bituminous coal produc- 
tion was not fulfilled, and the plan for total 
brown coal and lignite production was 
fulfilled only through exceptionally long 
overtime. Bituminous coal production de- 
clined slightly compared with that of 1980. 
In 1981, difficulties were encountered in the 
stripping of overburden in opencast brown 
coal mines owing to outmoded and wornout 
equipment. 

Annual bituminous coal production was 
expected to remain at about 28 million tons 
during the 1982-85 period. In 1981, 2.6 
million tons of bituminous coal was export- 
ed. Austria and the German Democratic 
Republic were the largest importers of bitu- 
minous coal from Czechoslovakia with a 
total of 0.6 million tons each. In 1981, 
bituminous coal imports amounted to about 
4.4 million tons, of which about 3.2 million 
tons was imported from the U.S.S.R. and 
about 1.2 million tons from Poland. 

In 1981, about 87% of bituminous coal 
came from the Ostrava-Karvina Basin, 896 
from Kladno, 2% from Plzen, and 3% from 
Trutow and Rosice. Most of the output of 
the Ostrava-Karvina Coalfield was suitable 
for coking. In 1981, some 16 mines were 
operating in this basin. The average depth 
in Ostrava-Karvina was about 600 meters 
with seam thickness from 0.5 to 4.0 meters; 


however, a considerable part of the reserves 
at the Ostrava-Karvina Coalfields was 
found in seams 0.5 to 0.7 meter thick. In 
1981, opening of new mines was more costly. 
The cost of obtaining 1 ton of hard coal was 
60% higher in the 1976-80 period than in 
the preceding 5 years. 

In 1981, the Darkov Mine with a projected 
annual capacity of 5 million tons was under 
development in the Ostrava-Karvina coal 
basin; in 1990, this mine was to replace the 
production from the May 9 and May 1 
Mines located in the same district. Prepara- 
tory work for the development of new mines 
in the Probor and Frenstat mining areas, 
also located in Northern Moravia Region, 
continued in 1981. Czechoslovakia's bitumi- 
nous coal deposits were estimated to be 
sufficient for the next 50 to 60 years. Survey 
drilling to a depth of 6,000 meters at Ja- 
blunka in the Beskydy Mountains of North- 
ern Moravia discovered a deposit of coal 
which was a continuation of the Ostrava 
Coalfield. Prospecting was continuing. Geol- 
ogists also discovered new bituminous coal 
deposits near Plzen, close to the village of 
Choticov. Construction of the main mine 
shaft was expected to be during the seventh 
5-year plan period (1981-85), and coal pro- 
duction was expected to start in 1990. An- 
other prospective area was the Slany Basin 
of Central Bohemia, where large reserves of 
coal were found. A new mine was under 
development in that area to produce 2.5 
million tons of bituminous coal in 1985. 

Brown coal and lignite production was 
planned to reach 97 million tons in 1982 and 
107 million tons in 1990. 

In 1981, about 69% of brown coal output 
came from the Northern Bohemian Basin 
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and about 22% from the Socolov Basin; the 
remainder was from the Handlova and 
Modry Kamen Basins. The calorific value of 
brown coal in the Northern Bohemian Ba- 
sin was reported at 3,000 to 4,500 kilocalo- 
ries per kilogram. 

In 1981, development was continued on 
the large 7-million-ton-annual-capacity an- 
nual capacity Vrsany opencast lignite mine 
near Most. The Vrsany Mine was scheduled 
to come into operation in 1982 and was to 
supply coal to the Pocedrany electric 
powerplant. Operation of the new lignite 
mine at Dubnany in the Hodonin district, 
with an annual capacity of 600,000 tons of 
lignite, started in the first half of 1981. 

In September 1981, 65 coal miners were 
killed in the Pluto Mine, near Zaluzi, in the 
country's worst mining accident in 20 years. 

The Institute for Research and Utiliza- 
tion of Fuels studied the underground gasi- 
fication of brown coal that could not be 
conventionally extracted. The result of re- 
search work and pilot plant experiments 
indicated the possibility of economic lignite 
gasification under favorable conditions. 

Natural Gas.—The production of natural 
gas from domestic deposits was relatively 
insignificant. In 1981, natural gas imports 
from the U.S.S.R., about 300 billion cubic 
feet, was the most important source of gas. 
The natural gas deliveries were in payment 
of Czechoslovakia's participation in the 
building of the gas pipeline and for the 
transit of the gas for Western Europe across 
Czechoslovak territory. 

At the end of 1980, construction of the 
third branch of a gas pipeline system to 
Czechoslovakia, Austria, Italy, Yugoslavia, 
the Federal Republic of Germany, France, 
and the German Democratic Republic was 
completed. This branch runs from the fron- 
tier of the Soviet Union through Czecho- 
slovakia, reaching the Federal Republic of 
Germany at Rozvadov, and measures 909 
kilometers. Up to 330 billion cubic feet 
of the gas will be delivered to Czecho- 
slovakia annually in payment for the use of 
its territory. When the compressor stations 
are completed and enlarged in 1984, the 
system is to carry 1,870 billion cubic feet per 
year. In the 1981-85 period, it will carry a 
total of 8,100 billion cubic feet, almost twice 
as much as in 1976-80. 

In the early 1970's, domestic and import- 
ed natural gas made up 3% to 4% of all 
Czechoslovak primary energy resources, but 
the supplies carried by the new gas pipeline 
made it possible to increase the use of 
natural gas to about 9% of energy consump- 
tion in 1981. 
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Petroleum.—Production of crude oil in 
Czechoslovakia was insignificant, and the 
country had poor prospects for maintaining 
crude oil output by increased drilling. How- 
ever, intensive geological exploration was to 
continue, with emphasis on finding deeper 
sources of oil. The Bratislava Petroleum 
and Gas Industry, a Government corpora- 
tion, was solely responsible for geological 
research for petroleum areas. In 1981, do- 
mestic crude oil production was mainly 
between Hodonin and Gbely, both on the 
Moravia River. New crude oil deposits were 
discovered near Zdanice, Korycany, and 
Urice in the Zdanicky Les, about 4,000 
meters below the surface. 

The price of oil imported from the the 
Organization of Petroleum Exporting Coun- 
tries (OPEC) in 1981 reached a level unprof- 
itable for the Czechoslovak economy, and 
this source of primary energy, which had 
been counted in preliminary plans for the 
1981-85 period, will not be considered either 
for that period or beyond. 

The total capacity of Czechoslovakia's 
seven refineries, at Bratislava, Kolin, Kro- 
lupi, Pardubice, Strazke, Zaluzi, and Zyolen, 
was approximately 20 million tons. In addi- 
tion, a crude oil distillation plant, the cen- 
ter of a new refinery division of the chemi- 
cal combine at Litvinov in Northern Bohe- 
mia, was put into trial operation on July 13, 
1981. The new refinery was to produce 
materials for the newly built petrochemical 
combine. Air Products Co. of the United 
States also commissioned a new benzene 
unit for Chemopetrol at Zaluzi in Czecho- 
slovakia, with a capacity of 300,000 tons per 
year of high-quality benzene. 

Uranium.—In 1981, the main mining ar- 
eas included Hamar-na-Jezere in Northern 
Bohemia and the Pribram area in Central 
Bohemia. The deposits of uranium ore at 
Hamar-na-Jezere were considered relative- 
ly large and were expected to last through 
several decades of exploitation. A new ura- 
nium ore chemical processing plant was 
recently opened at Strazpod Raleskem, in 
the Ceska Lipa district in Northern Bohe- 
mia. This plant will produce uranium oxide 
to be exported to the U.S.S.R. The Soviet 
Union controlled the exploration and pro- 
duction of uranium in Czechoslovakia. 


Foreign mineral specialist, Division of Foreign Data. 

Rude Pravo (Prague). Feb. 3, 1982, pp. 1-3. 

Official exchange rate for Czechoslovakia korunas (Kes) 
to U. S. dollars was Kcs7.21. = US$1.00 in 1981. 

‘Includes the following countries: Bulgaria, Cuba, 
Czechoslovakia, the German Democratic Republic, Hun- 
gary, Mongolia, Poland, Romania, the U.S.S.R., and Viet- 
nam. 
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The Mineral Industry of 
Denmark and Greenland 


By Joseph B. Huvos! 


DENMARK 


In 1981, Denmark had few known miner- 
al resources of its own and continued to 
import most fuels and minerals. Production 
included some oil and gas in the North Sea 
and some industrial minerals. 

In 1981, the recession in Denmark was 
deeper than in most of Europe and produc- 
tion fell for the second consecutive year. It 
was aggravated by restraints on domestic 
demand introduced to slow down a growing 
payments deficit. 


Sector 
Iron, steel, metals 
N ic mineralldbd 
E sa te dar te pe ein 
Fertilisers..__________________________ 
%% ³˙¹⁰. ³ 


In 1981, the gross national product (GNP) 
was again down by 1% in real terms and 
amounted to about $65 billion at current 
prices. The consumer price index was up 
11.7%, and unemployment averaged 8.8% 
during the year. 

The contribution of the principal sectors 
of the mineral industry to the GNP, in 
million dollars and average employment, 
are shown in the following tabulation: 


Source: Danmarks Statistik (Copenhagen). Industrial Statistics 1980. April 1982, pp. 18, 22-23. 


Important events in the mineral industry 
of Denmark in 1981 included continued 
construction of the Tyra offshore gasfield 
and construction of a related gas landing 
and distribution system. The Government 
readied new legislation on taxation of hy- 
drocarbons and obtained a bill to salvage 


Contribution to GNP 
(millions) dés di dowd 
1979 1980 as aaa 
$458 $479 7,496 
74 73 1,260 
1,111 1,091 21,887 
1,257 1,658 621 
142 180 1,367 
73.037 3,476 $2,631 
the Danish Steel Co. 
PRODUCTION 


Denmark’s production of selected miner- 
als and mineral products for the last 5 
years, including 1981, are shown in table 1. 
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Table 1.—Denmark: Production of mineral commodities! 


Commodity 1977 1978 1979 1980 1981 
Cement, hydraulic thousand tons_ _ 2,309 2,627 2,412 1,917 1,602 
Chalk? ea ee te ie 124,183 110,989 128,654 *120,000 112,028 
Clays: Kaolin, crude and washetdtcc *23,000 *23,000 €20,000 €20,000 20,390 
Coke, gashouse - -———-—--------------- 910,000 NA NA 5,700 *60,000 
iatomaceous materials:* 
i^ NOME ER PE 25,000 25,000 25,000 25,000 25,000 
Mole. eue eL en 7160, 000 7160, 000 7125, 000 125,000 125,000 
Iron and steel: 
Iron ore (less than 42% Fe), gross weight 
usand tons. - 5 5 d: 8 eg 
Crude steel Hak. 686 863 804 134 612 
Semimanufactures |... do- 4560 4646 4683 4655 552 
Lead metal including alloys, secondary ......- 24,200 26,200 29,800 24,500 26,500 
Lime, agricultural and quicklime? 
thousand tons 178 162 177 170 195 
Nitrogen: N content of ammonia ~- —-------—- 32,900 82,900 82,900 81,200 81,200 
Peat, agricultural?_________ thousand tons 40 47 45 31 33 
Petroleum 
Crude thousand 42-gallon barrels. .. 8,285 3,305 8,818 2,212 5,815 
Refinery products: 
Gasoline do— 11,943 12,045 12,410 9,367 NA 
Jet fuel do... 72 «| 28 80 NA 
Kerosine______________-— do— 775 698 202 NA 
Distillate fuel oll do... - 25,588 24,648 21,140 20,821 NA 
Residual fuel oli do- 14.992 16,497 18,980 14,099 NA 
Lubrican tg do— a= 22 E - NA 
i do— 3,889 3,889 4,380 ae NA 
Refinery fuel and losses do... 4,465 4,465 4,400 NA 
Total eL cr do... 61,674 62,224 68,640 51,086 NA 
Salt) a K thousand tons $14 825 380 380 398 
Sodium compounds: Sodium carbonate! 1572 72,088 2,154 134 149 
Stone, sand and gravel:? 
Dimension stone? -thousand cubic meters 89 48 NA NA 60 
Crushed and broken stone:* 
Limestone: 
Agricultural do- 1,687 1,782 2,119 2100 1.611 
Other --------------- do- 284 226 218 200 195 
OU a pte NA do... 10 11 NA NA NA 
Industria! do— 1.161 1.694 NA NA 1.875 
e PET do- 626 421 881 NA 1,250 
Sulfur, byprodue᷑t „4 „„ 11,000 14,000 8,000 8,000 6,000 
*Estimated. Preliminary. Revised. NA Not available. 
Table includes data available through Oct. 7, 1982. 
ta represent sales. 
*Includes shipyard's production of steel castings. 
“Excludes steel forgings. 
Granite and gneiss een an unreported quantity of other dimension stone with a sales value of $302,938 in 
1977 (not available for 197 


Partial figures; exclude an unreported quantity of quartz and quartzite with a sales value of $356,143 in 1977 (not 
available for 1978-81). 


TRADE lion tons of coal, some machinery, and other 
industrial products; they were valued at 
The balance of trade was again negative about $1.8 billion. Total mineral trade in 
in 1981, by over $1 billion. Main imports of 1979 and 1980 is shown in tables 2-3. 
U.S.-origin products were more than 4 mil- 
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Table 2.—Denmark: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980? : NR 
ones Other (principal) 
METALS 
Aluminum: 
Bauxite... __________ 51,989 46,483 _. West Germany 25,444; United King- 
dom 10,054; Sweden 4,121. 
Oxides and hydroxideees 210 184 80 Te Germany 17; India 15; Norway 
Metal including alloys: 
eg e ——ꝗiw E NE EET 11,560 11,855 8 E yr d 10,832; Netherlands 
Unwrou ght. 9,968 6,984 _. Be ium Luxembourg 2,685; W 
rmany 1,284; Sweden 1,27 "wi 
Semimanufactures 15,448 17,938 92 Sweden 5, 129; Netherlands 3, 428; 
West Germany 2,406 
Antimony metal including alloys, all 
forms ------------------—- 8 NA 
Chromium: 
Ore and concentrate 30 e: 
Oxides and hydroxides . ... E 4 _. Sweden. 
Cobalt: 
Oxides and hydroxides 
value, thousands rae 81 _. All to Sweden. 
Metal including alloys, all forms 
8 kil 8 8 NA 
pper: 
Matte edic e S LE LL es ZEE 25 _. All to France. 
Metal 5 alloys: 
J ͤ C 12,735 15,118 -— West Germany 14,318; Sweden 189; 
Netherlands 152. 
SM J ee a 1,235 1,110 Sweden 733; Norway 212; West 
e many 158. 
Semimanufactures 10,943 8,629 1 nited Kingdom 1,909; Italy 1,701; 
den 1,542. 
Iron and steel: 
and concentrate 6,751 8,638 218 West Germany 4,516; Netherlands 
1,993; United Kingdom 1,760. 
3 roastedʒhw LS -- 23 iu 
SD nicus A Ee 91,176 100,298 es T Germany 76,996; Sweden 6,721; 
orway 5, 
Pig iron, cast iron, powder, shot 444 223 — Wet Germany 123; S Sweden 95. 
Ferroalloys. - - ----------- 95 6 a 3 public 2; France 1: 
Steel, primary form 26,147 4,804 -- Sweden 2,735; West rid 1,354; 
United Kingdom 680 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 188,278 123,793 5 West Germany 56,852; Sweden 
21,907; United m 19,984. 
Universals, plates, sheets 426,991 417,527 6,241 West Germany 135, Sweden 
11,436; United Kingdom 68,759. 
Hoop and strip - --- ----- 21,371 26,672 -. Sweden 23, 531; United Kingdom 
1,755; Switzerland 411. 
Rails and accessories 3,615 1,147 ane West Germany 1, 1,083; Greenland 40; 
Sri Lanka 27. 
Wile oo ee ee 5,561 6,201 -—- Sweden 2,335; Finland 1,119; West 
Germany 764. 
Tubes, pipes, fitting 52,864 63,858 8 Sweden 35 559; West Germany 7,267; 
Netherlands 4 402. 
Castings and forgings, rough 18,435 24,525 -- Sweden 9,742; West Germany 9,067; 
Norway 2,941. 
Ore and concentrate 515 Sa 
le E E A AEE 55 Em United Kingdom 12; Hong Kong 7; 
Singapore 2. 
Metal M alloys: 
E ĩ EN Le 1,322 1,702 -— West N 1,642; Italy 24: East 
Unwrought_ 15,045 14,7386 — 1,043 Norway 3: ; Austria 3,623; 
nwrou ght i ; k orwa : : 
Thailand 1 033. 
Semimanufactures 271 139 (3 West Germany 58; Finland 57; 
Norway 11. 
esium metal including alloys 
Doodle adve EA 147 205 31 West Germany 171; Sweden 3. 
Unwrought .....- .--------- 1 DN 
i ufactures - 19 7 T Sweden 5; Norway 1. 
Manganese oxides 270 399 -- Sweden 301; West Germany 80; 
Finland 15. 
Mercur 76-pound flaska _ 78 116 ed 


See footnotes at end of table. 
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Table 2.—Denmark: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1980 
Commodity 1979 1980! : . 
ee Other (principal) 
METALS —Continued 
Molybdenum metal including alloys, all 
muc dl sedi 1 4 — All to West Germany. 
Nickel metal including alloys: 
nrc eto tat - 231 95 "T n Germany 89; United Kingdom 
Semimanufactures.... 4 15 .. United Kingdom 10; Israel 8. 
tanum „ metals 3 alloys, 
1 iss $778 $1,540 -— Sweden $1,410; West Germany $46; 
Switzerland $42. 
Waste and sweepings®__ _ _ _ do $5,633 $19,185 — West Germany $11,267; 5 
$2,947; United Kingdom $2,186 
2 : $6,409 $23,050 France $5,983; United Kingdom 
and partly wrou ht ee ; ; Se ni 
$4,745; $3,123. 
Ore and concentrate M 24 — All to West Germany. 
Metal including alloys 
65. ĩ ee 545 244 -- United 242. 
Unwroughhglt “ 768 484 17 * 165; Norway 135; Italy 
Talan oaa 48 146 United Kingdom 417; West Germany 
tanium oxide ae est 
Tun metal including alloys, all Dip add 
in 
„ iind Mec 7 6 -— West Germany 4; Sweden 1. 
Ore and concentrate... ------- — 901 — All to West Germany. 
jjj%%%%FꝙC˙ͤͥͤ 8 16 7 — Malta 2; Iceland 1; Sweden 1. 
Metal including alloys: 
777 See ees 8,317 8,387 Went Germany 2,364; East Germany 
Unwrought_ 288 926 Singnpore 806 = any 
nwrouan——— — — > 7 
ium- Luxembourg 174. 
Semimanufactures 170 289 -- West 1 175; Norway 34; 
Other: 
Ores and concentrate 81 442 -- Norway dra Sweden 47; West 
Ash and residues 8,685 5,607 -- West Germany 2,158; Norway 1,786; 
Oxides and hydroxides _________ 61 62 -- Norway 20; United Kingdom 16; 
Finland 12. 
Metalloids |... . ------------ tot 2 1 Celombia 1. 
Base metals including alloys, all forms 195 82 1  WestGermany 57; Sweden 21. 
NONMETALS 
ves: 
Bi» Corundum, emery, pumice, 
ED peepee . iret an 15 10 -— Saudi Arabia 1; Sweden 1. 
Finding and polishing w: 
as EN tocca c 847 1,810 @) Ethiopia 685; Iran 169; Yemen Arab 
Republic 120. 
VV 80 48 -— Switzerland 18; Finland 10; Iceland 7. 
Barite and witherite - - - --------- 43 15 — Iceland 9; Ecuador 6. 
ma 
Crude, natural borates |... Ja 5 -— All to Iceland. 
i V 85 42 Sueden 37; Norwa 
donc eye ee Ro E MEI: 280,464 279,055 22,046 8 89, 445; bed 86,820; 
;ö·;*—onuag 8 14.729 15,300 CON ors 8.213; Norway 4,511; Finland 
and ucts: " 
. J n iu 2,928 1,845 6 Sweden 766; Norway 299; Belgium- 
Luxembourg 261. 
Products: 
Nonrefractory f/ 19,172 88,591 800 West German eo gy ,126; Sweden 9,098; 
Refractory including nonclay à 
brick 86,951 85,500 198 West 5,299; N 8,470; 
— NOrWAY 
Cryolite and chiolite, natural 21,581 22,678 NA NA. 
Gem not set or "e 
ue, thousands_ $174 $69 Me urg $36; Switzer- 
land $15; West Germany $9. 
Industria da- UM $9 PN Norway $6; ium-Luxembourg $3. 
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Table 2.—Denmark: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980! i 
y Gaited Other (principal) 
NONMETALS —Continued 
Diatomite and other infusorial earth .. .. . 58,110 56,210 mL Wost Cerimany 211%; Netherlands 
F fl lated materials 2 Semi 1 14g. 
e ; re ma un zs e : 
Fertiliser materials: 
9 JJ ENDE 124 = 
Other including mixed 387 8 5 dan net Germany 0T; 
Manufactured: 
Nitrogenous ____..______ _ 400 641 -- West ed 588; Greenland 20; 
INNER EPOR NES 81,918 105,117 -— rin 88,718, Brasil 15,090; 
Phosphatic 8 r3 
Potassic. - - - - ----------- 30 7 -- N 6. 
Other including mixed 46,884 136,678 -— China 47,001; United Ki 
; Pakistan 15,752. 
Ammoniak 521 464 d $60; vr Arabia 36; 
Graphite, nature 48 1 (2) Sweden 3; United Kingdom 8. 
Gypsum and plasterese 123 168 "e West Germany 48; 
Lii ie si toe 15,602 8,426 _. N 4,414; West 8,217; 
Magnesite 41 78 . 30; cae 
Lo LEE m Netherlands 13 
Crude includi littings and waste 65 29 — West 12; Switzerland 5; 
8 Yugoslavia. 
Worked including agglomerated 
_ splittings ---------------- (3) 1 -- Mainly to Belgium-Luxembourg. 
— de! uim 108 125 West Germany 40; Finland 22; 
pep ee E Iceland 20. ` 
Precious and € stones: 
atural . z EP $89 -- West $49; Norway $19; 
Synthetic do... $5 de 1 EY $2; Iceland $1; 
Salt and brin- 88,211 45,904 155 Sweden f eis. Finland 11,910; 
Norway 1 0,004. 
Sodium and potassium compounds: 
ustic potash ..-.---------- 4 ae SOCWRY 5; Iceland 2. 
Caustic oda 242 2,417 23 Sweden 2,875; Iceland 22; Saudi 
w EE 201 171 Sweden 68; Peru 28; Iceland 27. 
Stone, sand and gravel: 
on : 
Crude and partly worked 45,584 67,959 M ba Germany 67,843; Netherlands 
Worked ._-------------- 8,806 7,641 () West Germany 7,118; Norway 148; 
Dolomite, refractory- grade 97 262 ER West Germany 240; Iceland 10. 
Gravel and rock 
thousand tons 1,872 1,184 -— West Germany 1,157; Sweden 20. 
Limestone excluding dimension 70,246 713,925 -- Sweden ; West est Germany 
21,077; Norway 9,508. 
Quartz and quartaite . 689 226 -- Greenland 92; Sweden 45; Montserrat 
Sand excluding metal bearing 085 162,780 — Sweden 117,885; West 
Msc 8 = Te 24,292; — 11.610. 
Elemental, all form 25 51 -— Iceland 50. 
3 50,462 16,245 -- Finland 15,188; Sweden 512; Norway 
Talc, steatite, soapstone, pyrophyllite __ 506 68 — Ecuador 15; Iceland 14; Oman 10. 
Crude «4 1.822 1,236 (3) Md era Germany 796; Switzerland 207; 
Slag and dross, not metal-bearing .. .. 19,526 81,881 zz gie ete 5 8; Wost Germany 4,844; 
Oxides and hydroxides of barium, 
AD strontium m 47 : m rima 1; Norway 1 
CR E de de 
and cements, non- l 
E N 8 12,492 8,804 Finland 1,772; Sweden 1,743; Norway 


1,707. 
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Table 2.—Denmark: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980! ; 
y 9 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
a and oe natural _______ 284 1,078 "S West Germany 1,016; Sweden 51. 
JJ EDU TR 84 83 -- Sweden 23; Yugoslavia 3. 
8 xb b visi 
Anthracite and bituminous coal . _ _ _ 2,792 4,103 -- Sweden 2,165; Greenland 1,926. 
Briquets of anthracite and bituminous : are 
Lignite including brique t ae 21 __ West Germany 26 
Coke and lcoké occ r 155,704 56,980 a Norway a 26, 604 Sweden 23 957: West 
Peat including brique ts 2,081 2,654 zm € en 878, ; United Kingdom 524A; 
Germany 4 
Petroleum refinery products: 
Gasoline z 
thousand 42-gallon barrels. . 5,140 8,520 z5 Sweden 5m France 163; West 
rmany 62. 
Kerosine and jet fuel. do... - 161 14 Sweden 7: Greenland 6. 
Distillate fuel oil do... 10,727 6,645 2 Sweden $241; United Kingdom 2,019; 
Residual fuel olli do- 2,462 1.194 33 Sweden 4 iri Netherlands 381; United 
Lubricants ..----- do- 194 208 ()) N owa 265 F 61: 
weden 
Other: 
Liquefied petroleum gas 
42 gallon barrels. _ 95,816 141,474 -— Sweden 85,144; irr ai 33,220, 
West Germany 18,01 
Mineral jelly and wax do- 5,281 5,241 T a^^ cun 2,998; Norway $19, Finland 
Petroluem cke do- Lr 2,728 -. All to Iceland. 
Bitumen and other residues 
8 1660,40 443, 537 — Sweden 180,067; Norway 135,344; 
Finland 63, 557. 
Bituminous mixtures. do- 15,665 13,653 PS irae 4, 406; G. ; Greenland 2,969; 
orway 2, 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 14,532 22,306 Norway 11,897; West Germany 4,624; 


Sweden 2,792. 


"Revised. NA Not available. 
Exports for 1980 include Faroe Islands. 
Quantity less than 1/2 unit. 


May include waste and sweepings of other precious metals. 


Table 3.—Denmark: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980! : 
z e Other (principa 
METALS 
Aluminum 
Bauxitea‚/ê ____ ~__-___ 89,385 90,554 26 Suriname 71,579; Malaysia 14,022; 
Oxides and hydroxides 8,164 4,018 586 uS reges 4.971 2,246; West 
and hydroxidees ; i m 
gredi 929; Sweden 60. 
Metal including alloys: 
Boullllocceum t uec. 1,377 2,269 25 West Germany 1,036; Norway 655; 
U t. 21,110 21,935 224 N Sie 18680; United 
nrrou ht... , : orwa nited Kingdom 
4,079; : Netherlands 1,567. 
Semimanufactures 62,823 59,030 8,864 West Germany 12,243; Norway 8,655; 
Sweden 7,846. 
Antimony metal including alloys, all i NA 
Beryllium metal including alloys, ali 
J ͤ ea esd HUN AP EA 1 () All from West Germany. 
Cadmium metal including alloys, all 
formi ———- nuce eam cec 8 NA 
Chromium: 
Ore and concentrate 175 200 TNT All from Finland. 
and hydroxides ______-~~- 881 370 1 West Germany 316; Italy 52. 


See footnotes at end of table. 
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Table 3.—Denmark: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980! : 
1 5 Other (principal 
METALS —Continued 
Oxides d hydroxides 10 5 United Kingdom 4 
and hydroxides a ni m 4. 
Metal includicg aiye all Roc ad 26 NA 
Sopper merai including alloys: 
PP AoA E 2,909 3,124 144 9218. Prange 80, 901; West Germany 
ce 599 
Unwrought ____.___________ 4,093 8,686 4 Be um-Luxembourg s Sweden 
910 W est Germany 928 
Semimanufactures 88,833 85,211 96 West eet Germany 9,871; Y Belgium- 
Luxembourg 9 V; Sweden 8,228. 
Iron and steel: 
Ore and concentratss, — 1,379 3,345 E Sweden 3,299; bns 5 25; 
ni 
1 roas tell 25,581 16,288 -- Norway 16,215; ; West Germany 73. 
Sera 284,249 216,796 388 United 137,637; U.S. S. R. 
38.4745 est 26,526. 
Pig iron, cast iron, powder, shot 24,469 43,607 6 Sweden 18,357; he Germany 9,442; 
rmany 8,791. 
Ferroalloy sss 21,049 17,560 1 14% 84 18,810; United Kingdom 
Steel, primary forme 34,231 114,113 (3) West Germany 41 ,822; Norway 
29,308; S n 18, 248. 
3 8 
Bars, rods, angles, shapes, 
sections 873,218 806,414 60 West Germany 98,223; Sweden 
85 12585 Belgium- Luxembourg 
Universals, plates, sheets 707, 216 716,756 429 West Germany 282,643; Sweden 
71,733; France 66,280. 
Hoop and stri dd 63,208 56,868 8 west Germany 33,540; Sweden 8,251; 
Belgium-Luxembourg 4,111. 
Rails and accessories 12,263 12,952 "e pana 5, * 0 West Germany 4 519; 
weden 
Wee 30,136 30,792 76 Be „ 12,928; West 
Tubes, pipes, fittings 217,948 188,664 228 West German 10 9895 ree 2 
? ,lHtungs .----- , , " > ria 
Carr eh en Gao e WR B aea King 
and IO roug. , , -- rmany ni 
dom 1,677; Norway 1,454. 
Oxides LLL LLL LLL ll 526 541 11 West Germany 286; France 145; East 
rmany 40. 
Metal ee alloys: 
Mmm mu mu EE een eee 19,012 16,546 1.087 United Ki Kingdom 2 765 Norway 3,926; 
si itg "DR 8,884 6,523 952 Sweden 2, 20467 167 Week Germany 1,109; 
United Kingdom 6 18. 
Semimanufactures 2,413 8,956 — West Germany 8,784; a King- 
dom 43; N rlands 21 
esium metal including alloys: 
nwrought ______________-_- 99 113 20 Norway 93. 
Semimanufactures 74 87 47 Switzerland 18; Canada 10; West 
Germany 8. 
Ore and concentrate 980 819 " Netherlands 530; West Germany 214; 
9 nuu on Se ee 2,056 2,086 40 — rg 1, 1,145; China 
Mercury 76 pound flaska  . 406 290 NA Netherlands 1 116; U.S.S.R. 58; United 
Molybdenum metal including alloys, all 
1 mme 86 dieu 6 6 () West Germany 3; Austria 2. 
Matte and speiss ___________-_- 30 21 1 United Kingdom 11; Canada 9. 
Metal e alloys: 
3777 8 1 4 -- United Kingdom 3. 
DR C. FC 206 179 6 Finland 74; United Kingdom 81; West 
Germany 21. 
Semimanufactures 241 213 8 West Germany 72; Finland 66; 
Norway 26. 
Platinum-group metals airs alloys, 
unwrought and partly wro 
value, — A $6,162 $6,833 1 Netherlands $2,747; Swi 


See footnotes at end of table. 


tzerland 
$2,083; West ae $1,181. 
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Table 3.—Denmark: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980! ; 
Live Other (principal) 
METALS —Continued 
Waste and sweepings* 
value thousands. _ $954 $1,521 oa S n $927; Finland $513; Norway 
be mE $22,964 — 835/44 — 829 West — $13,567; United King. 
Selanne: 9 ni 
dom $5,909; Switzerland $5,887 
Tantalum metal including alloys, all 
F sia ERE $18 — Austria $11; Switzerland $5. 

i Ae a URN NR 285 249 ES = an 120; Switzerland 46; 
Unwrought ..-------------- 328 246 sa United IDA 78; Italy 69; 
Semimanufacture s 72 74 3) Pie seed" 39; lr 3 16 

United Kingdom 
Titanium oxideess 6,796 §,821 18 “nied Kingdom 228i; Norway 2,151; 
Tungsten metal including alloys, all 
form sis 3 14 15 (3) irr den dade Germany 8; 
Uranium and thorium 
Ore and concentrate 
ed 5 = IR $85 — All from Greenland. 
uc 2 $12 $12 --  WestGe $1; France $3; United 
Kingdom $2 
, i ee See 3,057 2,802 -- West Germany 1,422; Norway 348; 
Gá France 320. 
Doc ccc icd 1,989 101 _. All from Sweden. 
Unwrou ght 17,885 17,024 1 Finland and 6,925; Norw orway 6,503; 
Semimanufactures ...-.------ 4,106 4,949 5 France 2,134; West Germany 1,208; 
Norway 960. 
Zirconium ore and concentrate 49 NA 
Ores and concentrates... 1 147 ES 125; N AX by cu 10. 
Ash and residue 7,614 7,471 2,218 United = 1, 
gom 
Oxides and hydroxides 140 691 sot irme MET 
* mbourg 154: Damu d Kingdom 
loid coc ren 786 853 -- France 438; Norway 351; Sweden 38. 
Alkali, alkaline-earth, rare-earth 
BORED nen ek 8 "x 263 (3) West Germany 259; France 3. 
Base metals including alloys, all forms 108 69 6 Sweden 25; Belgium-Luxembourg 14; 
via 5. 
NONMETALS 
Natural: Corundum, : 
PEE EREE rm RE 2 25,089 40,061 24 Iceland 38,348; West Germany 1,108; 
Netherlands 434. 
ial: Corundummnm _ 742 477 ux West Germany 452; Netherlands 23. 
Dust and powder of precious and 
value, thousands $225 $238 $86 Switzerland $176; United Kingdom 
Grinding and polishing wheels and Mié Vil 
dence REN 1,198 1,124 9 West Germany 376; Austria 280; 
Asbestos, crude. __._______-__ - 26,865 18,713 80 Canada 9,930; South Africa 1,314; 
West Germany 1,028. 
Barite and witherite......__.._- 8,950 12,461 — Iceland 9,872; Netherlands 2,214; 
United Kingdom 252. 
Boron materials: 
Crude natural borates.. -.-------- 4,255 5414 3,494 West Germany 818; ium- 
Luxembourg 587 rlands 380. 
Oxide and acid 379 350 145 France 142; IIS 46; West Germany 
Comont -onain 95,842 6,812 98 West so arany 4,016; Poland 1,142; 
r nonum zuncuau 10,869 9,967 3) 


West Germany 6600 ; France 1,833; 
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Table 3.—Denmark: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


infusorial earth 
Peldopan fluorspar, and related materials 
Fertilizer materials: 
Crude: 


Crude including splittings and waste 
Worked including agglomerated 


1979 


71,287 


1980! 


$130 


3,494 
84,416 
67,951 


United 
States 


Sources, 1980 
Other (principal) 


United 88,218; West Ger- 
many 11,928; 1,649 


Md adc ine AY Italy 19,646; 
Netherlands 8, 86. Sy 


Wee Germany I 799: Sweden 8,996; 
Austria 8, 
Greenland 48,530. 


mig ita 


Switzerland $159; Belgium. 
$33; India 

Iceland 997; Norway 800; 701. 

Norway 11,186: Mexico 8 866; France 


Chile 1,500. 
Morocco 184,496; Israel 10,429; 
Iceland 10,078. 
West Germany 824; United Kingdom 
— 12; Finland 6. 
71, West Germany 
M? 9; peed 8,560. 
France 2285, Israel 1,812; West 
East Germany 61,760; West Germany 
M oo, Canada d 23, z. NN 


West Germany 179,699; U. .S. R 


Germany 4,226. 

West Germany 2,816; Poland 1,654; 

Austria T AM 8,795 um 
2,084. 

United Kingdom 106; Norway 59; 
China 10. 

ary HH 42; France 10; 


West Germany 2,985; Spain 541; 
France 257. : 


Switzerland $1,426; West Germany 


U ited Kingdom 1; Switserland 
$: France $18. 


from Sweden 
est 181,784; U. SSR 
Weide Italy 89,186." 


France 1 


TRU a 


E 


; Sweden 615; West 
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Table 3.—Denmark: Imports of mineral commodities —Continued 


Sources, 1980 
Commodi 1979 1980! : 
z 1 5 78 Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel 
Crude and partly worked 
ö 7,059 4,363 NES Norway 2,305; Sweden 1,778; Italy 
Slate 11,657 11,858 west Germany 5,046; Sweden 4,050; 
Norway 1,906. 
9 pane sandstone, 
QI E EIN EE E: 94,633 67,056 EA Sweden 138,789; Norway 28,079. 
Worked T7770... ̃ RTUEOR 48, 185 41,690 -— Portuga. 15, 8675 Sweden 10, 4753 West 
rman 
Dolomite, chiefly refractory- grade 82,906 80,983 -- Norwa Sonden y 041; West Germany 4,188; 
en 2, 

Gravel and crushed rock 810,401 812,508 26 9 463. Norway 70,005; 

ni 

Limestone excluding dimension 203, 761 189,769 _. Sweden 109, United Kingdom 

50,391; Norwa 22,1 

Quartz and quartzi te 14,280 12,961 18 Swede n 11, er orway 1, 083; West 

rmany 

Send excluding metal- bearing 120,565 141,042 181 Be e jd EER 118,634; West 

rmany 9,559; France 5, 081. 
Sulfur: 

Elemental: 

JS E M 74,184 79,706 — West Germany 78,966; Poland 360; 
Norway 319. 
Refine 114 114 xu est Germany 113. 

Sulfuric acid 4,701 7,634 2 Sweden 4,010; West Germany 3,597. 
Talc, steatite, soapstone, pyrophyllite 8,775 8,001 418 Norway 9, 3, 908; Finland 1,891; Austria 
Other: 

e 41,4T1 48,975 339 East Germany 24,466; West Germany 

7,925; Sweden 4 013. 

Slag and dross, not metal- bearing 4,460 8,018 — Uni ited Kingdom 2,399. West Ger- 

meny 439; Belgium-Luxembourg 

Oxides and of barium, 

magnesium, strontium - - ------ E EU 6 Sweden 569; Greece 180; 5 106. 

Halogen United Kingdom 31; 

Netherlands 5. 
B materials of l— asbestos 
and cements, non- 
a pa asc RR RR 16,229 8,011 30 West Germany 3,290; Finland 1,413; 
Belgium-Luxembourg 705. 

MINERAL AA AND RELATED 

Asphalt and bitumen, natural w 952 6,327 222 Norway 389. „160: Sweden 1,641; 
orwa 
Carbon blae k 3.994 4,444 238 — West Ge 1,502; United King- 
dom 1,354; weden 646. 

Coal and briquets: 

Anthracite and bituminous coal 

thousand tons 7,552 10,005 2 Poland 38; Unspecified 9,877. 
Briquets of anthracite and bituminous 
COL. uoc o ccce ics 147 75,228 40,757 Poland 33,734; West Germany 546. 

Lignite including briquets — _ ~~ — ~— 22,411 40,001 25 Mery Germany 20,062; East Germany 
Coke andsemicoke. ~~ - 130,970 114,011 EM France 55: 462; West German emany 20.109; 
Peat including briquets and litter 22,978 28,277 10 Sweden 16 16 061; Nethe randa 2,530; 
Petroleum and refin products: 

Crude. thousand 42 gallon barrel 60, 840 42,069 -- United om 17,531; Saudi 

Arabia 3 ; U.S.S. R. 5, 682. 

Refinery ucts: 

ine EMEN ME do... 8,959 6,926 (3$ | Sweden 2,635; Netherlands 2,101; 
Belgium-Luxembourg 555. 
Kerosine and jet fuel _ do 5,828 6,205 (3) e 
Distillate fuel oil do- 31.877 26,869 3) Netherlands 6, ae KE edem 
Residual fuel oil do. ___ 20,852 17,099 e Sweden 5,570; Netherlands 8, „194: 
etherlands 
Lubricants . . ~~ do... 3,788 5,083 15 


See footnotes at end of table. 


East Germany 157 U.S.S.R. 1,146; 
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Table 3.—Denmark: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


5 and refinery products — 
ntin 
Refinery products —Continued 


Other: 
Liquefied petroleum gas 
thousand 42-gallon barrels. _ 


Mineral jelly and = 
0 


Petroleum coke do- 6 
Bitumen and other residues 
0 —— 


Bituminous mixtures 3 T 
D. c 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 29,162 


NA Not available. 
Imports for 1980 include Faroe Islands. 
Quantity less than 1/2 unit. 


May include waste and sweepings of other precious metals. 


COMMODITY REVIEW 


Metals.—/ron and Steel.—Danish Steel 
Works Ltd. (DDS) was in a very serious 
financial situation in 1981, and the Danish 
Parliament passed a bill for the financial 
reconstruction of the company. The recon- 
struction plan provided new capital in the 
form of share capital and subordinated loan 
capital totaling $50 million, $43 million of 
which was paid in cash and the rest in the 
form of converted debt. In addition, an 
interest reduction of $28 million was grant- 
ed for the 1981-85 period, and debts totaling 
$42 million were written off. Finally, the 
existing share capital and subordinated 
loan capital was written down by $45 mil- 
lion and an extraordinary depreciation of 
$36 million was carried out on plant and 
equipment. Major creditors of the company 
included foreign and domestic interests plus 
the Danish Government, whose share in 
DDS rose to 3096 following the granting of 
new state aid. 

In previous years DDS has undergone a 
complete restructuring, making it an all 
electric ministeelmaker at its Frederiks- 
vaerk plant, located 60 kilometers north of 
Copenhagen. In 1981, production showed a 
17% decrease compared with 1980 because 
of the closing down of the old Siemens- 
Martin plant. The new electric steel plant 


Sources, 1980 
1980! i E 
ides Other (principal) 
1,666 3) United Kingdom 1,054; West 
Germany 297; Poland 86. 
106 4 West German E Hungary 13; 
United 4 m 8. 
370 839 Netherlands tilles 29. 
1,267 -- Netherlands 689; West Germany 324; 
Sweden 218. 
13 1 West Germany 7; Sweden 3. 
53,715 205 


Sweden 25,861; Norway 12,314; West 
Germany 11 52. 


had a capacity of about 650,000 tons per 
year. 

Nonmetals.—Cement.—A/S Aalborg 
Portland-Cement- Fabrik, a member of the 
F. L. Smidth Group, remained Denmark's 
sole cement producer with 2.4 million tons 
capacity. Cement production in 1981 was 
centralized at the Rördal works near 
Aalborg in northern Jutland. The compa- 
ny's former cement plant at Dania near 
Mariager had been converted to the produc- 
tion of calcined bauxite for refractory use, 
with a capacity of up to 100,000 tons per 
year. 

Moler.—Moler, one of the most important 
minerals produced in Denmark, was a natu- 
ral diatomaceous earth containing 20% to 
2596 plastic clay. The clay acts as a natural 
binder during brick formation. À large ex- 
port oriented industry has developed since 
1912, exploiting the deposits located on Fur 
and Moors Islands. It is used in insulating 
boards, as absorbent for oil, as an anti- 
caking agent for fertilizers and foodstuffs, 
as a carrier for insecticides, in explosives, 
and for refining acids. It is also an additive 
to cement for enhancing resistance to sea- 
water, as in oil drilling in the North Sea. In 
1981, most moler was produced on Fur 
Island. The larger of the two moler produc- 
ers was Skarrehage Molervaerk A/S, which 
was acquiring the operations of Molisol 
Products, and the smaller was Dansk Moler 
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Industri A/S, which cooperated with Moler- 
vaerk Ludolph Struve & Co. 

Denmark no longer produced pure dia- 
tomite, since Andreas Jennow A/S at Ego- 
Vaerkene had closed its operations. 

Salt.—Dansk Salt I/S continued as the 
sole producer of salt in Scandinavia, pro- 
ducing salt by solution mining from a salt 
dome at Hvornum near Hobro. The sait 
brine was transported 25 kilometers by 
pipeline to the Mariager plant where the 
conventional vacuum salt process was used. 

Mineral Fuels.—Petroleum and Natural 
Gas.—Crude oil production on the Danish 
continental shelf continued at a very mod- 
est pace by the Dansk Undergrunds Corsor- 
tium (DUC), consisting of Dansk Boreselsk- 
ab (AP Möller) the operator (8096), Shell Oil 
Co. (4096), Chevron Oil Co. (1596), and Texa- 
co Oil Co. (15%). Discovered in 1971, the 
Dan Field, located 200 kilometers west of 
Ejsberg in 41 meters of water, had been in 
production since 1972, and had in 1981 
estimated reserves of 100 million barrels. 
Production was transferred by way of a 27- 
kilometer pipeline to the Gorm Field's load- 
ing facilities. Gorm, operational since May 
1981 and located in 38 meters of water, was 
also operated by DUC. It had reserves 
estimated in 1981 at 125 million barrels; its 
crude oil production was to reach 26,000 
barrels per day in 1983 and was to be tank 
loaded until 1984, when a pipeline was to 
enter service for landing the oil on the 
Danish Continent. Production was to in- 
clude small amounts of oil from the nearby 
Skjold Oilfield. 

DUC was continuing construction of the 
new Tyra Gasfield. One 1,300-ton platform, 
Tyra B, was installed, with three further 
platforms to follow, costing about $20 mil- 
lion. Production, due to start in mid-1982, 
was to be landed by separate gas and 
condensate pipelines, together with the pro- 
duction from the Dan and Gorm Fields. 
Ultimately the Tyra Field was to have nine 
platforms. The project linking the produc- 
ing fields with onshore points was progress- 
ing on schedule. The Government-owned 
Danish Oil and Natural Gas Co. (DONG) 
was giving out the contracts for the con- 
struction of the pipeline and was to operate 
the system after its completion. When com- 
pleted, the pipeline was to run from the gas 
system of the Federal Republic of Germany 
near Froslew in the south to Egtved in 
central Jutiand, then further north to Lille 
Thorup, where it was to terminate in gas 
storage caverns to be built in salt domes. A 
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branch was to lead from the drilling plat- 
forms of the continental shelf to the Danish 
Continent near Ejsberg, then to join the 
north-south leg at Egtved, to cross the Little 
Belt and Big Belt Straits and was to be 
landed at Kongsmark near Korsór, then 
extended to the Copenhagen area. 

In 1981, Denmark's oil refining (distilla- 
tion) capacity remained unchanged at 
214,000 barrels per calendar day. A/S 
Dansk Shell operated a 59,000-barrel-per- 
day facility at Fredericia on Jutland, Dansk 
Esso A/S operated a 70,000-barrel-per-day 
facility at Kalundborg on Zealand Island, 
and Gulf Oil Refining A/S operated an 
85,000-barrel-per-day facility at Skaelskor, 
also on Zealand Island. 

The Danish Parliament passed new legis- 
lation for the taxation of income in connec- 
tion with the production of hydrocarbons 
called the Hydrocarbons Tax Act. Starting 
with 1982, the Government's terms for a 
maximum tax take, including an 8.596 roy- 
alty, was 83.5% of the value of net produc- 
tion. The average take excluding royalty 
was to amount to 70% of the net production 
value, with each field taxed individually so 
that profits and losses could not be transfer- 
rod from one field to the other. DUC has 
strongly criticized the Government's new 
tax laws, which will lead the consortium to 
incur a tax liability. 

Exploration of the Danish North Sea was 
formerly under the exclusive license of AP 
Möller. Starting with 1982, other companies 
may apply for exploration licenses. 

its commitment to the Govern- 
ment to boost exploration and development 
work, Móller was planning to operate five 
offshore drilling rigs. Two of the three are 
to drill wildcat wells. 

There was also a rising interest in acquir- 
ing driling permits in areas around the 
Faroe Islands. The Faroese Government 
received 25 inquiries from both Danish and 
foreign firms wishing drilling permits. 

The Energy Ministry of Denmark li- 
censed the Western Geophysical Co. of 
America and Norwegian Geophysical Con- 
sultants A/S to undertake seismic explora- 
tion in the Danish North Sea sector for the 
period through 1982. The Ministry is to 
have full access to seismic data and inter- 
pretations. About a dozen companies were 
lined up with the Danish Government for 
similar projects. 

The Government-owned DONG concluded 
a cooperation agreement with the British 
National Oil Corp. (BNOC) on joint explora- 
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tion and exploitation of hydrocarbons in the 
Danish continental shelf. BNOC will supply 
the technical expertise. A similar agree- 
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ment has also been concluded between 
DONG and the Norwegian Statoil, covering 
certain other offshore areas in Denmark. 


GREENLAND 


Greenland, the world's largest island, 
with apparently substantial mineral re- 
sources, had only a modest mineral produc- 
tion of lead and zinc concentrates. Some 
crude cryolite ore was also shipped from 
stocks. 

Home rule for Greenland was voted in 
1979, and in 1981 a plebiscite revealed that 
a narrow majority of the about 50,000 in- 
habitants was opposed to continued mem- 
bership in the European Economic Commu- 
nities (EEC) because of EEC policies on 
fishing quotas and rights. Fishing was the 


major industry in Greenland. Greenland’s 
council can unilaterally revoke EEC mem- 
bership as soon as January 1, 1984. As a 
result it would be possible that exploration 
for mineral deposits in Greenland would 
decline further, as several large projects 
were partly funded by EEC. 


PRODUCTION AND TRADE 


Greenland’s mineral production in 1977 
through 1981 is shown in table 4. Green- 
land’s foreign trade in 1979 and 1980 are 
detailed in tables 5-6. 


Table 4.—Greenland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981P 
Lead, mine output, metal content: 
Of ore hoisted... ----------------—- 133 86,018 85,255 84,844 80,030 
Of concentrate ,800 30,600 31, 900 80,100 21 400 
Silver, mine output, metal content: 
5 usand troy ounces. — 587 699 763 771 720 
Of concentratess uiis 521 559 1543 547 NA 
Zinc, mos output, metal content: 
MEORUM NER 500 90,050 92,950 86,832 83,400 
Of Concentrate JJ ca Pata eta CRM 600 82,400 87,800 52,100 18 500 
"Revised. Preliminary. NA Not available. 
Table includes data available through Oct. 6, 1982. 
In addition to the commodities listed a variety of crude conet uctor materials (common clays, sand and vel, and 


stone) are undoubtedly produced but output is not reported and available information is 
estimates tes of output levels. Also, chromite apparently was produced in 1979 for metallurgical 


equate to re 


Table 5.—Greenland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 


METALS 
C = — 
Chromium ore and t 


45,558 


\ Destinations, 1980 
1980 j 
1 Other (principal) 
2 oe All to Denmark 
49 -- All to Denmark. 
136 m Do 
$3 ss Do. 
37,129 NR France 17,563; Brazil 11,882; West 
156,825 -. Finland 86,781; France 88,088; West 
Germany 23, 755. 
48,530 ME All to Denmark. 
25 -— All to West Germany. 
4 aa All to Denmark. 
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Table 6.—Greenland: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 : 
x guma Other (principal) 
METALS 
Aluminum metal including alloys: 
Unwrought ... value, thoüsetds: = um $1 -- All from Denmark. 
és n ature Ag 5 82 85 1 Denmark 83. 
pper m inclu oys, semi- 
man TT escac 62 123 — All from Denmark. 
Iron and steel: 
Pig iron, cast iron powder, shot 25 E 
Steel, primary forms. — -—--------— 8 2 -- All from Denmark. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 2,618 2,398 1 Denmark 2,326; Belgium- 
Luxembourg 25; Ireland 24. 
Universals, plates, sheets _ — — — _ 544 467 -- Denmark 377; Norway 46; Sweden 41. 
Hoop and strips 8 36 __ All from Denmark. 
Raili and accessories 5 46 -- Denmark 40; Canada 6. 
c tu EL E LA 14 19 Al from Denmark. 
Tubes, pipes, fittings... . 1,009 1,078 8 Denmark 1,038; Sweden 30. 
Castings and forgings, rough g 516 566 ER ET m 525; Norway 28; Denmark 
Lead metal including alloys: 
Beran si onec cede dL 6 4 -— All from Denmark. 
Unwroughnghntl 3 1 iz Do. 
acture _ --—------- 7 5 AE Do. 
e metals W alloys, 
un and y roupas 
Silver metal i ane a 5 S u 
ver m in unwro 
and partly wrought _ — oe z 288. Z $10 $81 — All from Denmark. 
Tin metal including alloys: 
nwroughhgt value, thousands $1 Ü ms Do. 
Semimanufactures.. __ — — — do_ _ $2 zi Do. 
Zinc metal including alloys: 
Unwrought |... .....-- do. ..- a $1 -- All from Norway. 
i ufactures - 22 17 -— All from Denmark. 
Other, base metals including alloys, all 
forme m eec mete 6 4 -- Norway 3. 
NONMETALS 
Natural: Pumice, emery, corundum, | 
„ value, thousands $8 $1 — All from Denmark. 
Grinding and polishing wheels and A 5 " 
8 ee AUNT EE 9,949 8,794 10 Denmark 8,711. 
an products: 
Crude Se E OANA Ped sh ey OR DN EAT, 10 23 — All from Denmark. 
e 464 414 Do 
roc including nonclay . ; 55 
CC 4 2 us Do. 
Fertilizer materials: 
Manufactured: 
Nitrogenounss 727 711 -- Canada 691: Denmark 20 
Other including mixed 102 145 _. All from Denmar 
AmmoninnKnKn 15 15 SN Do. 
inr DINERO nS erect eee a ee 23 576 NN Do. 
Mica worked including omerated 
splittings sg ue, thousands $1 a5 
pp mineral: Iron rides and 
ydroxides, processed —---—-—— 2 TN 
and semiprecious stones, natural 
value, thousands $3 $5 ue All from Denmark. 
Salt and bri nee 8,513 8,061 NR rr. 4,621; Denmark 3,005; Norway 
Sodium and potassium compounds: 
Caustic potash ___________.-- 1 (3) — All from Denmark. 
Caustic soda _ - - - -- --------—- 2 5 aid, Do. 
ANE o ae ee ee 3 16 ve Do. 
Stone, sand and gravel: 
ension stone: 
and partly worked () 13 e Do. 
Worked. o Res 12 47 m Denmark 33; Sweden 14. 
Gravel and crushed rock 4 246 -- Denmark 232; itay 14. 
d quartzite 5 92 —— All from Denmark. 
d excluding metal-bearing - - - — — 65 43 is Do. 
C11 x SON EE 8 23 gs Do. 
Uis 
EE EE EEE DEE ERO 8 SUR 61 s Do. 
ste ote ee 25 25 s Do. 
materials of alt 
cements, non- 
3;ö.öW ¼m0ĩ Rese 1.409 1.277 ed Do. 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF DENMARK AND GREENLAND 


Table 6.—Greenland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 


MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura 6 


Coal and briquets: 
Anthracite and bituminous col 


Kerosine and jet fuel. do- 100,014 


Distillate fuel oil 
thousand 42-gallon barrels. - 


Lubricants — — — 42-gallon barrels. — 
Other: 
Liquefied petroleum gas 


1,205 
11,452 


do 2,401 
Mineral jelly and wax .. do- m 
Bitumen and other residues 
Bituminous mixtures do 1. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 5 


NA Not available. 
1Quantity less than 1/2 unit. 


COMMODITY REVIEW 


Metals.—Lead and Zinc.—Greenex A/S, 
a subsidiary of Cominco Ltd. of Canada, 
continued to operate, the Black Angel Mine 
at Marmorilik, Greenland's only active 
mine, and produced silver-bearing lead and 
zinc concentrates. Concentrate production 
was exported to Europe. Exploration in 1981 
was very extensive and cost $2 million. 
Proven ore reserves were 3.1 million tons of 
ore assaying 31 grams per ton of silver, 
4.2% lead, and 13.5% zinc. Slightly lower 
production resulted in 1981 from lower 
metal content of the ore. 

Tungsten. —Encouraging results were re- 
ported by the Nordisk Mineselskab A/S in 
East Greenland between the 70th and 74th 
parallels north in a survey performed under 
an EEC contract. 

Mineral Fuels.—Coal.—Although large 
reserves of high volatile bituminous coal in 
workable seams have been found in late 
Cretaceous sedimentary basins on Nugssua 
Peninsula at 70° North in West Greenland, 
no further exploration work was commis- 
sioned for the near future. 
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Sources, 1980 
1980 ; 
oe Other (principal) 
393 ER All from Sweden. 
1,926 8 All from Denmark. 
1 en Do. 
NA 
12 tm All from Denmark. 
61,286 eee, Denmark 32,269; Belgium 
bt TET 170; United 
31,612 on Uni Kingdom 24,475; Denmark 
6,177. 
1,251 ie Denmark 507; Netherlands 315; 
United Kingdom 274 
11,760 7 Denmark 11,753. 
4,478 CR All from Denmark. 
8 en De. 
764 ae Do. 
2,969 TE Do. 


All from Denmark. 


Petroleum.—There was a mounting inter- 
est for oil exploration in East Greenland. 
The Nordisk Mineselskab A/S, partly own- 
ed by the Arco Oil Co. of the United States, 
decided to perform seismic tests in the 
south of Jameson Land during the summer 
of 1982. It was not believed that exploration 
drilling could start earlier than 10 to 15 
years. The Canadian Government's Petro 
Canada Oil Co. planned to transport lique- 
fied natural gas from the Canadian Arctic 
Pilot Project, for transporting natural gas 
from the Melville Islands and the Arctic 
Archipelago from 1986 on, on an experimen- 
tal basis through the Northwest Passage 
between Canada and Greenland. The Gov- 
ernment of Greenland expressed opposition 
to the project for environmental reasons. 

Uranium.—The Geological Survey of 
Greenland gained renewed funding for a 
remote sensing study in South Greenland 
for the exploration of uranium. 


1Physical scientist, Division of Foreign Data. 
nc bere n values have been converted from 
Danish kroner DKr to U.S. dollars at the rate of 
DKr6.25= US$1 for 1981. 
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The Mineral Industry of 
Egypt 


By Peter J. Clarke! 


Egypt's economic growth continued in 
1981 at a somewhat slower pace than the 
8% to 9% rate of growth of the gross 
domestic product (GDP) reported for 1980. 
The GDP for fiscal year 1980-81 was $26 
billion* and was expected to rise to $30 
billion in fiscal year 1981-82. 

Economic expansion has been led by reve- 
nues generated from the substantial petro- 
leum production increases of 1980 and 1981. 
The country's petroleum surplus (exports 
minus imports) in 1980 was $2.65 billion. 
This increased to approximately $2.76 bil- 
lion in 1981, despite lower than expected 
prices for crude and refined oil.? 

Revenues from oil exports, Suez Canal 
receipts, tourism, and remittances from 
Egyptians working abroad provided the 
bulk of foreign exchange earnings for the 
country and held down the current account 
deficit to about $800 million. Egypt's persis- 
tent deficit in the balance of trade, estimat- 
ed at about $4 billion in 1981, remained a 
problem. Increased levels of capital inflows 
($1.5 billion, as well as a substantial 
amount of aid from the United States ($1.3 
billion) and other Western nations, provid- 
ed the country with a substantial surplus in 
the overall balance of payments. 

The mining and industrial sectors in 
Egypt contributed about 1496 to the GDP in 
1981. Petroleum provided about 25%. The 
country's major mineral commodities be- 
sides petroleum were aluminum, iron and 
Steel, nitrogenous fertilizer, phosphate rock, 
salt, clays, and construction materials. Ma- 
jor strides were made in the past 2 years in 
nitrogenous fertilizer production, making 
the country nearly self-sufficient in 1981. 
Phosphate rock production also increased 
as Egypt planned to exploit its vast re- 


sources and become a world-scale producer. 

The Government continued to emphasize 
development of the country's underground 
resources in the 1980-84 5-year plan, to lead 
the way in overall economic development. 
Nearly all mining operations in the country 
were carried out by public mining compa- 
nies. The Egyptian Geological Survey and 
Mining Authority (EGSMA), in addition to 
its own geological surveying work, was pre- 
paring to offer some private sector-joint 
venture arrangements to develop the min- 
eral industry. The country has suffered 
from a general lack of information on its 
mineral potential and from old and ineffi- 
cient equipment used by the public mining 
companies. In 1981, Egypt received a World 
Bank loan and a U.S. Agency for Interna- 
tional Development (AID) grant to conduct 
detailed studies of its petroleum and miner- 
al resources. EGSMA prepared a list of 
several areas and minerals that may be 
open to private development, which include 
phosphates, coal, iron ore, and gold. 

The Government also planned to reopen 
several old mines on the Sinai Peninsula. 
The western two-thirds of the Sinai was 
restored to Egyptian control in 1981, with 
the final portion scheduled to be returned to 
Egyptian sovereignty in April 1982. Mineral 
development plans centered around the coal 
deposit at Maghara in central Sinai, manga- 
nese at Abu Zeneima, and gypsum at Ras 
Malaab. All of these mineral deposits had 
been exploited prior to the Israeli occu- 
pation in 1967. 

Egypt was also embarking on a major 
nuclear energy development program. In 
1981, Egypt signed cooperative agreements 
with the United States, France, and the 
Federal Republic of Germany for nuclear 
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research and the development of nuclear 
energy. The agreements formed part of 
Egypt's overall plan to purchase or build 
eight nuclear power reactors of approxi- 
mately 1,000 megawatts each by the year 
2000. The agreement with the United States 
called for the establishment of a framework 
for peaceful nuclear cooperation, under 
which the United States may supply nucle- 
ar power reactors and low-enriched urani- 
um fuel, to provide a maximum generating 
capacity of 2,000 megawatts. The agreement 
with the Federal Republic of Germany also 
opened the possibility of that country sell- 
ing up to four nuclear reactors to Egypt 
before the year 2000. 
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The French appeared to be the furthest 
ahead in their cooperative agreement with 
Egypt. The French were prepared to sell to 
Egypt two 900-megawatt pressurized water 
reactors to be built by Framatome (France), 
utilizing Westinghouse (United States) tech- 
nology. The power stations were worth 
about $2 billion each. Egypt was also plan- 
ning to sign a nuclear cooperation agree- 
ment with Canada. 

Egypt's switch to nuclear power to satisfy 
its growing requirement for electricity was 
expected to make available over $3 billion 
per year in revenue from petroleum that 
otherwise would have been consumed for 
domestic production of electricity. 


PRODUCTION AND TRADE 


Production of most of Egypt's important 
mineral commodities increased in 1981 with 
significant gains in the production of crude 
petroleum, nitrogenous fertilizers, alumi- 
num, and phosphates. Petroleum produc- 
tion averaged 642,000 barrels per day in 
1981, a 3% increase from the 1980 level. 
Exports of petroleum provided the Govern- 
ment of Egypt with revenues of $2.89 billion 
for fiscal year 1981-82. Several new discov- 
eries during the year, as well as an increas- 
ed rate of exploration, brought closer the 
possibility of the country reaching its goals 
of producing 1 million barrels per day of 
crude oil by 1983. 

Fiscal year 1981-82 industrial production 
increased an average of 6.5% from the 1980 
level, with public sector production increas- 
ing 7% to $5.45 billion, and private sector 
production increasing 6% to 2.8 billion. 
Production of nitrogenous fertilizers in- 
creased substantially during the year, as 
the Talkha II ammonia-urea complex came 
fully onstream. For the first time since 
fertilizer production began in Egypt, the 
country approached self-sufficiency in both 
nitrogen and phosphate fertilizer. Produc- 
tion of phosphate rock also increased during 
the year, with further increases scheduled 
within the decade as development of the 
Abu Tartur deposit in the Western Desert 
progresses. 
Egypt's production of iron and steel post- 
ed a slight increase in 1981 but was schedul- 
ed to nearly double in 1984, when a new 
direct-reduction steelworks will come on- 
stream. Iron ore production from the Bahar- 
iya Oasis deposits in the Western Desert 
was to increase substantially to meet the 
new demand. 

Production of cement, gypsum, clays, and 
sand and gravel also increased in 1981. 


Output of construction materials was ex- 
pected to increase rapidly throughout the 
1980's to respond to an expanding construc- 
tion industry in the country. New construc- 
tion projects were to increase 20% per year 
for most of the decade. Mineral production 
in Egypt is shown in table 1. 

After showing a significant improvement 
in the balance of paymerits in 1980, Egypt's 
current account balance deteriorated slight- 
ly in 1981, mainly owing to lower than 
expected earnings from the petroleum sec- 
tor. In 1980, Egypt's merchandise trade 
deficit shrunk from over $4 billion the 
previous year to $3.7 billion. Service re- 
ceipts from tourism ($780 million), the Suez 
Canal ($660 million) worker remittances 
($2.7 billion), and investment income and 
transfer payments left Egypt with a current 
account deficit of $680 million in 1980, the 
smallest since the 1973 war. The growth of 
the current account deficit in 1981 was 
partly a result of the rapid growth of 
imports, 35% of which were for food and 
other consumable items. Exports of indus- 
trial products also declined, despite the 
Government's programs to encourage them. 

Egypt's principal mineral exports were 
petroleum and petroleum products, alumi- 
num, gypsum, cement, and salt. Petroleum 
was exported to Italy (40%), Israel (25%), 
Greece (7%), the United States (6%), the 
Netherlands (6.4%), and others (15.6%). 

The United States remained Egypt's sin- 
gle largest trading partner in 1981, supply- 
ing about one-fifth of its imports, worth 
over $2 billion, and receiving one-ninth of 
its exports. Of the $2 billion worth of goods 
Egypt imported from the U.S., about half 
were financed by AID. The United States 
also contributed $275 million in agricultur- 
al assistance, bringing the total U.S. eco- 
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nomic assistance to Egypt to about $1.3 tables 2 and 3. 
billion. Egypt's trade statistics are shown in 


Table 1.—Egypt: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 19815 
METALS 
Aluminum metalllll!l 89,182 100,698 11,204 120,000 2133,812 
Chrome ĩ AAA eL re 500 873 22 et NON 
Iron and steel: 
Iron ore and concentrate thousand tons 1,409 1,456 1,435 1,776 21,943 
FF do- 1550 1600 1600 “650 650 
Ferroalloys: Ferrosilicon _ _ _ — — — — - - do- 5 i n "e gu 
Crude stee!llliãl do- 263 e600 e635 760 800 
Semimanufacturees do- 621 1.000 €1,000 847 850 
Manganese ore and concentrate 3,833 173 "m TuS ne 
NONMETALS 
Asbesto8..— s ended 478 349 238 316 325 
Bürilé Sea i s onc us eee tco OR a E 146 989 2,212 4,532 22,108 
Cement: Hydrauli thousand tons... 3,257 3,000 2,957 3,028 23,499 
Clays 
i 3,811 3,448 3.500 5,200 5,200 
FTC» 8 143,648 383,389 250,000 942,000 2995,000 
Kaolin 49,000 55,577 46,544 41,221 232,113 
Dia tomie 373 99 33 ee — — 
Feldspar, cru le 2,633 3,337 3,271 3,309 8480 
Fluorsppan“W-ũ;k k „ 1.404 2,235 682 1,752 535 
Gypsum and anhydrite, crude - - - - 508,635 798,000 796,000 940,000 950,000 
TN eC es Ses A 100,000 100,000 88,000 87,907 291,294 
V cede 86 *86 ow ~~ Eo 
Nitrogen: N content of ammonia 
thousand tons 210 250 263 400 2518 
Phosphate: 
Phosphate rock do... 412 639 623 658 2698 
Thomas slasgggss do- NA NA 9 10 10 
Pigments, mineral, natural: Iron oxide 32 245 140 126 130 
Pumice! k 250 NA NA NA NA 
Salt, marine thousand tons. . 597 155 616 636 2837 
Sodium compounds: 
Sodium carbonte NA 4,000 €5,000 4,675 4,100 
Sodium sulfat 5,000 2,902 2,902 2,942 3,000 
Stone, sand and gravel: 

CFF thousand cubic meters. _ 213 281 85 96 2103 
Dolom ite thousand tons 92 130 504 500 500 
Granite, dimension cubic meters. _ NA NA 2,666 6,408 6,400 
Gravel! thousand cubic meters. _ 1,900 2,090 €3,300 3,400 3,400 
Limestone and other calcareous n.e.s _do__ _ _ 5,500 5,667 5,845 5,196 25,535 
Marble blocks (including alabaster) 

cubic meters 11,000 25,118 26,000 32,000 246,930 
Quartz________________________- 9,332 11,348 *10,000 10,000 10,000 
Sand including glass sand 

thousand cubic meters 2,973 2,996 6,147 6,000 6,200 
Sandstone- - --------------—- do... 120 111 787 32 32 
Sulfur: 
Elemental, byproduct- ______________- *5,000 3,106 3,206 3,300 22,408 
Sulfuric acid NA NA 3,200 32,000 244,111 
Talc, steatite, soapstone, pyrophyllite |... 6,993 5,905 4,406 4,007 25,123 
MINERAL FUELS AND RELATED MATERIALS 
Coke: 
Oven and beehive |... thousand tons. _ 694 100 853 915 920 
Gashouse and other low temperature _do_ _ _ — *30 *40 50 NA NA 
M/ ³⁰·˙ eR do_ _ __ 124 740 903 915 920 
Gas, natural: 
Gross production. - - - - million cubic feet. *93,000 *105,800 *140,000 84,624 120,000 
Marketed __________~_ 3 do... 18,670 30,835 120,000 60,000 72,000 
Petroleum: 
Crude thousand 42-gallon barrels- 150,925 175,925 180,000 221,395 234,330 
Refinery products: 
Gasoline and naphtha _ ___ ____ do.... 6,936 8,109 8,840 15,068 16,000 
Kerosine and jet fuel. |... do- 11,671 12,849 12,710 13,361 13,800 
Distillate fuel olli do. 2 14,629 16,412 17,205 18,791 19,000 
Residual fuel olli do- 32.265 36,210 52,281 47,841 50,000 
Lubricants. _____________~_ do- 336 434 461 539 600 
Liquefied petroleum gas do— 846 NA 1.150 1.612 1.800 
Asphalt do. ... ms 6,115 1,127 1,654 1,800 
Unspecified - - - - ---------- do- 6,542 NA e 292 400 
Refinery fuel and losses do- 3,976 2.631 4.242 4.500 4,600 
Total 21: ³· eS do. ... 77,201 NA 98,016 103,658 108,000 


*Estimated. Preliminary. Revised. NA Not available. 
Table includes data available through June 23, 1982. 
* Reported figure. 
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Table 2.—Egypt: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 > 
d 8 Other (principal) 
METALS 
Aluminum metal including alloys: 
IHD- o tuna Lue LL LUE 41,240 33,170 1,500 Netherlands 29,288; Yugoslavia 
1,487; Italy 499. 
Unwrought ____________-_~_- E 139 __ All to Saudi Arabia. 
Semimanufactures_ - - --------- 31,741 12,425 or Netherlands 8,676; Saudi Arabia 
2,279; Japan 1,000. 
Copper: Matte and speiss ------—- 1 n 
Iron and steel metal, semimanufactures: 
Bars, rods, angles, shapes, sections 10 134 — All to Saudi Arabia. 
Universals, plates, sheets... 40,294 50,792 xus AUETA 16, 10 ; Italy 12,112; West 
rmany 
Tubes, pipes, fittings... 502 411 _. Sudan 394; Saudi Arabia 17. 
Lead metal including alloys, 
semimanufactures_________-_~- r4 3 as All to Saudi Arabia. 
Nickel metal including alloys, 
semimanufactures_ _ ----------- drs 
Tin metal including alloys, 
semimanufactures_ _ —-—--------- 2 TM 
Zinc oxides and hydroxides --- 4 3 — All to Saudi Arabia. 
Other: Metals including alloys, 
nonferrous scrap- -- 215 " 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones value $2,000 zs 
Cement. ..——. o K eii 1,700 750 ue All to Sudan. 
Clays and clay products: 
GG nu vues 9,100 1,500 8 All to Kuwait. 
Products: 
Nonrefractor - - - --------- "m 50 -- Sudan 45; Saudi Arabia 5. 
Refractory including nonclay 
De ee hee 183 47 -- All to Saudi Arabia. 
haart ud and fluorp a e 10 — All to Lebanon. 
Fertilizer materials: 
Crude, phosphatic |... one 25,945 _. China 12,000; Lebanon 5,607; 
Romania 5, 
Manufactured: 
Nitrogenous __________--- Lc 11,105 m France 5,790; Belgium-Luxembourg 
4,600; West Germany 715. 
ii Phosphatic - ca die 10,200 M Italy 5,200; West Germany 5,000. 
I ale Se a = 
Pigments, mineral: Crude natural 505 E 
Precious and semiprecious stones except 
diamond value, thousands $11 NS 
Salt and brinee --- 84,960 49,407 8 North Korea 21,000; Lebanon 10, 357; 
United Kingdom 9,050. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 2,584 769 zc Italy 724; Saudi Arabia 45. 
Work. 8 1 "A 
Gravel and crushed rock... 401 av 
Talc, steatite, soapstone, pyrophyllite 1,018 580 -- All to East Germany. 
Other: Building materials of asphalt, 
asbestos and fiber cements, and unfired 
nonmetals_ - ---------------- 372 1,227 S Saudi Arabia 1,209; Sudan 18. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura 4,178 1,580 sg T i Switzerland 300; France 
Carbon black and gas carbon _ _ _ _ _ _ __ EN 8,773 ae Romania 7,700; Lebanon 1,073. 
Coke and semicoke. - - - ---------—- 23,404 9,145 ae All to Romania. 
Petroleum and refinery products 
Crude_ thousand 42-gallon barreli: " 37,980 57,961 6,044 Italy 25,692; People's Democratic Re- 
ublic of Yemen 7 ,239; Israel 5,393; 
witzerland 3,513. 
Refinery products: 
Nonlubricating oils! .. do- 11,507 6,722 Em Italy 2,995; Netherlands 1,925; 
France 636. 
Petroleum coke do... 3 2 Sie All to Switzerland. 
Mineral tar and other coal-, petroleum-, 
and gas- derived crude chemicals 3.185 8,738 Switzerland 3,586; Italy 150; United 


Kingdom 2. 


1Totals include bunker loadings of 4,476,969 barrels in 1979 and 915,460 barrels in 1980. 
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Table 3.—Egypt: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxides A 


Metal including alloys: 
Scrap ao ꝛ 


Arsenic: Oxides and acid |... 
Chromium: Oxides and hydroxides .. _ _ _ 


Cobalt: Oxides and hydroxides _ _ - _ _ _ _ 


Cop pper 
atte and speiss 
Men including alloys: 


Unwrought_____________ _ 
Semimanufactures 


Iron and steel: 
rites, roasted______________ 


Ferroalloy . 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections 


Universals, plates, sheets _ _ 


Lead: 
Oxides and hydroxides _________ 


Metal including alloys: 
SS ³ð eke ee 


Semimanufacturesͤ 
Magnesium: Metal including alloys, all 
OME zeu oops ee Se ie 


Mercury -------- 16-pound flasks_ . 
Nickel: 
Matte and speiss 
Metal including E iori: Semimanu- 
actures LL SS ccc 


Platinum-group: Metals including alloys, 
unwrought and partly wrought 
value, thousands 
Silver: Metal including alloys, unwrought 
ae partly wrought ------- do_ _ __ 


"Oxides and hydroxides |... 


Metal including alloys: 
nwrought _____________ 
5555 SOIN 


Tungsten: Metal including alloys, 
unwrought |... value, thousands. _ 

Uranium and thorium: Metals including 
alloys, all form do. ... 


Zinc 
Oxides and hydroxides 


See footnotes at end of table. 


1979 


514,014 
90,146 
2.567 


8.830 
6.157 


89,660 


1.196 


1980 United 
States 


747,031 
84.424 
1.057 2 
8.820 931 

5 


7.312 
75,855 614 
1,252 S 
9,106 E 
128 128 


436 


Sources, 1980 


Other (principal) 


West Germany 215; United Kingdom 
86; Italy 79. 


ou 799; Switzerland 618; Greece 


All for ships’ bunkers 
PAD i 1,244; West Germany 403; Italy 


West Germany 17; France 12. 
U. = a R. 53; Poland 43; West Ger- 


y1. 
Alli from United Kingdom. 
Do. 
Nigeria 1,194; Lebanon 2. 


Greece 811; West Germany 565; 
2 Kingdom 371: Vugoslavia 


All from Cyprus. 


Republic of Korea 6,909; Sudan 3,820; 
rance 3,485. 
Turkey 4, 670; Switzerland 500; West 
Germany 491. 
All from Switzerland. 
Australia 16,476; Spain 15,080; West 
Germany 8, 


West Germany 91,067; Republic of 
Korea 82,939; Bu aria 19,049. 
West Germany 15, 
8,467; Japan 6, 
Lebanon West Germany 379; 
India 172. 
Poland 5,999; Japan 999; India 795. 
West Germany ,020; Belgium- 
Luxembourg 581; Romania 379. 
Japan 24,347; France 20,867; West 
ermany 14,218. 


Bulgaria 548; France 292; United 
ingdom 214. 


5; Bulgaria 


United Kingdom 8,179; North Korea 
397; West Germany 200. 


Norway 16; Italy 2. 

Belgium-Luxembourg 391; Japan 186; 
Switzerland 148. 

onig Kingdom 377; West Germany 


All from United Kingdom. 


United Kingdom 17; West Germany 
6; Italy 2. 


All from Switzerland. 


China 29; West Germany 17; Nether- 
lands 5. 


Mainly from Hong Kong. 

All from Netherlands. 

West Germany 1,258; United King- 
dom 269; France 218. 

All from Netherlands. 

All from Gabon. 


France 203; United Kingdom 154; 
Netherlands 61. 
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Table 3.—Egypt: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Zinc —Continued 


Metal including alloys: 
Sf AAA 
Unwrou ght = 


Blue powder 
value, thousands_ _ 
Semimanufactures _____——__ _ 


Other: 
Ores and concentrates... 
Pyrophoric alloy 
Alkali, alkaline-earth, rare-earth 
mel ee ĩ 
Metals including alloys, all forms 


NONMETALS 


Abrasives, n. e. s.: 
. Pumice, emery, corundum, 


stones 


Barite and wither ite 
Boron materials: Oxide and acid. 
thousand tons_ . 


Products: 
Nonrefractor/ / 


Refractory including nonclay 
Brick on 


Cryolite and chiolitte ..... 
Diamond: Gem, not set or strung 

value 
Diatomite and other infusorial earth __ 
Feldspar and fluorsppa ‘t 
Fertilizer materials: 


Manufactured: 
Nitrogenous 


Ammonia ________________ _ 


Mica: 
Crude including splittings and waste _ 
Worked including agglomerated 
splittings ________________ 
Pigments, mineral: 
Crude, natural _____________ _ 


Iron oxides, processed - - - - - -- - - - 
Precious and semiprecious stone except 
diamond value, thousan 
Salt and brine... 


Sodium and potassium compounds, n. e. s.: 
Caustic potash 


Caustic sdaůůaa 2 -- 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Wor kd 


See footnotes at end of table. 


1979 


2.865 


476 
20 


161 
2.569 
7 


17,497 
39,155 


10,473 
3l 
$12,000 
14 
5,336 

1 
241,036 
15,909 


4,731 
1,046 


67 
529 


1,198 


1980 


2 
2,129 


104 


9,606 
31,862 


13,701 


118 
6,992 
3 
256,124 
41,180 
5,025 
11,877 
3 

101 

1 

106 

83 

5 


106 
64,552 
4,730 


14,991 
2,360 


United 
States 


2,369 
30 


Sources, 1980 


Other (principal) 


All from Italy. 
North Korea. 1, 481; Switzerland 
1,159; Zambia 63. 


All from France. 
United Kingdom 339; Netherlands 
133; West Germany 25. 


Yugoslavia 500; West Germany 204. 
Italy 13; Austria 4. 


France 1; United Kingdom 1. 
West Germany 3. 


Czechoslovakia 35; Italy 15. 
Czechoslovakia 35; Netherlands 16; 
United Kingdom 2. 


tay 338; West Germany 52; Poland 


Switzerland 1,857; U.S.S.R. 1,783; 
Canada 547. 

West Germany 153; Turkey 101. 

France 150; United Kingdom 2. 

Romania 993; Greece 842; Spain 717. 

All from United Kingdom. 


United Kin aom 6, 179; Czechoslovak- 
ia 700; India 6 


Spain 17,075; Italy 8,302; West Ger- 
many 1,450. 


Spain 3,958; West Germany 1,764; 
Italy 1,759. 


Italy 15. 
China 5,622; Norway 1,226; Italy 144. 


All from Netherlands. 


Romania 96,973; U. S.S.R. 76,084; Bul- 
aria 52, 256. 
Le non 25, 125; Tunisia 10,050; Bul- 
aria 6, 005. 

All from italy. 

Romania 8,396; West Germany 1,801; 
Italy 571 

Mainly fea United Kingdom. 

All from China. 

All from United Kingdom. 

Switzerland 92; West ern 10; 
Netherlands 3. 


India 81; Austria 1. 

Mainly from India. 

M Kingdom 217; Cyprus 76; Italy 

Japan 912; China 458; France 370. 

All from Italy. 

United Kingdom 33; Netherlands 26; 
Italy 5. 

Italy 57; West Germany 37; Switzer- 
and 7. 

Romania 19,964; France 12,814; West 
Germany 10,767. 


East Germany 1,475; West Germany 
150; Polan 504. 


Italy 12,837; Greece 1,445; Spain 706. 
"ay 2,206; Greece 86; West Germany 
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Table 3.—Egypt: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 . 
co Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Dolomite, chiefly refractory- grade 5 -— 
Gravel and crushed rock 78 614 _. Sweden 306; Finland 204; United 
Kingdom 50. 
quar and quartzite 3 za 44 -— Netherlands 37; Switzerland 7. 
nd excluding metal-bearing - _ _ ~ - 1,491 2,602 oe Belgium-Luxembourg 2,248; West 
ermany 348. 
Sulfur: 
Elemental: 
Other than colloidal -------- 46,177 70,595 60,357 Greece 10,099; West Germany 139. 
Colloidal“!!ll _ 15 — 
Dioxide. — et AAA es 12 MN 
Sulfuric acid, ol eum 106 15 Em nites Kingdom 7; France 4; East 
ermany 
Talc, steatite, soapstone, pyrophyllite 628 140 e 710 102; United Kingdom 25; 
Other: 
Crude: 
Meerschaum, amber, jet M 74 et All from Italy. 
Unspecified  .. E 188 _. All from United Kingdom. 
Halogen 41 m 
Oxides, hydroxides, peroxides of 
barium, magnesium, strontium _ _ _ 3 49 S Tom Germany 30; Netherlands 14; 
apan 5. 
Building materials of asphalt, asbes- 
tos, and fiber cements, and unfired 
nonmetals_ _ -------------- 4,824 2,350 157 Canada 638; Japan 480; France 291. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 11 11 11 
Carbon black and gas carbon 598 3,323 2,375 erences Italy 200; United King- 
om 151. 
Coal, all grades including briquets 356,990 802,050 360,519 U.S. S. R. 292,656; Australia 72,536; 
Netherlands 38,397. 
Coke and semicokaea 5,700 T 
Hydrogen, helium, rare gases 26 61 ae Netherlands 46; rae Kingdom 11; 
West German any 
Peat including briquets and litter 4,195 3,900 _. West Germany 434; Ireland 838; 
Canada 544. 
Petroleum and refinery products: 
Crude and partly refined 
42-gallon barrels. _ TN 146 _. All from West Germany. 
Refinery products: 
Kerosine and jet fuel do- 23,157 3,472 -- Mainly from Italy. 
Lubricants ~- -- ------ do- 293,419 378,084 70,581 Greece 125,531; Italy 68,173; Nether- 
lands 53, 413. 
Mineral jelly and wax do- 14,276 16,134 e i Germany 13,993; Hungary 
Nonlubricating oils _ _ do- 57,792 24,801 1,841 Italy 8.470; Netherlands 4,704; China 
Petroleum cocke do- 28,963 19,492 LI Albania 16,076; Spain 3,322; West 
Germany 94. 
Bituminous mixtures... do- 442 51,062 79 West Germany 50,740; Italy 127. 
Liquefied petroleum gas 
thousand 42-gallon barrels. _ 1,281 1,448 € Italy 629; Greece 320; Venezuela 127; 
France 124 
sae tar and other coal-, petroleum-, : 
and gas-derived crude chemicals 1.107 9,047 297 West Germany 2,174; Italy 1,807; 
Switzerland 1 303. 
1Less than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Aluminum.—Aluminum production from 
the state-owned Aluminum Co. of Egypt 
increased 12% from the 1980 level as two 
new potlines came onstream early in 1981. 
Capacity of the aluminum smelter, located 
at Nag Hammadi, 550 kilometers south of 
Cairo on the Nile River, increased from 
133,000 to 166,000 tons per year as potlines 


9 and 10 were activated, completing the 
smelter's final stage of expansion. Alumina 
for the plant was imported from Australia 
through the Red Sea Port of Safaga, and 
then trucked 220 kilometers to Nag Ham- 
madi. Approximately 70% of the plant's 
output. was exported, mainly to Japan, 
China, and Western Europe. The remainder 
of the output was used by the Arab Alu- 
minum Co. manufacturing facility at Is- 


314 


mailia. The plant produced aluminum doors 
and window frames for export and domestic 
sale. 

In December of 1981, Metallgesellschaft 
A.G. (Federal Republic of Germany) an- 
nounced it had sold an aluminum rolling 
plant to Egypt. The plant was worth about 
$18 million and was to be used in conjunc- 
tion with the smelter at Nag Hammadi. 

Gold.—In 1981, EGSMA opened an inves- 
tigation of the Baramya gold mine, which 
closed when gold was selling at $35 per 
ounce. EGSMA indicated that the mine may 
contain as much as 30 million tons of gold- 
bearing ore in a deposit that averaged 
nearly 1 ounce of gold per ton of rock. There 
were no immediate plans to activate the 
deposit, but EGSMA considered the area 
one of the best prospects for mineral devel- 
opment in the coming years. 

Iron and Steel.—Iron ore production in 
Egypt continued to increase in 1981 to about 
1.94 million tons, most of which was sup- 
plied from the Bahariya Oasis deposit, 
about 350 kilometers west of Helwan. Iron 
ore at Bahariya Oasis occurs at four loca- 
tions: Nasser, Gebel Ghorabi, El-Harra, and 
El-Gedida. The deposits occur in an irregu- 
lar succession of lenticular beds of Middle 
Eocene age. Mining is currently limited to 
El-Gedida, where reserves were estimated 
at 129 million tons containing 52% to 54% 
iron. Mining was by open pit methods. 
Reserves of the deposits at Bahariya Oasis 
were estimated at over 250 million tons 
with an average grade of 54% iron and 3% 
silica. Output from the deposit was expected 
to increase to 2.5 million tons per year when 
the Helwan steel plant reaches capacity, 
and a new steelworks at El-Dekheila is 
completed, sometime in 1984. 

Iron ore was also mined at Aswan, which 
was the original source of iron ore for the 
steel plant, but because of its low-grade 
(44% iron), high-silica content (14% SiO), 
and distance from the main steelworks 
works at Helwan, the mine was being 
phased out as output from Bahariya in- 
creases. 

The Egyptian Geological Survey was in- 
vestigating iron ore deposits at Wedan El- 
Faras, about 65 kilometers north of Lake 
Qarun. These iron ore deposits were re- 
portedly 12 meters thick and less than 1 
meter from the surface. No reserve or grade 
figures were available by the end of the 
year. 

Iron ore from El-Gedida was transported 
by rail to the state-owned Egyptian Iron 
and Steel Co.'s steelworks at Helwan, lo- 
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cated 33 kilometers south of Cairo on the 
Nile River. Production of crude and semi- 
manufactured steel remained stable in 1980 
and well below the plant’s rated capacity of 
1.5 million tons per year. The facility was 
modernized in 1979, with the conversion of 
three blast furnaces to handle feed from 
Bahariya, conversion of two blast furnaces 
to natural gas fuel, and the starting of a 
fourth blast furnace. Problems with the 
quality of the ore feed, however, have kept 
the output below capacity. For this reason, 
the company planned to start a benefi- 
Ciation research program aimed at improv- 
ing the productivity of the ovens and reduc- 
ing the consumption of coke. Coke for the 
plant was supplied from a blend of coals 
imported from Poland, the U.S.S.R., and the 
United States. 

Following 2 1/2 years of neogtiations, an 
agreement was signed late in 1980 to estab- 
lish a joint venture company to build 
Egypt's first direct-reduction steel mill, at 
El-Dekheila. Equity shares in the National 
Iron and Steel Co. belong 87% to the Egyp- 
tian Government, through state-owned 
banks, insurance companies, and steel- 
makers; 5% to Nippon Kokan (NKK) (Ja- 
pan); 3% to Kobe Steel (Japan); 2% to Toyo 
Menka Kaisha (Japan) and 2% to the 
International Finance Corp. (IFC). Most of 
the engineering work for the plant had been 
completed by the end of the year, and 
commissioning was scheduled for early 
1985. Formal contracts covering construc- 
tion of the electric arc furnaces and contin- 
uous casters had not been signed by year- 
end, owing to the assassination of President 
Sadat, who was also president of the Na- 
tional Iron and Steel Co. NKK was expected 
to provide the furnaces, and Kobe, the billet 
casters, as part of their equity participation. 

The direct-roduction plant was to have a 
capacity of 716,000 tons per year, feeding an 
816,000-ton-per-year melt shop and a 
115,000-ton-per-year continuous casting 
plant. The mill was expected to produce 
120,000 tons per year of rebars and wire rod 
for the domestic construction industry. Fi- 
nancing for the project, which was expected 
to cost $835 million, was to be provided by 
the Japanese Government ($168 million in 
30-year loans), the J apanese Export-Import 
bank ($210 million in similar credits), the 
IFC ($150 million loan), and the remainder 
from commercial 

Manganese.—The Egyptian Government 
continued to investigate the possibility of 
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reopening the manganese mines at Abu 
Zeneima, on the Sinai Peninsula. In the 
early 1960's, Egypt had planned to produce 
ferromanganese from a manganese mine 
located at Um Bogma in southwestern 
Sinai. The Israeli occupation of the Sinai 
cut short plans to commission the smelter, 
and during the occupation, the entire oper- 
ation was disassembled or destroyed. Egypt 
planned to spend over $40 million to build a 
new processing plant and reactivate the 
mine. The mine was to produce 60,000 to 
70,000 tons per year of ore, which in turn 
would be processed to produce 19,000 tons 
per year of ferromanganese alloy. Most of 
this would be used in the domestic steel 
industry. Once the El-Dekheila steelworks 
becomes operational, demand for ferroman- 
ganese is expected to rise to 20,000 tons per 
year. Kaiser Engineers of California 
(United States) completed a feasibility study 
of the operation late in 1980, but no date 
was available for either groundbreaking or 
commissioning of the new plant. Reserves 
at Abu Zeneima were estimated at 2 million 
tons of ore containing between 22% and 
38% manganese and from 15% to 36% iron. 

Uranium.—Uranium production from 
Egypt’s first uranium mine remained at 
about 20 to 30 tons per year (U, O.) level. 
The mine opened in January of 1980 and 
has produced a total of less than 100 tons of 
reportedly good-quality uranium (U. O.). 
The deposit is located in the Eastern Desert, 
between Qena and Safaga. Reserves were 
estimated at 5,000 tons of U;O,. The mine 
and two other small mines scheduled to 
open in the same region were part of a 5- 
year research project being conducted by 
the Nuclear Materials Authority. Annual 
production was to increase to about 50 tons 
in 1982 and 100 tons by 1984. Egyptian 
officials were hoping the ore could be 
enriched and used for fuel for the 8 nuclear 
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powerplants that Egypt planned to build 
before the year 2000. Most of the early 
production was to be exported. 

Phosphate deposits near Wadi Qena and 
at Abu Tartur were also known to contain 
uranium as an impurity. Large-scale devel- 
opment of Egypt’s phosphate may lead to 
the extraction of uranium as a byproduct. 
The uranium content of Egypt’s phosphate 
deposits was estimated at 100,000 tons of 
UO. 


NONMETALS 


Cement.—Cement production in Egypt 
increased significantly in 1981, but remain- 
ed well below the 8-million-ton-per-year 
consumption requirement. Three of the five 
cement producers in Egypt were either 
undergoing or planning an expansion dur- 
ing the year. Projects already under con- 
struction were to double the country's ce- 
ment capacity of 4 million tons per year by 
1983. Fuller Co. (United States) received a 
$66 million contract from the Suez Cement 
Co., for a 1.4-million-ton-per-year dry pro- 
cess facility at Qattanya, 55 kilometers from 
Suez City near the Red Sea. The plant was 
scheduled to start production early in 1982. 
Suez Cement Co. was the only privately 
owned cement company formed in Egypt 
since nationalization of the industry in 
1960. 

After completing a 1.4-million-ton-per- 
year production line in 1978, the Brown 
Bouveri and F.L. Smith consortium received 
a repeat order from the Helwan Cement 
Co., to increase capacity to 3 million tons 
per year. Also, a consortium of KHD Indus- 
trienlager A.G., operating with Deutz 
France S.A., and CGEE Alsthon S.A., was 
awarded a contract by National Cement Co. 
for construction of a 1.5-million-ton-per- 
year rotary kiln at Assiut, 50 kilometers 
south of Cairo. Egypt's current and planned 
cement facilities are listed in the following 
table. 


Š Current Planned 
; tartup capacity capacity 
Location Company date (thousand (thousand 
tons) tons) 
ROVER Meee Seto eee AU E e Torah Portland Cement Co 1929 1,400 1,400 
Alexandria `- aaa Alexandria Portland 1948 500 1,000 
, ment Co. 
C11 00000 National Cement Co 1960 700 1,500 
Helwan ``- 2-2-22- Helwan Portland Cement 1978 1,400 3,000 
8 2 ³ð¹qdA Ett ea Ben on Ses Suez Cement LS ERE D 1982 ye 1,400 
ag Hammadi ___-_____________-____~- National Cement C0 1983 on 1,000 
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Clays.—EGSMA continued to examine 
the possibility of extracting alumina from 
the Kalabsha kaolin deposit, 105 kilometers 
southwest of Aswan. The region currently 
produces a small amount of kaolin for the 
domestic ceramic industry. Reserves at Ka- 
labsha were estimated at 16 million tons of 
kaolin with a 38% alumina content. The 
obstacles to utilizing the alumina from ka- 
olin were in separating the alumina from 
its combined silica, and in transporting 
large quantities of clay from the remote 
Kalabsha deposit. 

The Sinai Peninsula also contains several 
deposits of white clay and kaolin that were 
mined and marketed prior to Israeli occu- 
pation of the Sinai. The deposits occur 
about 15 kilometers from Abu Zeneima, 
near the manganese mines at Um Bogma. 
EGSMA was considering reopening these 
mines along with the manganese mines, in 
order to reindustrialize the Sinai. 

Fertilizer Materials.—The Egyptian fer- 
tilizer industry was undergoing large-scale 
expansion in 1981. The most significant 
achievement during the year was the com- 
missioning of the Talkha II ammonia-urea 
complex in September 1981. The new plant 
raised Egypt's nitrogen production capacity 
to approximately 1 million tons per year. 
The plant represented the second major 
addition to the country's nitrogenous fertil- 


Location Company 
Sue Société el Nasr d' Engrais et 
d' Industries Chimiques. 
TalkhaI______ pees (Oa ͤ K ĩ 8 
Talkha II _____ 6 EE ET DTE 
Abu ir ß n od 
Do `------ / ͤ AA 
Helů wan El Nasr Co. for Manufacturing 
Coke and Chemicals. 
Kafr-el-Zaiyat Société Financiere et 
Industrielle d'Egypte S.A. 
Assiut _______ Los course eter et ies m co 
Kosseir . __-__— Kosseir Phosphate Co. 
Abu Zaabal _ _ _ _ Abu Zaabal Fertilizer and Chem- 
ical Co. 
Dó — e cuc sd ĩͤ bv 2i unb rir 
Do n inl |o S6 ou scr 


Nitrogen.—The new Talkha II fertilizer 
complex was composed of a 326,000-ton-per- 
year contained nitrogen ammonia plant, 
and a 262,000-ton-per-year nitrogen urea 
plant. The new complex was located adja- 
cent to Talkha I, which consisted of a 
231,000-ton-per-year nitric acid unit, a 
118,000-ton-per-year nitrogen calcium am- 
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izer industry in 2 years, the first being the 
Abu Qir ammonia-urea complex that began 
operating in July 1979. 

Egypt had similar plans for the develop- 
ment of the phosphate fertilizer industry. 
Construction was continuing on the Abu 
Zaabal triple-superphosphate and phos- 
phoric acid plants during the year. When 
these plants commence operating in 1982, 
total phosphatic fertilizer capacity is ex- 
pected to reach 685,000 tons per year. 

Egypt's consumption of chemical fertiliz- 
er continued to increase nearly as rapidly as 
its output. Since the completion of the 
Aswan High Dam and the elimination of 
the annual floods that provided natural 
fertilization for the rich Nile River soils, 
Egyptian agriculture has become increas- 
ingly dependent on chemical fertilizer. Con- 
sumption in 1980 averaged 554,000 tons of 
nitrogen in ammonia and urea, and 102,000 
tons of P.O; in phosphatic fertilizers. Since 
1976, Egypt has imported an average of 
250,000 tons per year of nitrogenous fertiliz- 
er, or about one-half of its annual consump- 
tion. The fertilizer plants now in operation 
and under construction in Egypt could 
make it self-sufficient in chemical fertilizer 
by 1984. Egypt’s operating and planned 
fertilizer plants are listed in the following 
table. 


Capacity 


Primary product ze De 

per year) 

Calcium nitrate ___________ 1951 275 
Calcium ammonium nitrate_ _ _ 1975 365 
Ammonia/urea __________ 1981 1,000 
tor UO: e o 1979 900 
Ammoniumnitrate 1984 150 
Calcium ammonium nitrate. . _ 1964 140 
Single superphosphate .. _ _ _ _ 1937 200 
S tein A A clk LIES 1969 200 
he Os Se og, it 1958 50 
3% E E E A 1948 200 
Triple superphosphate _ _ _ _ _ _ 1982 175 
Phosphoric acid 1982 200 


monium nitrate plant, and a 98,000-ton-per- 
year ammonia unit. Talkha I came on- 
Stream in 1975. Both units received natural 
gas feedstock piped from the Abu Madi 
Gasfield in the Nile Delta. The consumption 
rate of about 30 million cubic feet per day of 
natural gas was to be increased to 105 
million cubic feet per day as the Talkha 
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unit production expanded. Both Talkha I 
and Talkha II were built by Foster Wheeler 
Italiana. 

The Abu Qir ammonia-urea plant began 
operating in 1979. Production capacity of 
this complex was 350,000 tons per year 
ammonia and 550,000 tons per year of urea. 
Feedstock was supplied by the Abu Qir 
Gasfield. Plans were underway in 1981 to 
further expand Abu Qir through the addi- 
tion of a 150,000-ton-per-year ammonium 
nitrate plant to absorb excess ammonia, 
and a 135,000-ton-per-year nitric acid facili- 
ty. 
Phosphatic Fertilizer.—Construction was 
continuing on Egypt's largest phosphatic 
fertilizer complex at Abu Zaabal, 20 kilome- 
ters north of Cairo. Single superphosphate, 
on which the country's phosphate fertilizer 
industry had been based, was to be supple- 
mented in 1982 by the first production of 
triple superphosphate. The Abu Zaabal 
complex consisted of two single-super- 
phosphate plants and two sulfuric acid 
plants in addition to the new units. The new 
plant was to produce 175,000 tons per year 
of triple superphosphate and 200,000 tons 
per year of phosphoric acid. Krebs of France 
was awarded a contract in 1980 to add a 
third unit that was to produce 215,000 tons 
per year of sulfuric acid and 100,000 tons 
per year of 65% oleum. Also under con- 
struction were phosphoric acid and triple- 
superphosphate handling facilities. 

Egypt was considering building another 
fertilizer complex, to be based in the Red 
Sea area. Late in 1981, the Ministry of 
Industry invited several companies to pre- 
pare studies for a new joint venture fertiliz- 
er project. Carbonnage de France Chimie 
(France) and Technipetrol (Italy) joined to 
present the Egyptians with a plan for a 
combined nitrate-phosphate fertilizer com- 
plex. The project would produce 1,000 tons 
per day of ammonia and 1,700 tons per day 
of urea from gas provided by the Gulf of 
Suez gasfields. Also included in the plan 
was a plant to produce 300,000 tons per year 
of diammonium phosphate, utilizing phos- 
phate rock from the Abu Tartur deposit, 
which was still in the planning stage. Esti- 
mated cost of the project was $400 million. 
The earliest possible commissioning would 
be 1984-85. 

Gypsum.— Production of gypsum increas- 
ed in 1981 in response to the expanded 
capacity in the cement industry. The Egyp- 
tian Gypsum, Marble, and Quarries Co. was 
planning to further expand its output with 
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the construction of a 300,000-ton-per-year 
gypsum plant in Alexandria. About 50,000 
tons per year of the output from the plant 
was to be used in the manufacture of 
gypsum blocks, with the remainder going to 
the domestic cement industry. 

Many commercial deposits of gypsum 
have been located in Egypt, the most impor- 
tant being the 20 million ton reserve 
that occurs at El-Hamman, southwest of 
Alexandria, and the deposit at Ras Malaab, 
on the Sinai Peninsula. The deposit at Ras 
Malaab had been worked in the late 1950's 
and early 1960's by the Ras Malaab Mining 
Co., which produced gypsum for wallboard 
and cement. The operation was closed after 
the Israeli occupation but was being consid- 
ered for revitalization to strengthen Egypt's 
industrial base in the Sinai. Egypt was 
considering building a 300,000-ton-per-year 
processing plant at the site, at a cost of 
about $20 million. Reserves at Ras Malaab 
were estimated at 250 million tons. 

Phosphate Rock.—Production of phos- 
phate rock continued to increase in 1981, 
but remained substantially below the tar- 
geted output. Production from the Red Sea 
mines at Kossier and Safaga declined to 
about 180,000 tons per year, while output 
from the Hamrawein deposit, in the East- 
ern Desert increased substantially. The cal- 
cining plant at Hamrawein continued to 
experience some problems and was oper- 
ating at about 75% of capacity. The mine 
and plant were expected to become fully 
operational by 1983 with an annual capaci- 
ty of 600,000 tons of phosphate concentrate 
averaging 33% P,O, The Hamrawein de- 
posit was being operated by the Misr Phos- 
phate Co. of Egypt. 

The Red Sea Phosphate Co. was consider- 
ing developing another mine, close to 
Hamrawein, at Abu Sheigela. The new 
mine was to replace the Kosseir and Safaga 
Mines, also operated by the Red Sea Phos- 
phate Co. These older deposits would be 
nearly depleted by 1985, when Abu Sheigela 
was to become fully operational. 

Expansion was also planned at the West 
Sabaya Mine, 31 kilometers north of Idfu on 
the Nile River. Output was to be expanded 
from the current level of 120,000 tons per 
year of concentrate to 500,000 tons per year. 
The increased production was to be used in 
the Abu Zaabal triple-superphosphate and 
phosphoric acid fertilizer plant. The deposit 
and the fertilizer plant were operated by 
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the Abu Zaabal Fertilizer and Chemical Co. 

Progress was also made during the year 
on development of Egypt's largest phos- 
phate deposit at Abu Tartur in the Western 
Desert. Reserves of Abu Tartur were esti- 
mated at 1 billion tons, containing an aver- 
age of 25% P.Os. Production from the pilot 
plant began in 1980 and reached about 
100,000 tons of concentrate in 1981. The 
small mine and beneficiation plant was 
built in 1978 by Sofremines (France) and 
Alusuisse (Switzerland). The mine provided 
bulk samples for testing and also some 
input for the manufacture of single super- 
phosphate at Assuit. The Government 
planned to increase output to around 3.5 
million tons per year by 1983, possibly 
increasing output to 6 million tons by 1986. 

EGSMA examined a phosphate deposit 
near Wadi Qena in the Eastern Desert 
where EGSMA had reported a large deposit 
but had not specified its tonnage or grade. 
Initial tests indicated a high concentration 
of uranium in the ore. 

Salt.—Salt production in Egypt was 
scheduled to undergo a large-scale expan- 
sion within the next several years. The El 
Nasr Saline Co., located at Port Said, was 
increasing its production of sodium chloride 
through addition of new salt pans. The 
company was also seeking financial support 
for a proposed $100 million chemical com- 
plex, to be located at Lake Qarun, 83 kilo- 
meters southwest of Cairo. The company 
planned to produce 200,000 tons per year of 
high-grade salt (99.98% NaC1), 21,000 tons 
per year of magnesia, and 7,500 tons per 
year of sodium sulfate. Feasibility studies 
for the project were carried out by DSS 
Engineers (United States) and White Con- 
sultants (United Kingdom). The earliest 
possible production date, should financing 
become available, was 1984. 


MINERAL FUELS 


Coal.—Negotiations were underway in 
1981 to reopen the Maghara coal mine, 
located in north-central Sinai. The mine 
was worked between 1959 and 1967 but has 
been closed since that time. The deposit 
contained 27.5 million tons of probable re- 
serves. In 1980, the Government allocated 
$21 million to reopen the mine and repair 
the rail lines. Once the mine is opened, the 
Government expects an annual production 
of about 300,000 tons for the first few years. 
About half of the annual production was to 
be used in making coke, with the remainder 
going to a planned thermal power station to 
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be built near the deposit. Plans for the 
power station, however, remained tentative 
during the year. 

Natural Gas.—Egypt's production of both 
associated and nonassociated gas increased 
significantly from 1980 to 1981. The rise 
reflected both the increasing production of 
crude oil and the greater utilization of 
natural gas reserves for industrial uses and 
for export as natural gas liquids. 

The country produced approximately 200 
million cubic feet per day of associated gas 
from the Gulf of Suez oilfields. Facilities to 
gather and process a large portion of this 
gas were under construction in 1981. In 
1979, the World Bank's International Bank 
for Reconstruction and Development grant- 
ed the Egyptian General Petroleum Author- 
ity (EGPA) a $75 million loan to partly 
finance a project to gather, process, and 
transport associated gas from the Gulf of 
Suez oilfields. Late in 1981, Daelim Engi- 
neering Co., Ltd., (Republic of Korea) won a 
$17 million contract to construct a 40- 
million-cubic-foot-per-day gas gathering sta- 
tion at Ras Bakr, on the west side of the 
Gulf of Suez. This station was to be linked 
by a 16-inch pipeline to the main gas proc- 
essing and compressing station at Ras Skuk- 
air. The processing plant was to utilize 120 
million cubic feet per day of associated gas 
to produce 260 tons per day of liquefied 
petroleum gas (LPG) and 600 tons per day of 
naphtha. Daelim was also constructing the 
processing facility. The plant was due on- 
stream in June of 1982. 

In 1981, Egypt produced nonassociated 
gas from three fields: Abu Madi (50 million 
cubic feet per day) in the northern Nile 
Delta, Abu Qir (100 million cubic feet per 
day) offshore in Abu Qir Bay, and Abu 
Gharadig (70 million cubic feet per day) in 
the Western Desert. 

At the Abu Madi Field, reserves of non- 
associated gas were estimated at about 1 
trillion cubic feet. Natural gas from Abu 
Madi was being utilized as feedstock for the 
Talkha I and Talkha II fertilizer plants and 
at other industrial ventures in the area. 
The Belayim Petroleum Co. (Petrobel) a 
subsidiary of Italy's Ente Nationale Idrocar- 
buri (ENI) group, also operated a gas pro- 
cessing plant at Abu Madi, which processed 
about 35 million cubic feet per day of gas, to 
produce about 800 barrels per day of natu- 
ral gasoline. Total gas capacity of the plant 
was 120 million cubic feet per day.* Produc- 
tion from the field was to increase signifi- 
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cantly by the middle of the decade to fuel 
both the fertilizer plants and the gas pro- 
cessing facility. 

The offshore Abu Qir Gasfield began pro- 
duction in 1979 at 100 million cubic feet per 
day and was scheduled to reach 200 million 
cubic feet per day by the middle of the 
1980's. Gas produced at Abu Qir was used in 
the Abu Qir fertilizer plant and nearby 
power-generating facilities and industrial 
plants. The Egyptian General Petroleum 
Corp. (EGPO) also utilized Abu Qir gas at a 
65-million-cubic-foot-per-day gas processing 
plant, which produced approximately 1,400 
barrels per day of natural gasoline. Total 
gas throughput capacity at the plant was 
150 million cubic feet per day. 

In October 1981, EGPA invited prequali- 
fication bids for the construction of a 200- 
ton-per-day LPG recovery plant for the Abu 
Qir Gasfield. EGPA was seeking loans from 
the World Bank and the European Invest- 
ment Bank to assist in financing the proj- 
ect. 
The Abu Gharadig Field in the Western 
Desert produced about 70 million cubic feet 
per day of natural gas in 1981. Reserves at 
Abu Gharadig were estimated at about 3 
trillion cubic feet. Gas production was used 
at the cement plants at Helwan and Turah, 
as well as the Helwan iron and steel com- 
plex. Amoco International (United States) 
was operating two processing plants for Abu 
Gharadig gas; one which produced approx- 
imately 1 million barrels per year of con- 
densate, and the other at Dashour, which 
produced about 1,400 barrels per day of 
liquefied petroleum gas. The combined 
throughput capacity of both gas processing 
facilities was 207 million cubic feet per day 
of natural gas. 

Two significant gas discoveries were 
made in 1981. The first was by Mobil Oil 
Corp. (United States) at its Temsah No. 2 
well off the Damietta branch of the Nile 
Delta in the offshore Mediterranean. The 
well was 28 miles offshore in 228 feet of 
water. The well tested at 25 million cubic 
feet per day of gas and 1,440 barrels per day 
of 48° API condensate. The well was one- 
half mile northeast of Mobil's Temsah No. 1 
well, which produced over 5 million cubic 
feet per day of gas when discovered in 1977. 
The General Petroleum Co. (GPO), a subsid- 


319 


iary of EGPC, discovered gas at the GPC-1 
well in the Western Desert. Test results 
from the well were unavailable by yearend. 

Petroleum.—Egypt's production of crude 
oil continued to rise in 1981, registering a 
3% increase over the 1980 level. The pro- 
duction level for the year averaged 642,000 
barrels per day, which brought the country 
closer to its target of 1 million barrels per 
day by 1985. Egypt's total investment in the 
oil sector for fiscal year 1980-81 was $231 
million, of which $105 million was derived 
from foreign sources. Of the total resources 
invested, 39% were directed toward explo- 
ration and production, 28% to refining and 
processing, and 3396 to transportation and 
distribution. Seventy exploration wells were 
drilled during the year, which yielded 13 
discoveries—12 offshore in the Gulf of Suez 
and one onshore in the Western Desert. 

The value of Egypt's oil and gas output 
for fiscal year 1980-81, calculated on world 
market prices, was $9.1 billion, of which the 
foreign partners' share came to $1.9 billion. 
Of the remainder, $4.3 billion was earmark- 
ed for local consumption, with the other 
$2.9 billion for export. The planned invest- 
ment in the oil sector for fiscal year 1981-82 
was $1.275 billion. At the end of 1981, 
Egypt's petroleum reserves were estimated 
at 3.2 billion barrels. 

Production from the Gulf of Suez oilfields 
continued to increase in 1981, and many 
new discoveries were made in the area. The 
majority of Egypt's oil was produced in the 
Gulf of Suez by joint venture companies of 
Amoco Egypt Co. (United States) and EG- 
PA; these companies were the Gulf of Suez 
Petroleum Co., the Nile Valley Petroleum 
Co., and the Fayum Petroleum Co. 

Several other companies were producing 
oil in conjunction with EGPA. These in- 
clude Italy's ENI subsidiary Azienda Gen- 
erale Italiana Petroleos (AGIP) through Pe- 
trobel, the Phillips Petroleum Co. (United 
States) through ownership in the Western 
Desert Petroleum Co., and Total-Proche 
Orient (Total-France). GPC was EGPC's 
wholly owned subsidiary for production and 
marketing of Egypt's share of crude oil 
output. Egypt's major oilfields, their owners 
and/or operators, estimated production lev- 
el, and locations are listed in the following 
table. 
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Owner and/or operator 


Field name 

El- Morgan Amoco-EGPA/GUPCO.. _ 
BR sed ye, ear Rer ei 899 ĩð 
// ⁵⁰ tU. ĩ decur FF 
8199¶8888s . Amoco-EPGA ....... 
Shiab Ali (Alma) --------  ...- 7§»ö§öĩoDL Sd. 
Abu Rudeis ___________~3—s- ___ dO ds um 
Belayim .........-.-- AGIP-EPGA/Petrobel _ — 
Balayim Marine 9 EEE 


Alamein / Lidma Phillips-EGPA / WEPCO .- 


Source: International Petroleum Encyclopedia. 


New discoveries. —Several significant dis- 
coveries of crude oil were made in 1981. A 
group composed of Deminex (Federal Re- 
public of Germany), Royal Dutch Shell (Ne- 
therlands), and British Petroleum (United 
Kingdom) discovered oil in its third well in 
the Ghubba-al-Zeit offshore concession at 
the mouth of the Gulf of Suez. The well 
tested at 6,000 barrels per day from two 
formations. The well was the first commer- 
cial discovery in a previously untapped part 
of the Gulf. 

Shell Winning N.V. (Netherlands) drilled 
a highly promising 11,000-foot foot well on 
its 5,800-square-kilometer production shar- 
ing concession at Badr-al Din in the Qattara 
Depression in Egypt's Western Desert. The 
well produced 6,000 barrels per day of high- 
quality 38* to 39* API crude, 400 barrels per 
day of condensate, and 5 million cubic feet 
per day of natural gas. This discovery was 
significant for two reasons: its location was 
in an area that had produced only a few 
minor discoveries, and the oil quality was 
exceptionally good compared with other 
finds in the area. 

Finally, AGIP announced that its subsid- 
iary, International Egyptian Oil Co., made 
an important crude oil discovery in the Al- 
Tina Gulf, 50 kilometers east of Port Said 
off the Sinai Coast. This was the first 
discovery of commercial quality ever made 
in Egypt's Mediterranean offshore, in an 
area that was previously thought to contain 
only natural gas reserves. 

Exploration. —With the number of discov- 
eries continuing to rise in Egypt, interna- 
tional attention has been focused on the 
areas yet to be claimed for exploration. All 
exploration agreements signed during the 
year were production sharing concessions 
with EGPA, with multiyear exploration 
obligations, significant signature bonuses, 
and an output split averaging 80% in favor 
of EGPA. Exploration agreements were 
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Production level : 
(barrels per day) Location 
120,000 Gulf of Suez. 
140,000 Do. 
,000 Do. 
30,000 Do. 
15,000 Western Sinai-Gulf of 
uez. 
100,000 Sinai Peninsula-Offshore. 
40,000 Sinai Peninsula. 
70,000 Offshore-Sinai Gulf of 
uez. 
20,000 Western Desert. 


signed in 1981 with the following compa- 
nies: Total (France), Conoco (United States), 
Keith Collins Petroleum Corp. (United 
States), Murphy Oil Co. (United States), 
Agip (Italy), Petrofina (Belgium), Gulf- 
stream Resources (Canada), and Lochiel 
Exploration Ltd. (Canada). 

In addition to these agreements, two Jap- 
anese firms, Mitsui Oil Exploration Corp. 
and Fuyo Petroleum Development Corp., 
acquired a 20% interest in Southeastern 
Drilling Co.’s (Sedco) (United States) 6,000- 
square-kilometer Tiba tract. Tiba was locat- 
ed 120 kilometers west of Cairo, and 80 
kilometers south of the Mediterranean 
coast. Sedco acquired the tract in 1979. Also 
Louisiana Land and Exploration Suez Inc., 
a USS. firm, planned to drill two wildcats in 
its 690-kilometer concession in the Eastern 
Desert adjoining the Gulf of Suez. Drilling 
began in October 1981. 

Pipelines.—The Arab Petroleum Pipe- 
lines Co. was considering raising the capaci- 
ty of the Suez—Mediterranean pipeline, 
commonly known as SUMED, from the 
current 590 million barrels per year to the 
system's design capacity of 850 million bar- 
rels per year. With output from the Gulf of 
Suez fields increasing, international oil 
companies were anxious to transport oil 
through the overland pipeline route to the 
Mediterranean Sea terminal rather than 
going through the Suez Canal. 

Refining.—Egypt's six operating refin- 
eries, with a combined crude oil input 
capacity of over 100 million barrels per 
year, handled about 40% to 45% of Egypt's 
domestic crude oil production. In 1981, 
Egypt's consumption of crude oil averaged 
310,000 barrels per day, just slightly above 
its refinery capacity. A small amount of 
petroleum products were imported during 
the year, mainly from Western Europe. 
Egypt's refinery capacities are listed in the 
following table. 
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Capacity 
Company Location vou 
per day) 
Suez Oil Processing Co Suez 10,000 
Mustu 25,000 
rud 
Tanta .. . 10,000 
El Nasr Petroleum C0 Suez... 18,000 
Am- 22,000 
eriyah, 
Alexandria Petroleum Co Alexand- 23,000 
ra. 


Source: International Petroleum Encyclopedia. 


The Alexandria Petroleum Co. refinery in 
Alexandria planned to add several new 
units to the refinery, including a 20,000- 
barrel-per-day vacuum distillation unit, a 
3,000-barrel-per-day lubrication oil plant, 
and a 260-barrel-per-day wax plant. All the 
plants were to be built by Chiyoda Chemical 
Engineering and Construction Co. (Japan). 
Also under construction were several new 
units at the Suez Oil Processing Co. plant at 
Suez, including a new lubrication oil desul- 
furization complex, a hydrotreater, and a 
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catalytic reforming unit. 

Work was also progressing on Egypt's 
first petrochemical complex, to be located at 
Ameriyah, adjacent to the El-Nasr Petrole- 
um Co. refinery. The plant was to produce 
80,000 tons per year of polyvinyl chloride, 
90,000 tons of low-density polyethylene, and 
50,000 tons of high-density polyethylene. 
The ethylene feedstock was to be imported 
from Montedison of Italy, which was a 25% 
partner in the operation with EGPA. The 
plant was scheduled to go onstream in 1982, 
at a cost of $550 million. 

The El-Nasr Petroleum Co. awarded a 
contract to Snamprogetti of Italy for con- 
struction of a 40,000-ton-per-year linear 
alkylbenzene plant in 1981. The unit, to be 
constructed at Ameriyah adjacent to the 
refinery, was to be completed late in 1983, 
at a cost of $70 million. 


! Physical scientist, Division of Foreign Data. 
*Where 5 have been converted from 
an nas (LE) to U.S. dollars at the rate of 


1582 5. f. East Economic Survey. V. 25, No. 22, Mar. 15, 
p. 8. 
International Petroleum Encyclopedia. 1981 ed., p. 297. 
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The Mineral Industry of 
Finland 


By Joseph B. Huvos! 


In 1981, after 2 years of economic growth, 
Finland finally felt the effects of the inter- 
national recession, which in Finland itself 
was aggravated by the adverse weather 
conditions, which lowered agricultural pro- 
duction. The rate of growth of the gross 
national product (GNP) fell from 5% in 1980 
to only 1% in 1981. The GNP was approxi- 
mately $50 billion? at current prices, unem- 
ployment rose to over 5%, and inflation was 
12%. The contribution of mining and quar- 
rying to the GNP was about 0.5%, but 
together with manufacturing this sector 
amounted to 27.4% of the GNP. 

Important events in Finland's mineral 


industry in 1981 included commissioning of 
new plants and equipment, such as Outo- 
kumpu Oy's new copper converter at Harja- 
valta, Ovako Oy's new rod mill at Dalsbruk, 
and Kemira Oy's nitric acid plant at Uusi- 
kaupunki, a sulfuric acid plant at Pori, and 
a sodium sulfate plant at Kokkola. Several 
large projects at existing facilities were 
started, including enlargement of Kemira 
Oy's Siilinjárvi phosphate project; construc- 
tion of Rautaruukki Oy's Laurinoja Mine; 
expansion of Outokumpu Oy’s nickel smelt- 
er, Pori electrolytic copper refinery, and 
Tornio stainless steel plant; and construc- 
tion of Outokumpu Oy's Enonkoski nickel 
mine. 


PRODUCTION 


Production of mineral commodities in 
1977-81 is shown in table 1. 

Volume indexes (1975-100) of the coun- 
try's mineral industry and its industry as a 


whole for 1980-81 are shown in the follow- 
ing tabulation; all mineral-related indexes 
declined: 


Sector 1980 1981" 
Mining and quarrying. - - -------- 140 119 
Nonmetallic minerals processing 114 103 
Iron and steel 173 168 
Nonferrous metals 140 187 
Petroleum refining . ggg 148 182 
Industrial chemicals. |... 117 112 
All industr7/ 127 129 

preliminary. 


Source: Central Statistical Office of Finland (Helsinki). 
Bulletin of Statistics, No. 4, pp. 8-9. 


323 


324 


Table 1.—Finland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
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Commodity 1977 1978 1979 1980 1981” 
METALS 
Aluminum metal, secondary. ~ - - ---------- 7,400 7,000 8,000 8,000 9,000 
Cadmium metal, refined Vo EN 521 611 590 581 621 
Chromium: Chromite: 
Gross weight 
Lump ore 233,129 328,542 257,107 175,770 209,912 
Concentrate _ - - - --------------- 145,131 160,865 152,297 165, 181,000 
Foundry and 23,7 17,559 25,289 21,400 21,400 
CraOs content: 

DÓTO -aenn nn 62,479 86,078 69,419 NA 53,318 
Concentrate __________________ - 939 66,116 i NA 72,207 
Foundry and 11.087 : 11,100 NA 10,073 

Cobalt: 
Mine output, metal contentt 1,227 11212 71,065 1,035 1,034 
85 Metal, refined dsds 985 922 1,162 1,151 1,229 
Mine output, metal content 46,728 46,865 41,063 36,918 38,539 
Metal: 
Smelter: 
un! ⁵ 88 61.542 53,737 55, 300 49,200 54,141 
Secondary _—--------------- 10,563 9, : 10,000 12,950 
TOR] — ono ⁊ 72,105 63,721 65,200 59,200 61,697 
Refined 
VETERE T eee 32,755 32,719 33,027 30,542 23,796 
Secondary 10,000 10,000 10,000 10,000 10,000 
/f A 42,155 42,119 43,021 40,542 33,796 
Gold metall troy ounces. _ 21,392 : 325 41,828 31,893 
Iron and stee 
Iron ore, marketable, all types: 
Gross weight . thousand tons 1,141 1,088 1,144 1,172 1,230 
Fe content do- 753 712 738 155 789 
Pig ron lez do- 1.763 1.916 2.038 2,019 1.978 
Ferroelloys: Ferrochromium do 84 45 49 53 51 
Ingots 6'717 ee do— 2.171 2,304 2,469 2,472 2,393 
ings ------------- do. ..- 25 29 30 37 35 
Semimanufactures, rolled do. .-- 1,518 1,804 1,900 2,509 1,848 
Lead, mine output, metal content 628 790 1,000 1,134 1,942 
Mercur 76- pound flasks — 630 1,145 11,348 2,170 1.949 
Na enum metal ______________-_-_-_ NN ace 104 114 165 
ickel: 
Mine output, metal content 5,837 14,170 5,800 6,531 6,864 
Nickel sulfate, metal contenntt — 223 173 NA NA NA 
etal, electrolytic ocn ese 86 9,447 7,501 11,460 12,807 13,310 
Platinum-group metals: 
Palladium troy ounces. . NA NA 932 675 1,993 
Platinum JJ 8 do_ _ —_ 640 640 711 225 1,608 
Selenium metal - kilograms_ _ 11,654 16,830 17,541 17,250 19,122 
Silver metall troy ounces_ _ 812, 898 1,068,850 1,027 729 1,429,581 1,215, 451 
itanium concentrate: Ilmenite: 
Gross weiggnt. ~________ 124,700 131,900 119,700 159,000 161,500 
TECOhÜéDL .— AA ee 56,240 59,750 54,223 712,026 €70,000 
Vanadium (V30s): 
ross weight _-——-—---------------—— 3,328 5,007 4,941 5,076 5,557 
contenitũldʒ «4 1,864 2,805 ] 2,844 8,112 
Mine output, metal content 62,856 52,923 51,623 58,433 53,480 
)J) C 137,980 182,935 147,064 146,719 139,835 
NONMETALS 
M TOP Rc 70,467 68,239 103,639 140,900 140,500 
ponent i d 3 thousand tons 1.712 1.704 : 1,793 1,787 
JJ 8 71,890 71,330 67,928 74,089 63,066 
EA pc an ———— to 235,000 194,101 *439,105 392,227 382,903 
n: N content of ammonia |... 131,400 49,900 114,200 70,100 68,800 
tes, natural: Apatitte 2,550 4,218 : 137,950 200,927 
Pyriten gross weint 295,015 215,765 341,967 321,797 403,352 
Sodium compounds: Sodium sulfate*__ _______ 45,000 50,000 45,000 45,000 45,000 
Limestone and dolomite: 
For cement manufacture 
thousand tons 2,535 2,287 2,339 2,534 2,416 
For lime manufacture do— - 430 387 439 392 
For sulfite and metallurgical use . do- 98 81 80 82 75 
erui ee E 8 Uc 901 1,055 1,241 1,428 631 
Quartz PM 119 145 217 231 255 
Sulfur: 
S content of pyritess _ do- 130 81 151 144 184 


See footnotes at end of table. 
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Table 1.—Finland: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1917 1978 1979 1980 1981P 
NONMETALS —Continued 
Sulfur —Continued 
Byproduct: 
Of metallurgy- - - ---- thousand tons 280 232 263 241 
Of petroleum do... 30 30 30 *80 
Total. co cci do... 435 9 444 42 448 
1 ³ĩ¹¹ Ä ⁵ ³ a L 156,584 195,159 261,180 817,901 807,915 
Wollastonite _______________-________ 8,904 1, 10,576 8,782 18,690 
MINERAL FUELS AND RELATED MATERIALS 
Peat 
For fuel use thousand tons 600 1,870 1,551 1,841 2,000 
For agriculture and other uses "NINE 231 208 773 578 500 
Petroleum refinery products 
Gasoline thousand eine barrels. _ 15,630 16,737 17,508 NA NA 
rtr mS do— 1.582 765 1,806 NA NA 
Kerosine _ - -—------------—-—- do— 3⁴ 29 40 NA NA 
Distillate fuel oil! do- 29,060 26,993 28,000 NA NA 
Residual fuel oil . _- do- 27, 330 24,707 24,997 NA NA 
Liquefied petroleum gas do— d Sies i 1,188 NA NA 
Other _—__----------------- do- 8.539 ' 8,477 NA NA 
Refinery fuel and losses do... 5,269 4,629 5,035 NA NA 
Total. (oc cnin do... 88,607 83,328 87,051 NA NA 
“Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through Aug. 18, 1982. 
TRADE 


The brisk rate of export growth during 
the past 2 years leveled off by the end of 
1981, but Finland’s trade balance improved 
substantially. 

The United States continued to maintain 
a positive balance-of-trade with Finland in 


1981, largely on the strength of exports of 
coal, aircraft, office machinery, and chemi- 
cals. | 
Finland's mineral commodity trade in 
1979 and 1980 is shown in tables 2 and 3. 


Table 2.—Finland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 f : 
nien Other (principal 
METALS 
Aluminum: 
Oxides and V here 53 E Rally Malek Eu 8 -- West Germany 7; Austria 1. 
Metal including alloys: 
Oi ey Oya ce p s NA 102 _. All to West Germany. 
Unwrou ght kk. 1,337 3,887 84 Ja 1,449; Sweden 1,288; Weat 
rmany 494. 
Semimanufactures 23,277 28,796 4 West Germany 6,138; United King- 
dom 4,441; Sweden 4,415. 
Cadmium metal including alloys, all forms NA 565 60 Sweden 160; United Kingdom 119; 
Belgium- m 102. 
Chromium: Chromitteeee 308,847 206. 547 31.208 Sweden 149,107; France 16,328; 
Poland 8,008. 
Oxides and hydroxides value 2 $521 — All to U.S. S. R. 
Metal including alloys, all forms e NA 1.201 408 United Kingdom 259; East 


See footnotes at end of table. 
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Table 2.—Finland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


1980 


Destinations, 1980 


Commodit 1979 
nd United Other (principal) 
METALS —Continued 
Co 
Ore and concentrate m 15 _. All to Denmark. 
Aig and hydroxides |... NA 387 — United Kingdom 278; France 23. 
EEE we eine erg NE ENTS E en a METUS ies 81 _. All to Sweden. 
Metal, including alloys: 
JJ; 521 234 -- Denmark 224; West Germany 10. 
Unwrou ght 16,893 5,945 -. East Germany 3,949; Switzerland 
ad ,001; ,001; Belgium Luxeenbou 995. 
Semimanufacture |... LLL... 29,158 28,411 976 n- 
* 8, 178: West Germany 28. 
Iron and steel: 
es ana concentrate |... LL LL LLL LL L2 10 14,628 14,628 
Scrap JJ ³ KA 8 8,661 194 -- Sweden 127; West Germany 67. 
Pig iron WAA 8 82,518 17,520 --  ]tal Ae 10,858; 5 2,912: 
Ferroalloy sss 81,735 16,982 M Sweden 8, 464: . 7,216; 
Steel, primary form 163,350 129,465 __ Sweden 85,708; United Kingdom 
30,317; West Germany 11215 
Semimanufactures: 
Bars, rods, angles, shapes, sections - 222,447 174.515 2,020 West Germany 41,002; U.S.S.R. 
ten France 15 5,065; Sweden 
Plates and sheeti sse 667,929 582,532 38,648 West Germany 90,458; Sweden 
pr ; Norway 59, 557; U.S.S.R. 
Hoop and strip - -- -.-------- 33,422 25,466 180 USSR. 9,088; Norway 4,160; 
ro el 3, 702; West Germany 
Rails and accessories 808 127 T ag 92; West Germany 14; Sweden 
Wile num oU ini eo: 4,657 2,685 Se Sweden 2 2,231; United Kingdom 
Tubes, pipes, fittings . gs 68,278 68,653 85 Sweden 29 29,658; US x "d 10,319; 
Castings and forgings, rough —-—--— 3,292 3,255 64 Sweden 1,945; 148 Weet Ge German 378; 
Norway 213; France 210. 
Ore and concentrate 2,035 2,047 — All to Sweden. 
and hydroxides .....- Ec 1 — All to U.S. S. R. 
Metal including alloys 
Doct colam ad nr 102 20 — All to Denmark. 
Unwrou chte 991 869 nim 5262, A United Kingdom 
Semimanufacturess 59 45 _. Australia 29; Belgium- 
Luxembourg 14. 
he metal including aloye: Scrap ———— NA 31 31 
Mercur / 76. pound ka. NA 1.595 "- pum arnt our 1,189; 
Romania 203; Netherlands 174. 
Mol num: 
and concentrate NA 1 _. All to East Germany. 
i reri including alloys, all forms .. NA 1 -- All to Sweden. 
ickel: 
Ore and concentrateeeeeeeeeeeeeeee 686 1,657 -- All to Norway. 
including alloys: i 
í o RE EEE de 8 = 
Unwrought. ----------------- 9,578 11,104 4,182 United Kingdom 1,521; 8 
: Germany 1,466; Ital 
Semimanufactures 5 268 (à Norway 201; Be 1 
Platin etals including all oe 
um-group m inclu 0 
ünwroudht and wrought 8 
Ei value, thousands. . $389 $237 -- United Kingdom $236. 
ver: 
Ore and concentrate do- NA $156 _. All to United Kingdom. 
Waste and sweepings*_________ oO. 3) $7, — United Kingdom $2,943; West 
seni $2,415; Sweden $1,785. 
Metal includi "Mid unwrought and 
partly wrought. - ---------- E $4,932 333,151 M nited Kingdom $16,051; West 
"Germany $13,829; Sweden 
Tantalum metal including alloys, all forms Md 
do... NA $7 -- All to East Germany. 
Tin metal including alloys: 
BORD. ou d LUC 14 47 -- United Kingdom 23; West 
Germany 15; Sweden 9. 
Unsre 7 5 — All to en. 
Semimanufactures i 2 -- All to United Kingdom. 


See footnotes at end of table. 
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Table 2.—Finland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 . 
d cues Other (principal) 
METALS —Continued 
Titanium oxides NA 2,634 309 Hungary 740; Sweden 558; East 
Germany 519. 
Tungsten metal including alloys, all form NA 15 om ne Germany 7; United Kingdom 
Zinc: 
J ³ͤ A n NA 3 X Niger 2. 
Metal’ a alloys: 
pean ag e ae ERU 8 501 1,596 --  Belgium-Luxembourg 449; West 
rmany 439; France 410. 
E NS ONERE POE 129,565 120, 613 18,127 nited om 27,311; Nether- 
lands 14, ; Yugoslavia 13,101. 
Semimanufactures 56 18 -.  USSR.9; 'Sweden 4; Libya 3. 
Ash and residue containing nonferrous 
metáli ——— ebd 14,037 3,252 -- France 1,186; West Germany 873; 
s Bellum Luxembou 711. 
Oxides, hydroxides, peroxides |... NA 5,398 873 1,457; United King- 
üii Tia 1,138; weden 463. 
etals: 
Metalloids ________________-_ NA 56 2 i 47: United Kingdom 
; Italy 2. 
Alkali, alkaline earth, rare-earth metals NA 2 _. Japan 2. 
Base metals including alloys, all forms _ 51,876 36 1 Denmark 25; Sweden 10. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc. 
value, thousands Le $3 _. All to Zambia 
Grinding and polishing wheels and stones 58 83 (1) U.S.S.R. 63; Sweden 6; West Ger- 
many 3. 
Asbestos, crude_________.____-____- as 20 — All to Norway. 
Barite and witherite. - - - ------------- a= 18 _. All to Japan. 
Boron materials: Crude natural borates EM 12 _. All to Sweden. 
Cement. «˙²]¹12ͤ d 217,541 66,129 NN U.S.S.R. 33,710; Sweden 23,890; 
Nigeria 6, 401. 
JJ UM TRECE PEE LR NA 15 — Nigeria 58; Niger 17. 
Clays and clay products: 
Fire Clay ------------------- NA 130 -— Sweden 82; United nen 38. 
Other Bc qM RM MUN NA 268 _. Sweden 231; France 35 
Products 
Refractory including nonclay brick 732 4,018 -- Sweden aa U.S.S.R. 762; Saudi 
Arabia 297. 
Nonrefractory // 2,405 1,963 90 U.S.S.R. 764; Sweden 710; Iraq 161. 
Diamond gem, not set or mrang 
ue, thousands_ _ $499 $959 --  Belgium-Luxembourg $386; 
"v am $251; United Kingdom 
Diatomite and other infusorial earth |... NA 42 _. United Kingdom 
Feldspar and fluorspa! ! NA 47,310 -- United Kingdom 20. 642; West 
Germany 10,577; Sweden 8,005. 
Fertilizer materials: 
Crude, phosphatiic = 1,677 -- West Germany 1,381; Sweden 296. 
Manufactured: 
Nitrogenouss 62,416 8,644 -- India 6,647; Belgium-Luxembourg 
1, 110; Ireland 610. 
Phosphatic - - - -------------—- 6 11,425 __ All to U.S. S. R. 
Fete — 8.796 15,065 see Cuba 9,211; Ja 5,854. 
Other including mixed. . _ 205,668 34,518 xl China il, 822. enezuela 10,549; 
Sweden 5, 052. 
Amos eee eee ies 12 a= to Libya. 
Graphite, natural - 1 Lis All to Mexico. 
HB sp esi y ek 116 1,046 A U.S.S.R. 846; Sweden 194. 
nente 3 value, thousands. _ NT $2 — Tanzania $1; United Kingdom $1. 
‘Crude including splittings and waste == 1 — All to United Kingdom. 
Worked incl luding agglomerated splittings 
value, thousands. .. Ja $2 — All to France. 
Pigment, mineral: Iron oxides, processed ET 3 — Niger 1; Nigeria 1. 
Precious 2 semiprecious stones, excluding 
on 
Natural . _. value, thousands $43 $56 3 Sweden $26; Australia $14; West 
Germany $5. 
Synthetic do... $569 $998 $914 Sweden $74 4; Australia $8. 
Salt anid e es LAE 148 199 - Sweden 118; Denmark 50; Hong 


See footnotes at end of table. 
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Table 2.—Finland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Sodium an 5 compounds, n. e. s.: 
Caustic 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 


Dolomite, chiefly refractory- grade 
Gravel and crushed rock 


Sand excluding metal-bearing - - - ------ 


Sulfur: 
Elemental, other than colloidal ............ 
Sulfuric acid . 
Talc, steatite, soapstone, pyrophyllite .. 


Slag, dross, similar waste 
MINERAL FUELS AND RELATED 
MATERIALS 


Coal and briquets, anthracite and bituminous . 

iy and 5 MER MOREM 8 
ydrogen, helium, rare gases 

Peat including briquets and litter. 


Petroleum refinery producta: 
Gasoline. thousand 42-gallon barrels. — 
Keros nee do- 
Distillate fuel oil |... do. ...— 
Residual fuel olli do- 
Lubri cant do... 
Other: 
Liquefied petroleum gas 
42-gallon barrels. — 
Mineral jelly and wa do... 
Bitumen and other residues. do- 
Bituminous mixtures do- 


Mineral tar and coal -, petroleum, and gas- 
derived crude chemi 


1979 


NA 


148,040 
1,609 


NA 
52,490 
9,590 
NA 


2,818 
113 


1980 


6,038 


281,584 
1,705 


199,848 
14,062 
10,131 
11,413 


United 
States 


Destinations, 1980 
Other (principal) 


U.S.S.R. 525; Kuwait 505. 


Italy 105,280; Netherlands 98,099; 
France 38, 447, 

Sweden 963; West Germany 242; 
Japan 192. 

All to West Germ 

Sweden ie e US SR. 3,143; 


Sweden 10,407; oe 2,045; 
ni Ki 
bs 184; U 8. 8. R. 1, 164; 
Swe 


n 836. 
Sweden 10, 729; U.S.S.R. 228; Saudi 
Arabia 227. 


Nigeria 5; Mr Ue 

Sweden 22; Libya 11. 

Sweden 23, 141; West Germany 
8,279; Poland 4,593. 


West Germany 4,084; Italy 1,925; 
Spain 1,332; Sweden 1,134. 
Sweden 6, 455; Denmark 25. 


d um 1,001; Norway 234; Libya 


Ireland 6,521; Hungary 170; 
Sweden 22. 

All to Sweden. 

Norway 2,830; Iceland 2,361. 

Sweden 321; N orway 44. 

Netherlands 12,329; Sweden 8,321; 


ted Kingdom 8,1 
Sweden 3,956; Netherlands 1,485; 
United Kingdom 745. 


Mainly to Sweden. 
Sweden 3, 279; West Germany 201; 
Netherlands 140. 
item 2,149; Denmark 927; 
ugal 421; France 422. 
USSR 6S, Nigeria 15; Sweden 6. 


Sweden 128; U.S.S.R. 81. 
Netherlands 47; Nigeria 24. 
U.S.S.R. 14,023; Sweden 2,606. 
U.S.S.R. 15,550; Norway 5,727. 


All to Sweden. 


"Revised. NA Not available. 
Less than 1/2 unit. 

2May include other precious metals. 
31979 export was 7,031 kilograms. 
*Includes aluminum scrap, if any. 


5Includes metals of cadmium, cobalt, magnesium, molybdenum, and tungsten, if any. 


“Includes chalk, clay, feldspar or fluorspar, dolomite, quartz or quartzite, talc, etc., if any. 
barrels. 


71979 export of bitumen, residues, and bituminous mixtures was 24,961 
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Table 3.— Finland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxite.__________________ 


Oxides and hydroxides |... 


Metal including alloys: 
Scrap a — Loa 


forms ---—---------------- 
vey um metal including alloys, all 


orms _______ value, thousan 
Cadmium metal including alloys, all 


OPIS non Re, e eae 
Chromium, oxides and hydroxides _ Mr 
Cobalt: 
Oxides and hydroxides .. ------ 
Metal including alloys, all forms 


Cop 
re. and concentrate 


FB 3 


Iron and steel: 
Ore and concentrate 
thousand tons 


Ferroalloy ss 
Steel, primary forme 
Semimanufactures: 


Bars, rods, angles, shapes, 
sections 


Hoop and strip - ds 


Rails and accessories 


Tubes, pipes, fitting 
Castings and forgings, rough 


Lead: 
Oxides and hydroxides ________ _ 


Metal including alloys: 
Scra 


esium metal including alloys: 
nwrought ___-_____-__----- 


Manganese: 
Ore and concentrate 


Mercur / 76-pound flasks _ 
See footnotes at end of table. 


1979 


4,495 
NA 


3,849 
24,891 
32,243 


NA 


NA 
NA 
NA 
NA 
NA 
24,706 


NA 
NA 


1,002 
12,392 
9,874 


1,791 


88,213 
19,752 
47,437 

1,813 


214,240 
127,422 
25,852 
2,488 
18,486 
108,314 
1,906 


NA 
NA 
16,306 
526 
NA 
NA 
18,916 
NA 


NA 


1980 


4,131 
29,259 


2,475 
26,737 
35,008 


15 


$2 
$3 
868 
246 

7 
9,934 


1 
1.620 
1.768 

23,933 
13,717 


1,737 


104,581 
45,698 
48,315 

9,589 


225,280 
176,014 
30,371 
3,405 
19,978 
123,913 
2,200 
212 

597 
20,498 
832 

180 


16 


10,736 
161 


116 


United 
States 


Sources, 1980 


Other (principal) 


West Germany 2,390; Australia 696; 
Italy 437. 

Hungary 13,822; “hina 8,700; West 
Germany 5, 


Norway 901; U.S.S.R. 482; West 
333 229; Sweden 204. 

U.S.S.R. 10,230; 'Hunga 3,409; 
United Kingdom 3,277. 

Norway 7,649; Sweden 6, 391; West 
Germany 4,525. 


Denmark 5; West Germany 5; 
Yugoslavia 2. 


All from United Kingdom. 


NA. 
West Germany 382; U.S.S.R. 153; 
China 98. 


Sweden 147; United Kingdom 34. 
Belgium-Luxembourg 2; Sweden 1. 


Yugoslavia 5,109; Canada 2,969; 
orocco 1,856. 

All from West Germ 

U.S.S.R. 1,340; France. 42: China 60. 


Sweden 199; United Kingdom 47; 
India 31. 

West Germany 7 ,064; United King- 
dom 5,661; SSR. 4,885. 

Sweden 5, 003; West Germany 3,164; 
United Kingdom 2,220. 


mean 1,220; U.S.S.R. 315; Norway 


U. 3 "ys 101,278; United Kingdom 


4 
Sweden 30,868; West Germany 5,605; 
Canada 3, 246. 
Norway 23, 423; U.S.S.R. 7,336; 
French Polynesia 5,545. 
Spain 5,000; Netherlands 506; West 
Germany 84. 


Sweden 70,174; West Germany 
38,168; Poland 22,951. 

West Germany 48, 796; Sweden 
28,073; Poland 22, 653. 

Sweden 11 786: West Germany 8,846; 
United Kingdom 2,800. 
West Germany 1. 287: Belgium- 
Luxembour 1,059; Sweden 812. 
Sweden 6,484 gium-Luxembourg 
3,888; West "Germany 2,519. 

West Germany 40,561; United King- 
dom 12,501; Sweden 12,030. 

West German 617; Sweden 538; 
Switzerland 413. 


East Germany 126; Sweden 53; West 
Germany 28. 


Norway 488; West Germany 16. 

Sweden 11, 017; U.S.S.R. 7 058; United 
Kingdom 1 053. 

West Germany 413; Sweden 169, 
Belgium-Luxembourg 1 156. 


Norway 47. 
West Germany 14. 


Netherlands 9,780; China 950. 

Netherlands 249; United Kingdom 
239; China 111. 

Spain 81. 
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Table 3.—Finland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Molybdenum: 
and concentrate 


Metal including alloys, all forms 
Nickel: 


Platinum-group metals including 
alloys,unwrought and wrought 
value, thousands 


Silver: 
Ore and concentrate da eu 
Waste and sweepings? 
Metal including alloys, unwro cht 

and partly wrought 


Jano um metal including alloys, = 
M ˙ ete Ade 
Tin metal including alloys: 
Unwrought 


Semimanufacture s 


Titanium: 
Ore and concentrate 
Oxides ___________________ 


R metal including alloys, all 


Zinc: 
Ore and concentrate. ... . 


Oxides and peroxides 


Metal including alloys: 
nwrou ght 


Semimanufactures 


Zirconium ore and concentrate 
er: 
Ores and concentratess 
Ash and residue containing 
nonferrous me 


Oxides, hydroxides, peroxides . — — — _ 


Metals: 
Cermet 353 ecd 


metals 
Base metals including alloys, all 
forie... 


NONMETALS 


Abrasives, n.e.s.: 
Dori Pumice, emery, corundum, 


Dust and powder of precious and semi- 
precious stones, including diamond 
value, thousands 


Grinding and polishing wheels and 
stones 


See footnotes at end of table. 


1979 


146,816 
NA 


1,310 
1,000 
NA 
NA 
8,150 
NA 
NA 
NA 
NA 
3693 


77 
NA 


NA 


2,082 
3,019 


1980 


2.946 
649 


2, 460 
5,040 


United 
States 


[e 


Sources, 1980 
Other (principal 


Sweden 83; Netherlands 63; Belgium- 
Luxembourg 36. 
Austria 3. 


All from Norway. 
Canada 7,393; Australia 130. 


Netherlands 364; United Kingdom 
9; West German ] 
U.S.S.R. 1,897; Canada 646: Austria 


West German 35; United Kingdom 
15; Netherlands 10. 


United Kingdom $2,060; U.S.S.R. 
$1,629; Sweden $264. 


All from Sweden. 
Denmark $1; United Kingdom $1. 


United Kingdom $6,557; Wes 
Germany $3,178; Sweden $2 038. 


Austria $5; United Kingdom $2. 


West Germany 96; 5 45; 
United Kingdom 

United Kingdom me West Germany 
25; Norway 10. 


18 85,093; India 1,989. 
rmany 173; Norway 119; 
"Sweden 20. 


Belgium-Luxembourg 60; United 
ingdom 5. 


Denmark 100,530; Sweden 70,198; 
Peru 9,062. 

Sweden 160: United Kingdom 77; 
Canada 72. 


Sweden 684; West Germany 196; 
United om 61. 

Norway 550; West Germany 120; 
Sweden 74. 

United Kingdom 21. 


United Kingdom 21; Austria 2. 


United Kingdom 403; West Germany 
191; Sweden 82. 

West Germany 220; Belgium 
Luxembourg 138; Australia 108. 


West Germany 22. 
Sweden 407; Norway 62; West 
Germany 1 12. 


Japan 7; West Germany 2. 


Netherlands 38; Republic of South 
Africa 34; United Kingdom 25. 


Italy 42; Norway 23; Netherlands 5. 
Austria 6 629; West Germany 152; 
United Kingdom 45 


U.S.S.R. $12; West Germany $4; 
United Kingdom $4. 
Austria 511; West Germany 375; 
Sweden 306. 
Republic of South Africa 2,577; 
.S.S.R. 665. 
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Table 3.—Finland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Barite and witherite_____________ 


Boron materials: 
Crude, natural borates .... 


Oxide and acid 


Fire clay 


Clay doce 
ET including nonclay 


Nonrefractory // 
Cryolite and chiolite. |... . 
Diamond: 


ond: 
Gem, not set or st 
alus: thousands 


Diatomite and other infusorial eartn 
Feldspar and fluorspar . 


Fertilizer materials: 
Crude, phospha tic 


Manufacturod: 
Nitrogenouun-s 


Ammoni anni 


Mica: 
Crude including splittings and waste 
Worked incl luding agglomerated 
splittings ---------------- 


Pigments, mineral: Processed iron oxides 


Precious and semiprecious stones: 


Natural! ue, thousands 
Synthetic do... 
f s UL. 
Salt and brine 


Sodium and potassium compounds, n. e. s.: 
Caustic soda 


See footnotes at end of table. 


1979 


NA 


NA 
NA 
4,569 
NA 


NA 
NA 
NA 


59,575 
18,771 
NA 


$6,069 
$175 


300,015 
1,279 


NA 
NA 


NA 


$351 
$449 


22 
659,660 


NA 
NA 
NA 


1980 


1,168 


17,809 
192 
8,575 
12,454 


15,845 
390,021 
10,958 


63,783 
38,808 
77 


$10,201 
$105 


2,053 
5,130 


613,628 


35,113 
12,681 
333,528 
32,652 
265,419 
172 
151,201 


42A 
15,865 


$494 
556 
126,593 


70,772 
774 
88,285 


United 
States 


118,434 


31,192 
97,048 


85 


Sources, 1980 
Other (principal) 


West Germany 968; China 150; 
France 30. 


Turkey 9,068; Netherlands 1,020; 
F Mes Ges U e Kingdo 35; 
rance ni m 
Switzerland 20. 
Denmark 5,039; United Kingdom 
1,628; Sweden 1 803. 
west Germany 6 272. eden 2,012; 
United Kingdom 1 ,853 


United Kingdom 11,808; West 
United any 428, a 969; Brazil 
om r 
18,355; Netherlands 3,656. 
United Kingdom 2,824; Cyprus 2,010; 
Czechoslovakia 322. 


Sweden 15,113; oau * 
14,948; West 5 

U.S. S. R. 20,610; md 63; Seeden 
2,519; France 2,924. 

All from Denmark. 


Belgium-Luxembourg $4,307; Israel 
$2,228; United Kingdom $2,185. 
Belgium um-Luxembou $59; Republic 

outs Africa $ ; Switzer d 


$11 

Iceland 362; 12105 Kingdom 312; 
Switzerland 210 

r 2,139; Mexico 1,133; Sweden 


Senegal 205,809; 88 
U.S. S. R. 77,179 


POR 14,078; Norway 13,568; 
Netherlands nds 12,816; ; Belgium- 


U.SS. R. 130.197 East Germany 
103,773; United om 38,737. 
ium-Luxembourg Sweden 


Uni 161.543 Modo m 232. 
U.S.S.R. 161,543; etherlands 6,824. 
West Germany 4 41; United Kingdom 
41; Norw Ben: 0 
Spain 126, U.S.S.R. 20,422; West 
Germany 796. 
United om 419; E 
U.S.S.R. 8,7 ; Spain 2,868 
2,531. 


United Kingdom 225; Norway 22. 


ADAMS 12; N 6: West 
West Germany 4,004; China 76; 
United Kingdom 42. 


ree 2 Austria $111; West 
Switzerland $87; Austria $51; West 
Germany $34. 


Portugal 
Netherlands 456,227; Poland 73,7 61; 
East Germany 61,510. 


West Germany 26,542; East Germany 
25,084; Netherlands 11,216. 

East German 807; Sweden 143; West 
Germany 1 

East Germany 18 ,681; United King- 
dom 17 079, Poland 13,338. 
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Table 3.—Finland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 j 
Á ee Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 1,367 1,415 86 Sweden 798; Norway 348; Italy 175. 
Worked __ _________----~- 892 379 S Italy 195; Sweden 1 0; Portugal 42. 
Dolomite, chiefly refractory- grade NA 17,511 -- Belgium- um-Luzembourg 12,143; West 
2,654; Norwa 2,533. 
Gravel and crushed rock 4,006 6,005 S Sweden 3 8, 17: Denmark 3; Norway 
Limestone excluding dimension NA 735,157 aes 95779 727, 492; United Kingdom 
Quartz and quartzite ------ NA 185 18 Portugal oo Germany 38; 
weden 
Sand excluding metal- bearing 71,250 71,562 1 Belgium-Luxembourg 44,189; 
Denmark 12,678; Norway 10,662. 
Sulfur: 
Elemental: 
Other than colloidal _____—_ — 42,132 58,357 2 ery 33,134; France 15,598; Sweden 
Colloidal -_------------- NA 16 d “Germanys. ne S 8; West 
Sulfuric acid. - - ------------—- NA 91,522 -- West Germany d 2,314; norway 
23,572; Denmark 1 15,17 
Talc, steatite, soapstone, pyrophyllite .. .. NA 805 __  Belgium-Luxembou 330 West 
rmany 196; Sweden 70. 
Other: 
Crude: ced uade 4588 618 59,321 366 Norway 56,839; Sweden 1,009; Repub- 
j lic of South Africa 643. 
Slag, dross, similar waste 28,464 75,608 -- Sweden 37,999; East Germany 33,451; 
Norway 3,3 
Oxides, hydroxides, peroxides of 
barium, magnesium, strontium — .. — NA 2,821 68 China 1,835; East Germany 715. 
Halogens_ ----------------- NA 4 E Chile 3; West Germany 1. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural NA 405 183 Trinidad and Tobago 185; Italy 30. 
Carbon black kk NA 10,134 113 Netherlands 5,984; Sweden 2,171; 
United Kingdom 1 ,229 
Coal, all grades including briquets: 
Anthracite 124,205 127,242 21,863 U.S. S. R. 105,322; Sweden 53. 
Bituminous coal including dust 
thousand tons 4,647 4,542 512 Poland 3, 17 5 U. S. S. R. 484. 
Coke and semicoke. do— 1.263 1.229 -- U.S.S.R. 776; West Germany 211: 
tes? 124 Poland 60. 
Gas, natural. million cubic feet 30,721 31,944 8 All from U. S. S. R. 
Hydrogen, helium, rare gases NA 2,777 15 U.S. S. R. 2118 Sweden 218; West 
nemen 190. 
Peat DR peat briquets and litter S 52 1,967 ee U.S.S.R. 1,931; United Kingdom 36. 
Petroleum refinery products 
Crude. thousand 42-gallon 8 = 93,580 109,368 Pe Id ien 51,264; Saudi Arabia 40,248; 
raq 8, 
Refinery products: 
Gasoline do_ ___ 150 136 (4) Netherlands 99; West Germany 11; 
Belgium-Luxembourg 8. 
Kerosine __________ do— 20 47 (5) France 31; U.S. S. R. 12. 
Distillate fuel olli do— 10,123 10,375 ae U.S.S.R. 10, 366; Sweden 8. 
Residual fuel oil... do... 10,170 8,876 --  USSR.8 744: United Kingdom 132. 
Lubric antes do—— 76⁴ 969 30 United om 316; Netherlands 
173; U. S. S. R. 108; France 106. 
Other: 
Liquefied petroleum gas 
do. ..- 133 102 --  U.SS.R. 101. 
Mineral jelly and wax 
do... 121 151 1 Tos Uermanys t, U.S.S.R. 38; China 
Petroleum coke |... do- NA 16 15 West Germany 1. 
Bitumen and other residues 
do— 388 405 (1) Netherlands 190; West Germany 84; 
Sweden 71. 
Bituminous mixtures 
do- NA 24 1 Sweden 18; United Kingdom 1. 
Mineral tar and other coal-, petroleum, 
and gas- derived crude chemicals NA 23,797 54 Poland 13,309; U. = S.R. 5,709; United 
Kingdom 2, 
NA Not available. 
1Less than 1/2 unit. 


May include ores and concentrates and wastes and sweepings of other precious and semiprecious metals. 
" Includes metals of antimony, beryllium, cadmium, cermet, cobalt, magnesium, molybdenum, tantalum, and tungsten, 
if any 

‘Includes barite and witherite, natural borates, chalk, clay, cryolite and chiolite, diatomite, feldspar and fluorspar, 
graphite, gypsum and plaster, magnesite, mica, dolomite, limestone, quartz and quartzite, talc, etc., if any. 
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COMMODITY REVIEW 


METALS 


Chromium.—In 1981, Government-owned 
Outokumpu Oy, the country's only chro- 
mite, ferrochrome, and stainless steel pro- 
ducer, continued to exploit chrome ore re- 
serves at its Kemi Mine, at the foot of the 
Gulf of Bothnia, which was said to be large 
enough to supply the country well into the 
next century. In 1981, Finnish chromite 
production was about 2% of the world's 
total output. 

The first stage of the extension to the 
Tornio stainless steel plant near Kemi was 
started. Completion in 1983 was to increase 
production capacity by 20% to 90,000 tons 
per year. The ferrochrome capacity of the 
plant had already been increased. 

Cobalt and Molybdenum.—In 1981, Ou- 
tokumpu Oy reportedly set a new company 
record for the production of cobalt and 
molybdenum, facilitated by à previously 
completed augmentation of the plant capac- 
ity for both metals at Kokkola, on the Gulf 
of Bothnia. Raw materials for 65% of the 
cobalt produced at Kokkola originated in 
the company's own mines. In 1982, the 
company was to start construction of a 
cobalt salt plant in Kokkola. 

Copper.—In 1981, expansion of Outokum- 
pu Oy's Pori electrolytic copper refinery on 
the west coast from 45,000 tons per year to 
50,000 tons per year was completed. A new 
converter in the company's Harjavalta 
smelter helped to increase copper produc- 
tion in 1981. The expanded smelting capaci- 
ty of 60,000 to 80,000 tons could not be used 
fully since restricted demand by Kemira Oy 
for sulfur dioxide limited production. Con- 
centrates from the company's own mines 
accounted for 70% of copper concentrates 
used in producing copper; the rest were 
imported from the Lókken Mine in Norway 
under a new contract. An important con- 
tract was also concluded with the two Swed- 
ish companies, Luossavaara Kiirunavaara 
AB (LKAB) and Boliden AB, according to 
which Outokumpu Oy was to buy 60% of 
the copper concentrate produced at LKAB's 
Viscaria Mine in Kiruna, due to go on- 
stream in 1983. 

Iron Ore.—In 1981, iron ore production 
continued at Government-owned Rauta- 
ruukki Oy's three iron ore mines, of which 
the Otanmäki and Mustavaara Mines were 
located in central Finland and Rauta- 
vaara in the north in Finnish Lappland. 


Otanmäki and Mustavaara also produced 
some vanadium pentoxide, and Otanmáki 
produced, in addition, some ilmenite con- 
centrates. 

At the Rautavaara Mine, a decision was 
made in 1981 to start an opencast operation 
at the nearby Laurinoja copper-bearing iron 
ore deposit. Stripping at the mine and 
construction of a flotation plant next to the 
existing concentrator started immediately. 
Ore mining was scheduled to begin in 1982. 

In 1981, the Mustavaara operation had 
reached an extremely low level of profitabil- 
ity, but it was decided to continue operation 
at least until it became necessary to shut 
down the sintering furnace for repairs. 

Finnstroi Oy, a Helsinki construction 
company, signed an additional $450 million 
building contract for the enlargement of the 
U.S.S.R. iron mining town of Kostamus, 
located close to Finland's eastern border. 
The first phase of the project, worth almost 
$700 million, was nearing completion. Work 
included construction of a city for 9,000 
workers, removal of 9 million cubic meters 
of soil, 40 kilometers of road construction, 
and erection of 4.3 million cubic meters of 
industrial and residential buildings. 

The new plans for Kostamus call for 
tripling mine and pelletizing capacity to 9 
million tons per year of pellets and for 
increasing housing capacity to accommo- 
date 20,000 employees. 

Iron and Steel.—Ovako Oy's Dalsbruk 
works, located on Finland's southwest coast, 
inaugurated a new Ashlow rod mill. There 
were plans to modernize an older mill at the 
same location, and also to start production 
of reinforcing bars for prestressed concrete. 
The modernizations will boost Finnish steel 
rod capacity by only 10%, as outdated units 
are to be shut down. 

Rautaruukki Oy and Outokumpu Oy 
signed an agreement combining their pros- 
pecting operation in Lappland and the 
northeast territory into one organization 
called Lapin Malmi, effective January 1, 
1982. 

Finland's largest steelmaker remained 
Government-owned Rautaruukki Oy with a 
basic iron and steel plant at Raahe on the 
west coast. The next largest steelmaker was 
Ovako Oy, with a basic steel plant and three 
electric arc furnaces at Imatra, in the south 
near the Soviet border, and a 500,000-ton- 
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per-year blast furnace and two Linz- 
Donawitz (basic oxygen) converters at 
Koverhar, also in the south. 

The smallest major steelmaker in Fin- 
land was Outokumpu Oy's Tornio works at 
the foot of the Gulf of Bothnia. In 1981, steel 
slabs, rolled stainless steel products, and 
cast refractories were produced there. Deci- 
sion was made to proceed with the first 
phase of an extension of the stainless steel 
works, including a second pickling and an- 
nealing line. Construction on a cold-rolling 
mill began in the summer of 1981. The first 
extension phase was to be completed in 1983 
when capacity was to reach 90,000 tons per 
year. Construction of a metal technology 
laboratory was also started at Tornio. 

Lead and Zinc.—At Outokumpu Oy's 
Kokkola works sole zinc smelter in Finland, 
plans to produce 140,000 tons of zinc in 1981 
were fulfilled in spite of industrial disputes. 
In 1981, only 35% of the zinc in the concen- 
trates used for metal production originated 
from Outokumpu Oy's domestic mines, the 
rest being imported. 

Lead concentrates produced at the com- 
pany's Vihanti Mine continued to be ex- 
ported, mainly to the Federal Republic of 
Germany. 

Nickel.—Expansion of Outokumpu Oy's 
nickel plant started at Harjavalta, on the 
west coast, and was to be completed in 1982, 
raising output from 13,000 to 16,500 tons 
per year. Even so, nickel production in 1981 
reached an alltime high. Forty-five percent 
of the nickel concentrates used by the 
company to produce nickel metal originated 
from the company's own mines. In Novem- 
ber, Outokumpu Oy started work on a 3- 
kilometer tunnel for a new nickel project 
near Savonlinna at Enonkoski, southeast 
Finland, and it was expected that mining 
operations could start in the mid-1980's. 


NONMETALS 


Industrial Minerals.—In tonnage terms, 
limestone was the main mineral produced, 
but in terms of world trade, talc, feldspar, 
and wollastonite were of major significance. 
Efforts were also being made to produce 
more talc and calcium carbonate fillers for 
the country's paper industry to replace 
other mineral fillers. However, production 
of ilmenite, quartz, and silica was also 
significant in 1981. Finland's industrial 
minerals industry was described in detail in 
the technical literature.* 

Mica.—Kemira Oy studied the feasibility 
of exploiting mica contained in its Siil- 
injárvi phosphate ore. The mica would be 
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processed chemically on a large scale to 
yield a potassium raw material for fertiliz- 
ers. | 

Nitrogen.—Kemira Oy commissioned a 
new nitric acid plant at Uusikaupunki, on 
the southwest coast of Finland. Capacity of 
the plant was not given. 

Phosphate.— The year 1981 was the first 
year of operation at Government-owned 
Kemira Oy's Siilinjárvi Mine and concen- 
trator in central Finland. The mine yielded 
over 200,000 tons of apatite concentrate, 
corresponding to its rated capacity. The 
planning and procurement phase of a new 
major project was already underway, con- 
sisting of enlargement of much of the 
Sillinjárvi facility including the construc- 
tion of a roasting plant and a sulfuric acid 
plant, and expansion of the mine, the phos- 
phoric acid plant, and the power station. 
The project was to be completed by the end 
of 1982. 

The company continued research on a 
process to recover the phosphoric acid by 
liquid extraction from the ore without pro- 
ducing byproduct gypsum. 

Sodium Sulfate.—A sodium sulfate plant 
enlargement was commissioned at Kemira 
Oy's Kokkola plant, but no capacity was 
given. 

Sulfur.—A new 250,000-ton-per-year sul- 
furic acid plant was commissioned by Kemi- 
ra Oy at its Vuorichemia Div. in Pori on the 
west coast. 

In 1981, Finland's consumption of sulfuric 
acid for the manufacture of fertilizers was 
533,000 tons. 


MINERAL FUELS 


In 1981, hydroelectric power, domestic 
peat, fuelwood, and industrial waste sup- 
plied about 25% of Finland’s energy re- 
quirements; the rest was supplied by im- 
ports of crude oil, amounting to about 50% 
of energy supply, some natural gas, nuclear 
fuel, and coal. 

Nuclear and Hydroelectric Power.—In 
1981, Finland produced a surplus of electric 
power. A rainy summer even permitted 
water to be bypassed over dams. Finland 
was also importing 250 megawatts of elec- 
tric power in the daytime and 120 mega- 
watts at night from the U.S.S.R. Normally 
power was exported to Sweden, but in 1981 
this was not possible, as Sweden also had a 
surplus of hydroelectric and nuclear power. 

Finland’s power surplus was increased 
when Loviisa 2, the 440-megawatt nuclear 
powerplant on Finland’s west coast, was put 
into operation after a shutdown, and all 
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four of Finland's nuclear powerplants were 
in operation, with a total nominal generat- 
ing capacity of about 2,260 megawatts. 

Plans were considered to expand Fin- 
land's nuclear-power-generating capacity 
further with a 1,000-megawatt nuclear 
powerplant. The Government-owned elec- 
tric power company, the Imatran Voima 
Oy, contracted for preliminary studies, 
both with Sofratome of France and with 
Atomenergoexport of the U.S.S.R. 

Petroleum and Natural Gas.—In 1981, 
Government-owned Neste Oy reexported 
about 3.7 million barrels of surplus U.S.S.R. 
crude oil to the West. Simultaneously, Fin- 
land imported some crude oil from Saudi 
Arabia for its bitumen content. 

Most oil and gas imports to Finland came 
by pipeline from the U.S.S.R. In 1981, 79 
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million barrels of oil was imported from the 
U.S.S.R., but in 1982, these imports were to 
decrease by 7 million barrels. 

Neste Oy operated the country's only two 
oil refineries, one at Porvoo and the other at 
Naantali, both in southern Finland, with a 
capacity totaling 110 million barrels per 
year. 

Finland entered talks with the U.S.S.R. to 
supply equipment and expertise to exploit 
oil in the Barents Sea. Differences of opin- 
ion between Norway and the U.S.S.R. on 
the control of the Barents Sea delayed the 
commencement of the drillings. 


Physical scientist, Division of Foreign Data. 

Where n , values have been converted from 
Finnish markka ) to US. dollars at the rate of 
Fmk4.815=US$1.00 in 1981. 

Industrial Minerals (London). February 1982, pp. 28-33. 
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The Mineral Industry of 
France 


By Roman V. Sondermayer! 


During 1981, the Government of France 
acquired control of the largest part of the 
French mineral industry through direct 
nationalization of mineral- and metal- 
producing companies or through national- 
ization of banks that were large sharehold- 
ers in companies producing and processing 
minerals. 

France remained a large processor of 
crude minerals and petroleum, but its do- 
mestic production was modest when com- 
pared to the country's demand. In some 
regions of the country, the mineral industry 
was a significant economic factor, and con- 
sequently, many mines and other mineral- 
related facilities in France remained in 
operation for social reasons during 1981. 

The most prominent minerals and metals 
produced in France during 1981 were, with 
production expressed as an approximate 
percentage of world totals, arsenic, 18%; 
diatomite, 15%; gypsum, 8%; and fluorspar, 
596. 

The Bureau de Recherches Géologiques et 
Miniéres (BRGM) remained the principal 
Government-owned minerals  organiza- 
tion in France. BRGM had two major 


branches—Direction des Recherches et du 
Developpement Miniére (Research and Min- 
ing Development) and the Service Geologi- 
que National. Both branches operated in 
France and in foreign countries. The largest 
BRGM project in France was the Inventaire 
des Ressources Minerales de la France 
Metropolitaine (Inventory of Mineral Re- 
sources of Metropolitan France), and work 
abroad was performed in Saudi Arabia, 
former French colonies in Africa, Peru, and 
Mexico. Another important BRGM activity 
was the introduction of new technology for 
exploration and data processing. During 
1981, BRGM also acquired instrumentation 
for interpretation of satellite images to be 
used in conjunction with its geological 
work. 

Principal events in the mineral industry 
during 1981 included the nationalization of 
the principal mining companies, prepara- 
tion for closure of the Largentiére Mine, the 
decision not to start production at deposits 
of mixed sulfides at Bodennec andPort-aux- 
Moins, and resumption of tin mining. 


PRODUCTION 


After nationalization in early 1981, most 
of the large mineral-producing companies 
were Government-controlled operations. 
BRGM remained an important instrument 


of the French Government in securing raw 
mineral materials for the French industry. 
Table 1 shows the latest trends in French 
minerals production. 
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Table 1.—France: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 19819 
METALS 
Aluminum: 

1 weicht thousand tons. _ 2,059 1,978 1,970 1,921 1,827 
Crude- i do... 1,242 1,221 1,238 1 1 
Calcined . --------------- do- 1.081 1,056 1,069 1,173 1.556 
Primary _--------------- do- 899 891 895 432 

KETTE do- 143 155 161 170 170 
Antimony metal, smelter |... 75,205 74,000 3 
Arsenic, Whitkkkkkk 6,048 45,950 5,550 *5,900 *5,200 
Bismuth:* 
Ore and concentrate, metal content 
= 73,000 90,000 *45,000 *48,000 NA 
Metal 2 AAA do- 52,000 (*) (*) NN S 
Cadmium metaMẽ . «ͤ4«4«4«4«“ẽ•mſ 790 694 689 789 *660 
Cobalt metal including poder 852 905 771 676 *700 
. output, metal content 128 600 400 500 400 
Blister, c,“ ar/˖/ 5,900 8,200 5,000 7,800 7,200 
Primary 22,887 20,672 22,000 23,000 NA 
Secondary ....------------- 22,108 20,628 23,350 23,500 NA 
Total. snc e BPP 45,045 41,800 45,850 46,500 46,850 
Gold, mine output, metal content _ troy ounces. . 50,444 59,640 54,109 87,891 *38,000 
Iron and steel: 

Iron ore and concentrate: 

Gross weight thousand tons. _ 86,630 83,454. 31,627 28,980 21,576 

eun content do 11,050 10,310 9,800 9,100 6,800 
Pig iron da- 118,257 718,497 119,415 19,159 17,268 
Ferroalloys: utc 1L. CECI 

Blast furnace: Spiegeleisen and 
ferromanganese ...-.---- do- 878 897 449 812 
Electric-furnace: 
Ferromanganese — — — — — — — da- 21 19 13 20 12 
Ferrosilicon .......-.-— do- 241 199 212 251 172 
Silicon metal ons 43 42 55 
Ferrochrome .......-- do... 101 93 95 87 27 
Other xd 127 130 143 1 66 
Steel ingots and castings _____ _ ee 22,094 22841 23/360 28'176 21 624 
Semimanufactures da 22.091 92.841 23,960 18,780 
Mine output, metal content 81,481 82,500 729,210 28,360 17,200 
Metal, refined: 
Primar 126, 150 125,890 129,050 126,822 128,555 
ee, ek 18,320 25,450 30,800 85,700 38,892 
Antimonial lead (Pb content 56,930 79,200 84,200 78,600 72,180 
Total C -———— 201,400 230,540 244,050 241,122 240,227 
[Tm rise metal including secondary ......- 682 j 9,040 9,328 *9,300 
N metal, Ni content of metallurgical products 
nickel y ec 10,279 7,750 8,320 10,847 *11,000 
Mine output, metal content 
troy ounces. . 8,004 2,155 2,408 2,427 *2,400 
Metal, Ag content of final smelter products 
Tin, smelter output of —— € m n da i n MM 
ou 
E: € z: ua Fy Rie ger ape UIDES ed wa 9,500 9,000 79,410 8,900 *9,000 
Tungsten concentrate, metal content 608 511 600 
Uranium: 
Mine output, metal content 2,472 2,574 2,771 8,172 *3,200 
555 concentrate, Us3Os equivalent 8,225 2,921 79,332 2,845 *3,000 
ue yum t, metal content 41.828 739,860 787,000 85,810 87,429 
oc E i E 8 231,212 7248,620 252,800 251,441 
DUM — WWB... eeu 9,790 78,210 78,190 8,390 *8,400 
NONMETALS 
NET lea ek 8 211,090 225,090 170,000 236,660 240,000 
ale mental!!! 0 16,200 9, 16,480 *16,500 
Cement, hydraulic --- thousand tons 28,830 28,025 29,104 ,289 


To) 
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Table 1.—France: Production of mineral commodities! —Continued 


Commodity 1977 1978 1979 1980 1981 
NONMETALS —Continued 
Clays: 
EEEE EPEE ee ee: 063 *8.000 9, 000 10,000 10,000 
Brick and tile cla: thousand tons. . 9,579 *10,000 NA N NA 
Ceramic and potter’sclay ________ do... 681 9100 NA NA NA 
Clay and marl for cement manufacture 
es 14,065 *13,000 NA NA NA 
Kaolin and kaolinitic clay (marketable) 
EE 294 265 315 888 *340 
Refractory clay, unspecified |... 958,986 *900,000 NA NA NA 
Diatomit -------- thousand tons_ 4500 220 210 
Feldspar, ecrud - -------------- da- 1192 1211 7195 210 220 
Fluorsper: 
Se i rt ce tu 8 do... 631 J 7506 529 *530 
Marketable, all FCC do 286 127 F259 7262 260 
Gypsum and crude_______- do... 6,700 6,071 76.121 6,528 
Kyanite, andalusite, related materials 1 ,000 *90,000 *90,000 
lime, dead-burned 
dolomit thousand tons 4,468 *4,600 8,870 4,000 4,000 
JJ ðͤ MSN onc ,000 7,800 7,000 7,000 7,000 
Nitrogen: N content of ammonia 
tons... — 2,084 2,150 000 
Pigments, mineral, natural: Iron oxides... 15,902 *16,000 *16,500 *16,000 *16,000 
phate rock (phosphatic chalk) ) 19,340 24.580 12,420 14,460 *14,000 
„ tons... — 1, 2,042 2,072 
Potash: 
Gross weight (run-of-mine)_ — — — — — — — do... 10,598 11,666 12,514 12,117 11,944 
K: O equivalent (run- of: mine ~~ — — da 1.719 1.928 2, 075 2,089 2,090 
K; O equivalent (marketable) |... do... 1,580 1,795 71,920 1,894 1,800 
Poszzolan and lapill¹Ill⁊⁴ ----- do- 896 653 559 465 450 
Quart: 26.26 ĩͤ gl e E 934,032 NA NA NA NA 
3 thousand tons 572 301 298 
Brine salt (refined) do- 1.016 1.102 1.188 1.113 1.092 
FFC iss 986 1,215 *1,800 
Salt in golutioůonn --- do- 3,487 3,859 4,495 4.415 8,870 
Total .—----------------- do- 5,716 6,283 8,057 7,104 6,560 
Sodium compounds: 
um sulfat do- 119 12⁵ 152 *150 *150 
Sodium carbonat do... 1,965 1,358 1,550 *1,600 1,600 
Stone, sand and gravel:' 
Granite and similar stones do- 157 NA NA NA NA 
a e a te Zgo 1,041 NA NA NA NA 
Marble . .-.-------------- ae 1 NA NA NA NA 
limestone and granite — do- 11 NA NA NA NA 
Dolomite 
For agriculture LLL c 553,150 NA NA NA NA 
Crude, for calcining -------------- 365, NA NA NA NA 
NM ĩͤ Vd A AE 822,179 NA NA NA NA 
TOU on ee a 1,240,851 NA NA . NA NA 
For agriculture — _ — — _— thousand tons. — 824 NA NA NA NA 
For iron and steel manufacture da 3,089 NA NA NA NA 
For lime and cement manufacture 
do... A NA NA 
For sugar mills |... do 1.216 NA NA NA NA 
n e A E ET, Tm 82,086 NA NA NA NA 
, founda and ballast material 
excluding alluvial sand and gravel: 
Ballast road surfacing — — ——-— da- 119,668 NA NA NA NA 
3 CES 9,259 NA NA NA NA 
Ground rock for road filler ......... do- 10 NA NA NA NA 
Paving block and curbing . — — — - — 8 111 NA NA NA NA 
Roof- ------------------ do- "88 86 
v DM RECO da- 38 NA NA NA NA 
pebble __----------- do- 228 NA NA N NA 
Marl for agriculture 8 NA NA N NA 
Mine fill do... — 23,212 NA NA NA NA 
Sand and gravel: 
Industrial sands: 
FFF do- 1,546 NA NA NA NA 
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Table 1.—France: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981 
NONMETALS —Continued 
Stone, sand and gravel? —Continued 
Sand and gravel —Continued 
Industrial sands —Continued 
Glass and thousand tons 3,869 NA NA NA NA 
Miscellaneouns do 1.109 NA NA NA NA 
Other sand and gravel 
Alluvial- 5 ness de eus 238,270 206,200 200,000 NA NA 
Prod grinding an crushing 
8 7,115 NA NA NA NA 
Sulfur, byproduct: 
Of natural gas do- 1.872 1.856 71,900 1,838 1,701 
Of petroleum .. -————---_____ do- 146 161 184 228 4200 
Of unspecified source do- 160 160 160 150 120 
ff xs do 2,178 2171 T9 244 2,214 2,021 
Crüdi o es ee eee 299,500 270,820 268, 320, 790 325, 000 
Pooderrr!! rr 286,500 292,100 302,470 301,580 300,276 
MINERAL FUELS AND RELATED MATERIALS 
Asphaltic material? 990 51,420 50,460 NA 
ren nip RNC EE UA CHEDI 170,000 — 170,000 — 180000 170,000 170,000 
thracite |... thousand tona. .. 4,188 8,871 3,020 
Bituminous ci do... 17.106 15,819 15,597 18,186 18.588 
lll 8 do- R 2,132 72,454 2, 558 2,940 
Total —— cene E do- 24,374 422 721,071 20,694 21,528 
Briquetsss da- 2,222 2,175 2,134 1,751 1, 700 
pga a an ae et Seanad ee cee da- 10,770 10,682 11,615 11,118 9,700 
. -------—- million cubic feet. 393,968 398,517 392,499 382,820 358,996 
Marketed __. ~~~ ~~ ~~ _ SN 271,745 277,741 278,687 265,922 249,900 
Natural gas liquids: 
Natural gasoline and condensate 
thousand 42-gallon barrels. . 4,215 4,194 3,981 NA NA 
M atit Rr eu mm 1,717 1,751 1,669 NA NA 
Buüutane. as ²˙e&e do- 2,008 804 1.790 NA NA 
Total sss Eae 7,940 1,149 1,440 7,894 NA 
Peaetl! thousand tons 185 140 140 140 NA 
Petroleum 
Crude thousand 42-gallon barrels_ — 1,557 8,140 8,715 10,304 210,383 
aurcm 
Aviation do- 436 348 264 NA 
Motoerr!r!rr do 149,728 153,842 161,670 157,485 NA 
Jet fue“1l1ll L2 c 2-2- do- 591 82, 882 35,192 667 NA 
FAA do... 770 705 884 1,054 NA 
illate fuel olli! do- 303,920 302,436 326,710 261,655 NA 
Residual fuel oll do- 240,783 239,820 246, 215,723 NA 
SINE t— „ NS c5 2 m 
eum g iu , " " 7 
Bi : Lait d us Eni 3 do- 19,956 20,150 19,453 NA 
Unspecified |... __ — ares 32,348 82,155 87,950 979,250 NA 
Refinery fuel and losses da- 52,689 50,711 54,691 ; NA 
TORO) .— ocaiiranna do- 813,504 921,689 978,051 881,291 NA 
*Estimated. TRevised. NA Not available. 


PPreliminary. 
VTable includes data available through Sept. 30, 1982. 
tput reported is at the smelter stage of 
motal contained in ores mined in other countries, it is 


Although outpu 


"Includes smectic clay. 


uction rather than at the mine stage and thus could include 
that any such production derived from ores from other 
countries i 2 not 8 to any significant extent of mine N e repo 


*Series feed t to include blast furnace ferroalloys and silicon metal, both hitherto counted separately. 


“Includes material for both the glass and ceramics industries. 


"Series discontinued in original source and will be revised according to new data when available. 


*Excludes bituminous material produced by oil refineries. 


*Includes anthracite. 


for other countries. 
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Tables 2 and 3 show latest trends in mineral trade in France. 


Table 2.—France: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
á 2 8 75 Other (principal) 
METALS 
Aluminum: 
Bauxite. ------------------ 12,471 10,768 ET Mo 1 07, 969; Sweden 3,407; 
Oxides and hydroxides 326,901 846714 6,111 Netherlands 5 816; Italy 88,664; 
Ash and residue containing Al 11,569 12,147 -- Italy 5656 620; West Germany 3, 780; 
Belgium- Luxembourg 916. 
Metal including alloys: 
SCHEDE 89,790 47,219 36 Italy 21,935; West Germany 15,869; 
Be um-Luxembourg 6, 
Unwroughht . 157,598 177,378 1,083 Italy 51, "103; West Germany 37 ,669; 
Belgium-Luxem 828 Ka 1.068. 
Semimanufactures 260,798 291,208 3,874 West Germany 74,543; taly 25,565; 
United Kingdom 19, 549. 
Antimony: 
Ore and concentrate 770 104 -- All toS 
Metal including alloys, all forms ..... 126 124 NA 870% Belgium Luxembourg 82; 
rman 
Arsenic metal, all forma 41 104 NA Belgium-Luxem xt 22. 
Beryllium metal including alloys, all ; 
form value, thousands $22 $102 $4 Turkey $87; Morocco $10. 
Bismuth metal including alloys, all forms 49 11 NA NA. 
Cadmium metal including alloys, all 
711i SEE 418 265 50 . Belgium-Luxembourg 97; West 
rmany 36. 
Chromium: 
Chromite. --—-------------- 1,379 1,616 M Ext s ; Spain 378; West Germany 
Oxides and hydroxides 280 533 -- Italy 280; West germany 157; 
Switzerland 20 
Metal including alloys, all forms 720 699 347 West Germany 85 Belgium- 
Luxembourg 71; United Kingdom 
Cobalt: 
Ore and concentrate... STO 4 NA NA. 
Oxides and hydroxides 118 179 -- Italy 61; West Germany 47; Belgium- 
Luxembourg 32. 
Metal including alloys, all forms s 791 831 225 Wert ther red 224; United Kingdom 
y1 
Do mum metal including alloys, all 
ſormw value, thousands $21 $18 NA NA. 
Ore 
and concentrate 564 1.618 -- All to West Germany. 
Matte- - ------------------ 1,181 2,344 NA Spoin 2,148; Belgium Luxembourg 
Sulfate FFC 12.549 12,088 NA West Germany 4,261; Spain 1,347; 
Netherlands 1 
Ash and residue containing Cu 14,691 16,194 -- . Belgium-Luxembo urg 9, 9,698; Spain 
2,609; Sweden 2, 
Metal including alloys: 
SCAD neu 104,933 108,369 145 West Germany 39,277; Ital 280 28,110; 
Belgium-Luxembourg 26,629 
Unwrought: 
Blister and other unrefined, 
unalloyed. .--------- 5,790 3,335 ~- All to Belgium-Luxembourg. 
Refined, inalloyed 5 21.756 15,354 108 naya, 6,618; 2155 Germany 2,657; 
Master alloy 251 365 -- Italy 125; West Germany 110; 
Belgium- 53. 
Semimanufactures 161,090 215,008 4,049 West y 60,558; Italy 52,294; 
Netherlands 1 13,843. 
Germanium metal including alloys 
-— value, thousands $281 $261 NA NA. 
Waste and sweepings -----— do— $41,490 $22,415 EIS Spein $21, 2 non Germany $336; 
Metal including aye unwrought 
and y wrought 
domestic origin 
thousand troy ounces. . 1,081 406 5 ted Kingdom 86; West Germany 
UBL Netherlands 45. 
Reexports |... do... 172 513 1 Switzerland 336 Netherlands 130; 
United Kingdom 84. 


See footnotes at end of table. 
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Table 2.—France: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS —Continued 
Iron and steel: 
Ore and concentrate 
thousand tona. . 10,220 
Metal: 
Sera do- 8,526 
Pig iron, cast iron, spiegeleisen _ .. 861,567 
Sponge iron, powder, hot 39,526 
Ferroallo y 602,882 
1 tona. _ 12 598 
ne A um 
Universalis, plates, ne S 73,894 
Hoop and astrid: 7590, 743 
Rails and accessories ...... _ 258,856 
Wirres F205,742 
Tubes, pipes, fittings : 1512 
Castings and forgings, rough 69,707 
Lead: 
Ore and concentrate 84 
Oxides and hydroxideees 14,210 
Ash and residue containing PB 18,062 
T: no e „ 80,191 
Unwrought. .......------ 58,527 
Semimanufactures 8,700 
F saza 516 
Unwrought ._.-------------- 4,607 
Semimanufactures_ — —--------- 146 
ger pee RR 3 7.092 
Oxides and hydroxidess 855 
Metal including alloys, all forma 2,825 
Mercury _______-_ 76-pound flasks. — 8,829 
3 F 895 
Oxides and hydroxides 22 
Metal incl alloys, all forma 166 
Ore and concentrate 79 
r 
Ash and residue containing Ni. _ — - - 8,723 
— ouis ns 
Unwrought. t 5,178 


1980 


8,658 


8,312 
285,759 
48,210 
518,798 


2,671 


2,844 


United 
States 


Destinations, 1980 
Other (principal) 


Belgium-Luxembourg 6,806; West 
y 1,843. 


Italy 2,596; Spain 392; West Germany 

Italy 149,982; Belgium-Luxembourg 
220: West F 22,323. 

West Germany 17,484; Italy 12,063; 


2,636. 
West Germany 107,530; Italy 87,559; 
Belgium-Luxembourg 34,571. 


Italy 728; Belgium-Luxembourg 266; 
Spain 262. is 


Germany 615; Belgium-Luxembourg 
339; Italy 321. = 


West 3 665; Italy 531; United 

West y 196,179; Belgium- 
Luxembourg 68,449, italy 66,288. 

Italy 41,611; isia 40,561; 

ether 


West Germany 39,266; Belgium- 
Luxembourg 15,783; Italy 10,991. 

U.S.S.R. 285; West Germany 131: 
Italy 35: Netherlands 79. 

West Germany 24,894; Belgium- 
Luxembourg 17,786; Italy 3,442. 

Saudi Arabia 33; United Kingdom 20; 
Brazil 10. 

Romania 3,552; U.S.S.R. 2,844; 
Czechoslovakia 1,941 


Belgium-Luxembourg 8,639; West 
rmany 4,858. 


Italy 5,986; Belgium-Luxembourg 
546; N endis 294. 
um- 


T, 


Luxembourg 16,883; West 
y 12,183; Italy 7,316. 
Netherlands 954; West Germany 798; 
Italy 754. 
Italy 418; Netherlands 76; West 
Germany 53. 
West Germany 2,027; Japan 634; 
Belgium-Luxembourg 450. 


— 8,297; Netherlands 679; 
1 450.1 United Kingdom 143 

— ; Uni ; 

I Mens 421; West 

N : ' 

irr lands 870; United Kingdom 


West Germany 654; Netherlands 299; 
Italy 109. 


West ny 774: United Kingdom 
Wan Germany 2461 Mexico 155 
India 460. 
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Table 2.—France: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 : um 
9 Other (principal) 
METALS —Continued 
Nickel —Continued 
Metal including alloys —Continued 
Semimanufactures ... 5,691 6,301 860 West Germany 3,467; Italy 248; 
Belgium-Luxembourg 1. 
Platinum group metals: 
W gpl grim ds_ $4 25 $4,822 Spain $3,903; Belgium-Luxembourg 
value, thousands 9 , = um-Luxem 
175195 Switzerland $270. 
Waste and sweepings of other precious 
metals. do... $326 $2,285 _. Spain $1,190; United Kingdom $607; 
West Germany $366. 
Metals including alloys, unwrought 
ano perty s wrought: 
8 troy ounces. _ 774,210 80,072 224 Switzerland 33,590; Netherlands 
29,529; West Germany 7,223. 
Others do- 42,565 28,452 (1) United Kingdom 7,641; einer ande 
5,427; West Germany 5, 
Selenium, elemental. - ----------- 21 (4) NA NA. 
Silver: 
Waste and sweepings 
value, thousands _ 1820, 192 $56,199 — Spain $45,568; eden $8,942; West 
Germany $ $2,124 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 13,759 80,581 1,747 United om 18,448; Switzerland 
7,541; Netherlands 3,960. 
Tantalum metal including alloys, all 
forms mono ec 22 20 4 West Germany 9; Belgium- 
Luxembourg 6. 
aum. elemental ___________~- 12 (1) NA A. 
Ore and concentrate 7 8 _. All to Spain 
Oxides and hydroxides 29 21 NA West rem 21; Belgium- 
Luxembourg 5. 
Metal including alloys: 
Sera 881 915 _. Netherlands 579; United Kingdom 
199; West eran 
Unwrought______________ 666 643 —- Italy $12; Netherlands 165; Switzer- 
Semimanufactures 350 356 (1) Algeria 79; Italy 65; Switzerland 47. 
Titanium: 
Ore and concentrate 715 2,160 NA X via 2,04 
Oxides and hydroxides 2,262 2,502 (1) seer bet ide 451; ; Italy 847; United 
Metal including alloys, all forms .....— 604 134 176 Italy YU 101 Germany 136; United 
om 1 
n: 
nd concentrate 1.082 846 91 West Germany 282; Austria 224; 
United 14 18 85 126. 
Oxides and hydroxides _____.___ 8 40 NA A Sweden 12; West 
rmany 
Metal including alloys, all forms 363 267 20 West Germany 76; Belgium- 
Luxembourg 60; Switzerland 29. 
Uranium: 
Ore and concentrate 21 11 NA NA. 
Metal including alloys, all forms 14 3 MN Netherlands 2; Belgium-Luxembourg 
Zinc: 
Ore and concentrate 46,530 43,979 -- Belgium-Luxembourg 22,477; Italy 
15 656; U. S. S. R. 4,004. 
Matte- ------------------- 1,484 5,201 NA Italy 4 T2 Belgium-Luxembourg 
Oxides and peroxides __________ 17,575 19,470 mem "olg 5,087; West Germany 8,708; 
um- 
Ash and residue containing Zz 90,521 21,012 NA 3,870; Sweden 
34150; West Germany 2,906. 
Metal including alloys: 
SCHBD unen enm 4,280 8,209 — Be N bourg 1,769; West 
y A 
Blue powdeeerr 1,748 1,846 NA West Germany 366; Austria 333; 
Ww ori pas of South Africa 321. 
Unwroumht 47,486 35,504 3,515 “Portugal 3 100 488; U. S. S. R. 3,525; 
Semimanufactures 41.041 42,041 14 Be 20,879; West 
8 14.719: Denmark 2, 616. 
Zirconium: 
Ore and concentrate 82 260 NA West Germany 84. 
Metal including al alloys; all forms 940 888 533 Went Germany 120; Sweden 98; 
Japan 59; Canada 43. 
Other: 
Ores and concentrates 
ious metals... m 2,500 -~ All to Sweden. 


See footnotes at end of table. 
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Table 2.— France: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 : E 
ee Other (principal) 
METALS —Continued 
Other —Continued 
Ores and concentrates —Continued 
nspecified _..__._.___ - 55 21 NA NA. 
Ash and residues containing non- 
metals, unspecified —_ ~~. — 19,417 22,957 NA Belgium Luxembourg 9,50. 9,569; 5 
Oxides, hydroxides, peroxides — — 5,741 7,100 2,178 West Germany 1,677; OTT, United Kins- 
dom 365; East Germany 318 
TCC 1 24 NA NA. 
Alkali, alkaline earth, rare-earth 
ea Ba . 640 447 6 West Germany 156; Belgium- 
Lüsembourg 106; Yugoslavia 101. 
Base’ motel including alloys, al i REM Oe 
inc 
% 16 5 -— West Germany 2; Netherlands 2. 
NONMETALS 
Abrasives, n.e.s.: 
N Pumice, emery, corundum, 
JJ 86 17,908 1,120 (4) Wost German t y 540; Tunisia 146; 
Artificial: Corunuluůnnmn 24,791 24,610 734 Italy 6,458; Austria 3,973; West 
ee 2 d Germany 2,848. 
Dust powder of precious semi- 
ae "7,600 
CORN and polishing wheels oa : m 
SM € udi A ue 4,218 8,949 45 West Germany 846; Belgium- 
Luxembourg 484; Italy 320. 
Asbestos, crude... -- --------- 1,948 1,574 -- Tunisia 1,140; Italy 192; United 
Barite and witherite. . ----------- 121,722 98,255 NA West ingdom 124 63,977; Netherlands 
11,487; Cameroon 7,660. 
Bor n ma : 
Jrude natural borates- - - ------- 10,030 4,583 -— Italy 2,255; Spain 1,958; Belgium- 
Luxembou urg 306. 
Oxide and acid $4,479 40,586 3,510 West Germany 11,931; East Germany 
4,648; Belgium-Luxembou 3,886. 
Cement. thousand tons 3.525 2,614 219 Ivory Coast E Cameroon 31 ; West 
Chalk a ana 516,187 530,683 2,764 West Germany 220,772; Belgium 
"CX lid 98, 710; Netherlands 
* clay products: 
Bentonit 5.887 6,880 TN M oat German 1,047; Congo 
2 80 NA West Germany 172. 
Fuller's earth and chamotte ... 206,445 211,174 NA lal 3, 293; West Germany 52,135; 
Kaolin (china clay) 154,671 181,593 — West Germany 80,083; Italy 52,276; 
Belgium-Luxembourg 14,617. 
Andalusite, kyanite, sillimanite . 178 437 -- NA. 
Other as oe ee oie ™298,362 889,543 -- Italy 216,233; West Germany 92,581; 
Spain 18,362. 
eee 435,635 422,019 1.682 West Germany 227,899; Be 
onrefractory // : i rman 
Luzembourg 96,076; Piani pat 
incl 
T ue a i di 25 219,448 216,046 3,688 West Germany 54,253; Belgium- 
Luxembourg 28,082; Italy 28,020. 
Cryolite and chiolite |... - ------- 105 12 — All to Italy. 
Gem, not set or strung. __. carats. — 37,166 54,949 2,898 Switzerland 17,246; Be 
Luxembourg 13,799; on 9,640. 
Industrial „ do- 191,048 177,218 18,822 ope 86,851; Ireland 
Dust and poder = 124,130 199,770 NA Switzerland 146,065. 
Diatomite and other infusorial earth .. .. - 6 ,852 1 West Germany 7,847; Belgium- 
Kingdom n s United 
Feldspar 51,726 56,949 : ,258; Spain 
p MEN Ed um Belgium a Italy 4,935. 
Fertilizer materials: 
Crude: 25 11 Italy 5; Congo 8; Iraq 
PE o E 26,017 15,498 f United Kingdom 9041, Italy 214; 
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Table 2.— France: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Pigments, mineral: Iron oxides, processed 
Precious and semiprecious stones 
Natural value, thousands_ 


See footnotes at end of table. 


1979 


18,453 
24,820 


623,471 
213,261 
446,151 
629,828 


156,072 


15,121 
82,202 
897,816 


142.729 


51,897 


1980 


254,550 
835,407 
518,781 


159,466 


States 


Destinations, 1980 
Other (principal) 


Belgium-Luxembourg 9,689; Nether- 
„landa 2,18]; Switzerland 1,404. 
tzerland Belgium- 
Luxembourg 3,696; Saudi Arabia 


West 122.720; Pakistan 
VOTES vore phe ims 

West Germany 119,157; Spain 19,685; 
Belgium- 199. 

West 58,212: Italy 29,481; 


Wee ae 110 Belgi 
M um- 
9,472. á i 


West Germany 1,521; Spain 1,878; 
Netherlands 1607 m 


United Kingdom 1,608; West 


Switzerland 368; West Germany 224; 
I United Kingdom Tl." ny 
ited Kingdom 962. 


Switzerland $47,616; kong $ n 


Netherlands 4,598; Switzerland 1,894; 

Indonesia 20,772; Egypt 18,894; 

Brazil "UU 41,128; Sweden 
29,410; West Germany 28.52 


i 60,074; Nether- 


33,411. 
jum Luxembourg 24,908; West 
gr ems 18,677; Saudi Arabia 


6,657. 
Pinitseriand 6,942; West Germany 
5,940. 
West Germany 7,249; Switzerland 
14 eee 1.179. 


1,485: 
ited Kingdom 7 582, Belgi 
bores 19,670. € 
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Table 2.—France: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 r ame 
5 Other (principal 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Sand excluding metal-bearing 
thousand tons 4,596 4,232 E Wost Germany I a ; Italy 865; 
Switzerlan 
Sulfur: 
Other than colloidal _ do- 1,246 1,100 ous Unites Kingdom 312 Tunisia 175; 
rlan 
Colloidal |. .......----.- 8,000 2,834 -- West Germany 569; Belgium- 
ee 319; United Kingdom 
Sulfuric acid... 222 -- 218,517 199,150 PER ee aarti 137 4 80 ram 
Tale, steatite, soapstone, pyrophyllite .... 15,159 81,832 4.025 West t German 1 1005 gri 633; 
Crudo thousand tona. _ 1,206 1,180 (i) 5 978; 
Switzerland 187. 
Slag, dross, similar waste _ do 2,717 2,279 (à) West Germany 1,167; Belgium- 
P Luxembourg 881; Netherlands 164. 
barium, magnesium, strontium ~ .. — 9,426 9,868 2.358 U.S.S.R. 4,966; West Germany 885 
United Kingdom 172. 
Fi 5 25 67 NA NA. 
Building materials aphal asbestos 
— ia 189,178 149,526 848 West Germany 28,909; United King- 
feed A : $ ni 
dom 16,223; Italy 15,997. 
MINERAL ES AND RELATED 
Asphalt and bitumen, natural 7,248 5,879 -- United Kingdom 2,380; Belgium- 
Luxembourg 1,445; Ivory Coast 
Carbon black "72,665 68,789 14 West G Germany 20,392; Italy 10,562; 
P " 2 
Anthracite and bituminous coal . .. .. — 569,554 459,829 -— West Germany 302,291; Belgium- 
Luxembourg 59,540; Norway = 
Briquets of anthracite and bituminous 
NUR UE 41,312 50,249 ~- United Kingdom 45,674; Belgium- 
1101. * 2,541; Switzerland 
Lignite including briquets —— ————— 6,908 6,617 ee in 6 855; West Germany 262. 
Coke and semicoke. .. . tona... — 1,570 871 199 27 3 Norway 100; 
Ges, natural million cubic feet 5,854 8,441 uh — — 217: Switzer- 
Hydrogen, helium, rare gases — — — —_—— 6,205 6,040 A ur ^s n onum CERE 
Peat including briquets and litter 2,145 1,680 _. Switzerland 469; West Sermany 445; 
ium-Luxembourg 210. 
Crude and pertly refined 
thousand barrels_ 540 555 — Austria 489; United Kingdom 22. 
pei iania i 
. do 25,786 28,144 2 53 485, U Si West 2518. 
ni : 
Kerosine and jet fuel do... 9,509 10,962 __ Switserland 1022 reece 1,630; West 
Distillate fuel olli do- 35,683 29,067 (3) Switserland 1,185 West Germany 
Residual fuel oi do... 42,248 $9,885 1,744 Italy 11,837; West Germany 4, 546; 
Lubricants... .....- do. ..- 5,235 5,883 4 ium-Luxembourg 902; United 
692; West Germany 615. 
Liquefied petroleum 
"qo aa 8,745 8,183 1 Spain 3,727; West Germany 1,047; 
Portugal 569; Italy 568. 
Mineral jelly and wax 
EN 585 346 1 W 128; Netherlands 60; 
Petroleum coke do 2 49 -~ Switserland 19; Netherlands 16; West 
l Germany 14. 
i ns 1,960 1,797 West Germany 776; Switzerland 726, 
HY | i — Belgium Luxembourg 179. ' 
3 do. 337 329 (1) ia 149; Belgium-Luxembourg 
SEE ria um- 
4 d West Germany 22. 
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Table 2.—France: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 : an 
e Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
d vis Fac pie rdi ar ga 315,952 214096 NA West Germany 136,9 
an ri cnemi "Rm : A 
Luxembourg 21541; Yes ca ds 
21,941 
TRevised. NA Not available. 
!Less than 1/2 unit. 


*Unreported quantity valued at $8,282. 


Table 3.—France: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 i . 
phere Other (principal) 
METALS 
Aluminum 
Bauxite. ------- thousand tons 1,720 1,358 (1) Guinea 980; Greece 209; Guyana 49. 
Oxides e and hydroxides 38,187 44,644 4,044 West Germany 25,416; Netherlands 
Ash and resid taining Al 12,745 10,719 NA Wes o Australia 1908. 8,222; 
and residue containing Al k i est Germany ; 
Wietberlanda 1 909. i 
Metal n alloys: 
nidum lucidi ME 52,228 56,671 4,4" | Belgium-Luxembo Bie 408; ee 
y 13,077; 
Unwrou ght 315,102 332,451 44,241 Netherlands eser t Germany 
58,539; Dorway oon 
Semimanufactures 197,999 219,986 13.912 West Germany "ors o Belgium 
embourg 54,7 
15,051. 
Antimony: 
Ore ind concentrate 10,794 8,823 NA Thailand INC Australia 1,406; 
ivia 1 
Metal including alloys, all forms 886 848 NA China 224; Spain 50; Belgium- 
Luxembourg 34. 
Ar me all e „ 113 211 12 52; Netherlands 36. 
ryllium metal inc oys, 
forms ___.____-__-_--___-~- 9 9 6 US.S.R. 2; West Germany 1. 
Bismuth metal including alloys, all forms 322 362 57 Belgium um-Luxembourg 166; United 
om 54; Japan 35. 
Caimi metal including alloys, all 
2% E See Ih ET 7385 659 NA Be! ium-Luxembourg 173; Australia 
; Netherlands 116. 
Chromium: 
Chromite ......_..-.--- ~~ 261,701 278,773 (!) Republic of South Africa yak His 
Oxides and hydroxides 5,821 6,970 2 West Germany 3,587; 1,695; 
United om 679. 
Metal including alloys, all forms 246 394 97 Ja 1 Be . 112; 
Cobalt: 
Intermediate metallurgical product . 7,684 5,696 TS All from Morocco 
Oxides and hydroxides |... 267 201 21 ium-Luxembourg 145; United 
om 
Metal including alloys, all forms 897 1,140 217 ium-Luxem 231; Japan 168; 
nited Kingdom 91. 
Columbium metal including alloys, all 
Om lou 8 5 3 1 West Germany 2. 


See footnotes at end of table. 


348 


MINERALS YEARBOOK, 1981 


Table 3.— France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Germanium metal including all all 
forms value thousandk: 


See footnotes at énd of table. 


1979 


21,258 
841,781 
805 


206,220 


$155 


17,845 
87,452 


422,289 


446,457 
29,842 
318,117 


72,916 


1980 


$161 


$13,318 


United 
States 


1,408 


Sources, 1980 
Other (principal) 


Aaa 


n 1242 988K 1 1082. u Hun 
180, Be . 15 

Finland "pa 20; Netherlands 31 
Belgium-Luxembourg 816. 


West Germany 11,836; United King- 
con i; ,151; Belgium: Luxembourg 


21555 2015 Chile 2,501; Portugal 
Be ium-Luxemboury 122,085; 

bia 99,846; Chile 72, 701. 
Belgium Luxembourg 172: West 


Be lum Luxembourg 101,640; West 
rmany 39,602; Italy 25 ,998. 


Belgium-Luxembourg $509; United 
om $255. 


Switzerland $6,805; e pings 
$2,850, Netherlands $731 


West Germany 1, DES etherlands 94; 


United 
Switzerland ; Netherlands 184; 
Republic of South Africa 87 


Brazil 4,640; . 3,175; 

Mauritania 2,934; Liberia 2,298. 
Italy 37, 198; Spain 19,803; West 
Germany 13,044 


Belgium-Luxembourg 162,774; West 
“ng 117,289; nited Kingdom 


82,683. 
West Germany 417,885; Canada 
19,028. 


Venezuela 29,563; Cem 12,516; 
West German 0 4.707. 

New Caledonia 104,021; Norway 

ae i ; Belgium-Luxembourg 


Belgium-Luxembourg 1,291; West 
rmany 696; Italy 120. 


West Germany 766; nm 
5 690; I 


y 567. 
"Germany? 8812 13 1 313 West 
y 755; I 


sg dni ae 155 TU West 
'rmany 171,594; taw] 

Be rium-Luxembou: 278. United 

om 18, 712: West Germany 


Be ium-Luxembourg 77 278 Y v 
rmany 58,036; Italy 24 
West Germany oo italy 1° 152,419; 
West 8 e 10, 10,234; 
Switserland 4,37 á 
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Table 3.—France: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 
Sources, 1980 
Commodity 1979 1980 : 
ned Other (principal) 
METALS —Continued 
Ore and concontrate _ 134,824 139,029 TUP e 34:105; A ae dia 
South Africa 10 2 à; 
Oxides and hydroxides 1,568 1.322 20 West Germany 681: Belgium- 
Luxembourg 4 416; Bulgaria 67. 
Ash and residue containing P Por. 8,768 18,225 NA uei ^c iden Belgium-Luxembourg 
0 =o uide 26,411 81,187 181 . Belgium-Luxembourg 18,706. Nether- 
MM LE i lands 10,091; United Kingdom 
Unwrou ght 51.817 55,088 4.405 West Germany 18,080; Belgium- 
erer : ^ e United 
Semimanufactures __ 1,652 2,270 82 Spain 875; West Ge 704; 
Belgium, Luxembourg Tel 
esium motal including alloys: 
Dee ee EN RN 450 225 NA Italy 152. 
Unwrought t 3,851 3,953 908 Norway 2,407; United Kingdom 290; 
Semimanufactures 282 311 4 tay 147; Norway 70: West Germany 
ese: 
Ore and concentrate 
thousand tons 1,275 1,226 (4) iri -- sab ie of South Africa 
Oxides and hydroxides .... .... 6,679 6,930 106 um-Luxembourg 2,845; West 
or 1,607; 4o --." 
Metal including alloys, all forms . 3,471 1,497 NA Fe Luxembourg 
lan 5 
Mercur7/7/ 76-pound flaske_ . 4,003 4,060 58 Spain 2,175; China 1,247. 
sas pcp 
and concentrate 7,413 7,094 2,606 Canadi 1.766; Chile 1,848; Nether- 
Oxides and hydromides 119 227 25 Japan 8); Netherlands 74; Chile 24. 
Metal including alloys, all form 206 263 52 W Austria 69; United 
Kingdom 
Nickel: 
Ore and concentrate one — All from Australia. 
Matte and speis „ 10,500 15,050 -- New errr a 12,660; Canada 650; 
Oxides and ids . 141 244 __ Canada 188; Cuba 68; Netherlands 33. 
Ash and residue containing Ni 109 41 NA NA. 
Metal including alloys: 
Serap -— noce 1,444 768 6 brune Kingdom 185; Netherlands 
i73 um-Luxembourg 145. 
Unwrou cht 19,838 22,554 2,461 USS R. 4 n Won 3,499; 
Semimanufactures 5,026 4,125 858 nited Kind] 1,748; W do. 
eee ' et 1110; Sweden 408. 
Platinum-group metals: 
Waste and sweepings: 
Platinum value, thousands. — $22,133 $19,766 $254 M ro $4,895; Switzerland 
Other do- $384 $13,396 3597 Re bl. lic of South Africa $6,418; 
ugoslavia $2,258; West 
Metals including all ht es 
including unwro 
and partly wrought side Bg 
troy ounces. . T241,943 320,124 48,804 Republic of South Africa 101,018; 
5 42.540; USSR. 
Selenium, elemental____________~_ 62 60 NA Ja A United 
pen A Kingdom 22; 
Silver: 
Waste and sweepings 
value, thousands ™$17,089 $68,006 $14,703 


See footnotes at end of table. 


Switzerland $27,195; United and 
dom $8,214; Lebanon $5,706 
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Table 3.—France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Silver —Continued 


Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 


Tantaum metal including alloys, all 


roxides 
Titanium: 


Metal including alloys, all forms 


d concentrate 


Metal including s allforms ... 


Uranium: 


Zirconium: 
Ore and concentratt _ 


Metal including alloys, all forma 


rous metals, unspecified |... 


See footnotes at end of table. 


1979 


4.751 


89,241 


4,981 
2,217 
124,119 


1,009 


39,618 
687 
20,107 


58,914 
4,748 


5,956 


957 


Sources, 1980 
Other (principal) 


Switzerland 8,885; Greece 2,056; 
Belgium-Luxembourg 1,850. 


West Germany 11; Spain 2. 
Be ium-Luxembourg 2; United 


m 2. 
Australia 4.781. 
Italy 75; West Germany 64; United 
ingdom 19. 


Italy 132; Switzerland 26; Belgium- 
Luxem 2]. 
1 3,51 Thailand 8,293; 


West rime ia 119; oe 52; 
United Kingdom 


Australia 70,594; Republic of South 
Africa 20,386. 


West Germany 4,397; Netherlands 
8,176; Belgium Luxembourg 4 2,156. 
Ja 1 ,018; United Kingdom 414; 
est Germany 367. 


EET 404; Canada 190; North Korea 


West Germany 4 


West Germany 141; Netherlands, 25; 
Austria 17; United Kingdom 15 


Mainly from Australia. 


West Germany 10; Japan 9. 


Peru 121,016; Canada 88,107; Ireland 
69,081; Sweden 56,016. 
ium-Luxembourg 1, pr West 


y 999; Finland 
Netherlands 1 861; West Germany 
1,646; Belgium-Luxembo 1, a 
Be ium-Luxembourg 16,838; 
rmany 9,083; Peru 4,811. 


Belgium-Luxembo ini 450; Nether- 
lands 1,208; West y 822 
Belgium-Luxembourg 1 1,304; Nether- 
lands 789; West Germany 157. 

2,403; Nether- 


West Germany 4,881; Belgium- 
1 1. 108: Italy 519. 

Australia 33,135; lic of South 
Africa 6,055. ii 

9. 

Greece 9,966; Italy 5,418; Turkey 
2,383; Australia 1,880. 

r3 of South Africa 43,526; Italy 

West Germany 1,895; 
Luxembourg 432 hen lie of South 


Norway 2,214; Spain 1,648; West 
Germany T 
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Table 3.—France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 > 
á United Other (principal) 
METALS —Continued 
Other —Continued 
Metals —Continued 
Alkali, alkaline earth, rare-earth 
CCC 120 87 3 West recaps 48; United Kingdom 
18; Austria 6. 
Cermeta____.__________ 12 16 1 5 10; West 
Pyro horic allo 119 129 NA Brazil 80 ue 31; Austria 14 
ph ud „ ; Japan 31; i 
including alloys, all 
xr as J A 6 257 NA Belgium- Luxembourg 250. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 

QAO noL loc ee cu 21,636 29,616 791 ose i ,138; West Germany 7,611; 
Artificial: Corundum —________— 6,415 7,237 464 West be et Germany 5,180; Austria 624; 
Dust and powder of precious and semi- 

precious stones excluding diamond 
B F eee 50 90 NA Belgium-Luxembourg 5. 

peng and polishing wheels an 
ues eus FCC 8,425 8,859 158 Italy 2,0083; West Germany 1,924; 
Be jum-Luxembourg 1 5524 
Asbestos, crulWee -- 126,476 127,123 238 67,104; U.S.S.R. 21 ,552; 
Republic of South Africa 17, 172. 
Barite and witherite____._._____- 14,427 14,610 Ls West Germany 10,590; Morocco 2,116; 
Romania 770. 
Boron materials: 
Crude natural borates 192,823 221,176 76,503 Turkey 143,138; Netherlands 1 ais 
Oxide and hydroxide... ........ 1,879 ,594 284 tay Ae 2; United Kingdom 288 
e 332,248 407,267 25 Belgi 8 358,177; West 
rmany 23,886; Ital 21,259. 
Chal ——  ——— c — € 29,057 42,183 27 West Germany 36,660; Belgium- 
Luxembourg 5, 181. 
s inira clay products: 
Bentonite. - -----------—-- 92,464 16,063 4,632 italy 27,468; 13488. 19,593; West 
Dinas earth. 483 688 she "m from em Wert att ed 
Fuller's earth and chamotte 12,392 10,672 NA West German 
Kaolin (china clay) 332,710 338,662 62,315 Vite od Kingdom 282515 West 
Andalusite, kyanite, sillimanite _ 5,126 11,653 822 Republic blic of South Africa 1,539; Brazil 
om 
G = 196,175 210,083 11.268 West Germany 163,357; United King- 
dom 26,654. 
Products 
Nonrefractory 
thousand tons 974 1,501 (3) italy 520; West Germany 248; Spain 
Refractory including nonclay l 
brek cociran aan 233,641 226,299 3,627 West Germany 100,482; Belgium- 
58.52. 46.1 1563 Austria 
pote and chiolite - _-—----------- 766 668 18 Denmark 645; West Germany 5. 
Gem, not set or strung- . - carats- 456,186 726.946 116.277 Belgium-Luxembourg 330,380; Israel 
105,389; India 60,7 
Industria „ do... 496,826 689,793 38,925 Ireland 295, 267; Belgium 
Luxembourg 0; Republic of 
u ca 9 . 
Dust and powder thousand carats_ _ 3,977 4,470 2748 Re Tus aoun Africa 1,086; 
witzer 
Diatomite and other infusorial earth 11,327 9,164 4,850 Mice vermany 3,251; Algeria 506; 
Feldspaoaõů hh 17,839 17,947 NA West Ge 887 iow oe 12,172; Portugal 
ied materials: 
Nitrogenous 9,693 9.111 -. Chile 9,062; Belgium-Luxembourg 49. 
Phosphatic _ _ thousand tons_ _ 5,386 5,450 1,025 Morocco 2,419; ogo 647; Israel 470; 
Tunisia 447. 
Potassic. ___ ------------ Z 3 -- All from Spain. 
Other including mixed... 25,480 22,678 N Netherlands 12,592; Belgium- 
Luxembourg 4,214; Italy 2,685. 
Manufactured: 
Nitrogenous thousand tons 1.308 1.822 494 N 536; Nether- 


See footnotes at end of table. 


lands 436; West Germany 119. 
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Table 3.— France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Fertilizer materials —Continued 
Manufactured —Continued 


Phosphatic___ thousand tons 


Graphite, natural 
Gypsum and plaster s 


Crude including splittings and waste 
Worked including agglomerated 


splittingnsasss 
Pigments, mineral: Iron oxides, processed 


Precious and semiprecious stones 


Natur 333 thousands - 
Synthetic do— 
Pyrites, unroasteeddll 
Salt and brinessss 


Caustic po 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Dolomite, chiefly refractory- grade 


Gravel and crushed rock 
thousand tons 


Limestone excluding dimension 


Sand excluding metal- 
3 tons 


Sulfur: 
Elemental: 
Other than colloi dal! 


ColloidaVk?ekk4 
Sulfuric acid_ - - - - - - - - - ----——- 
Talc, steatite, soapstone, pyrophyllite 
Crude thousand tons 


See footnotes at end of table. 


1979 


1.262 
864 
1,847 
854,218 
1,228 
1,144 
13,297 


1,156 
131,629 


98,358 


3,418 
138 
32,369 


$149,987 


$3,920 
672 
187,546 


2,121 
217,454 


21,801 


286,110 
289,526 
389,856 


4,376 
176,612 
23,681 


1,560 


716,377 


412 
205,249 


18,028 


1,122 


1980 


904 
455 
1,852 
413,069 
27,766 
9,058 
21,386 


1,100 
192,416 
116,562 


6,956 
232 
37,203 


$154,601 


$2,812 
192 


139,160 
1,655 
226,968 
28,156 
292,822 


213,916 
411,094 


4,541 
172,792 
82,692 


1,926 


632,977 


586 
190,757 
20,514 


1,075 


United 


133 
(*) 
282 
12,101 
NA 


Sources, 1980 
Other (principal) 


Belgium-Luxembourg 458; Nether- 
lands 120; Tunisia 

Be . 157; Israel 152; 

.S.S.R. 75. 

Belgium-Luxembourg 849; Nether- 
lands 410; West Germany 185. 

Belgium-Luxembou 58,457; Venez- 
uela 52,233; U. S. S. 50, 087. 

Bope of South Africa 26, 105; Italy 


E ,930; Italy 2,529; Madagascar 


Spain 9,566; West 3 5,833, 
Switzerland 3,69 
684; Chile 367. 
ium-Luxembourg 120,456; West 


co 33,085; Sp Spain 19,159; Ital 
o 13.354 33 fes Spain 862. d 


India 5,147; Morocco 485; Brazil 204. 


Belgium-Luxembou:g 69; West 
rmany 64; Switzerland 28. 

West Germany 24,982; Belgium- 

Luxembourg 9, 122: Netherlands 


Switzerland $68,687; India $21,587; 
Thailand $20,831. 
ern $989; W est Germany 


Italy 514. West est Germany 156, Spain 


Belgium-Luxembourg 65,191; Nether- 
An 31,887; West Germany 


Spain 722; Yugoslavia 270; West 
Germany 


West Germans 121 ,668; Belgium 
13450. * 70, 592; N etherlands 


East Germany 12,515; West Germany 
7,819; Poland 5,346. 
Re pend of South Africa 10 1, e; West 
66,858; Ital 
Spain 1: 136, 36,880; Italy 10 P ont 


Germany 21,17 0. 
Be ungute 138,478 ee 2: West 
rmany 138,475; Italy 20 621. 


Belgium-Luxembourg 3,960; United 
ingdom 312; Norway 158. 
Be ium Luxembourg 172,620; West 


Spain 65, 65.176 lt Italy 12,414; West 
German y3 045. 


, 


Belgium-Luxembourg 1,108; United 
om 662; Netherlands 104. 


Poland 360,568; Canada 124,728; 
Be ium-Luxembourg 30,051. 
West Germany 559; Spain 21. 
Be ium-Luxembourg 96,684; West 
Ital 12,102; Be Belgas Lassa 
y um-Luxembourg 
3,536; S pain 1 (1.339 


Switzerland 564; Spain 174; West 
Germany 134. 
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Table 3.—France: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Other —Continued 


Slag, dross, similar waste 
thousand tons__ 


Oxides, hydroxides, peroxides of 
ium, magnesium, strontium _ _ _ 


MINERAL FUELS AND RELATED 


Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 


Briquets of anthracite and bituminous 
coal. 


Lignite including briquetss 
Coke and semicoke.. .... thousand tons. 
Gas, natural million cubic feet 
Hydrogen, helium, rare gases 
Peat including briquets and litter 
Petroleum: 


Crude and partly refin 
thousand 42 aodion barrels. _ 


Distillate fuel oil do... 
Residual fuel oil do. .-- 
Lubricants |... do... 
Other: 
Liquefied petroleum gas 
do... 
Mineral jelly and wax 


P, NC 
Petroleum coke do 


Bitumen and other residues 
do 


Bituminous mixtures 
do- 


minere tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


"Revised. NA Not available. 
lLess than 1/2 unit. 
*Unreported quantity valued at $1,656. 


1979 


174,372 


8,614 
80,405 


26,108 


253,264 
191,056 
2,212 
"671,018 
31,889 
131,356 


932,121 


25,966 
391 
17,064 
36,836 
1,328 


5,098 


156 
9,808 


52 


*689,862 


1980 


1,281 


1,132 
40 


172,065 


18,154 


. 84,784 


29,813 


148,948 
168,340 
3,011 
712,333 
38,714 
147,536 


133,110 


33,803 
2,861 
25,799 
53,418 
1,409 


6,481 


164 
9,460 


181 


79 


834,283 


United 
States 


Q) 


147 


Sources, 1980 
Other (principal) 


Belgium-Luxembourg 914; West 
9 198; Canada 103. 


is Germany 513; Japan 168; Italy 
All from Netherlands. 


ium-Luxembourg 


Italy 57,690; Be 
» , rmany 26, 052. 


996; West 


n 16,886; Italy 


Netherlands 37,957; West Germany 
24,901; Italy 6,898. 


Republic of South Africa 9,260; West 
rmany 5,294; Poland 3 561. 


West Germany 122,661; Belgium- 
Luxembourg 21,248; italy 4,710. 
West Germany 167,988; Belgium- 
embourg 299. 
West Germany 2,831; Netherlands 
293; Belgium -Luxembourg 166. 
ee 
orway 
um Luxembourg 30,676; West 
y 9,897 891; Notherlands 8,641. 
West Gern Germany 82,511; U.S.S.R. 
27,999; Netherlands 18 674. 


Saudi Arabia 285,808; 171,553; 
United Arab Emirates ,116. 


Italy 3,828; West Germany 3,610; 
S.S.R.3 ,330; Libya 2, 
Indonesia 2,175; Nigeria 242; Libya 


131. 
USSR. 8,535; United Kingdom 
3,244; Netherlands 2,102. 
; Be ium-Luxembourg 
4, 805; Uni com 4 s ; 
United Kingdom ; Iran 
223; Netherlands 186. á 


Saudi Arabia 2,081; U.S.S.R. 979; 
United Kingdom 827. 
Netherlands 55; West Germany 50; 


Republic of South Africa 12. 
Unita Kingdom 364; West Germany 


Belgium Luxembourg 21; Nether- 


Belgium-Luxembourg 36; West 
rmany 27; Netherlands 3. 


West Germany 111,288; Belgi 
Luxembourg 90,942; iy 7 76,38 382. 
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COMMODITY REVIEW 


METALS 


Aluminum.—With the nationalization of 
Pechiney Ugine Kuhlman S.A. (PUK) and 
its subsidiary, Aluminium Pechiney S.A,, 
the Government of France became the 
largest producer of bauxite, alumina, and 
aluminum in the country. During 1981, 
bauxite was produced in mines located in 
the Departments of Var, Herault, Bouches- 
du-Rhone, and Ariege. Aluminium Pechi- 
ney (by far the largest producer), Union des 
Bauxites, Société Anonyme des Bauxites et 
Alumines de Provence, and Société Alu- 
suisse de France were the major companies 
involved in bauxite production in France. 
Having been mined since the end of the last 
century, reserves in French bauxite depos- 
its were becoming exhausted; reportedly, 
reserves in the Midi were adequate to sup- 
port mining for only an additional 11 years 
at the present rate of production. Bauxite 
deposits occurred in an irregular karst 
Structure. Water influx was a serious prob- 
lem, and large pumping stations were nec- 
essary. At the Maraugues Mine, Var, the 
pumping station had a capacity of 3,000 
cubic meters per hour, and at the Mont- 
plesir Mine, Herault, the pumping capacity 
was 3,200 cubic meters per hour. Because of 
their location in attractive tourist areas, all 
mines operated under environmental re- 
strictions. Mining was underground and 
mechanization was low. Roof support was 
obtained by bolting with protective mesh. 
Underground mining equipment was spe- 
cially designed by French industry for baux- 
ite mines in France. Domestic output cover- 
ed about one-third of the country’s demand 
in 1981. Employment in bauxite mines 
averaged 800 persons during 1981. 

Alumina was produced in three plants 
with an aggregate annual capacity of 
1,390,000 tons. All three belonged to Gov- 
ernment-owned PUK, and the largest, with 
a capacity of 745,000 tons of alumina per 
year, was located at Gardanne, Bouches-du- 
Rhone. PUK also produced all aluminum 
metal. The largest aluminum smelter in the 
country, at Noguéres, Pyrenees-Atlan- 
tiques, accounted for about one-third of the 
aluminum output in France. In addition, 
nine plants situated in the Alps and Pyre- 
nees produced aluminum metal. About 


1,000 persons worked in aluminum smelters 
during 1981. 

Antimony.—Coframines, the wholly own- 
ed subsidiary of BRGM, started antimo- 
ny production from a deposit at Chani- 
Quimper (Finistére) on August 1, 1981. At 
yearend, production reached 320 tons per 
day of concentrates, but the startup period 
was difficult. Complex mineralogy of the ore 
and difficult mining conditions resulting 
from complicated geometry of the ore body 
extended the startup time. Investments in 
the mine and mill totaled about $1 million. 

Copper.—After several years of explora- 
tion at Chessy, significant reserves with 
substantial metal content were blocked out. 
The deposits also contained zinc. 

At Bodennec (Finistére) and Port-aux- 
Moins (Cotes-du-Nord), after long study, a 
decision was made not to start production. 
The complex geometry of the ore bodies and 
difficult problems in concentration led to 
the negative decision, in spite of significant 
reserves and the relatively high content of 
metals. 

Germanium.—Capacity for production of 
electronic-grade germanium oxide was 
expanded at Penarroya’s Imperial smelter 
at Noyelles-Godault (Pas-de-Calais). Howev- 
er, the size of the new expanded capacities 
at Noyelles-Godault were not made public 
during the year. 

Gold.—La Combe du Saut Mine (Aude), 
north of Carcassone, was operated by Mines 
et Produits Chimiques de Salsigne (in which 
Coframines, a wholly owned subsidiary of 
BRGM, held 47.4% of the capital) and had a 
difficult year. The gold content of the mine 
ore dropped, and the mine was flooded 
during January as a result of heavy snow 
that cut powerlines. Consequently, only 900 
kilograms of gold was produced during 1981. 
Work on a new shaft named Castan con- 
tinued. Reportedly, the Castan shaft should 
replace the old Bru shaft sometime in 1982 
or early 1983. 

Iron and Steel.—After nationalization, 
which for the French steel industry was 
nothing more than legalization of a situa- 
tion existing since 1979, the steel industry 
continued to have economic difficulties and 
suffered losses. 

During 1981, the consolidation of steel 
operations continued, and the following in- 
stallations operated by the Union Siderurgi- 


THE MINERAL INDUSTRY OF FRANCE 


que du Nord et de l'Est de la France were 
closed: at Rehon, one 35-ton converter and 
one 23-ton electric furnace; at Neuves- 
Maison, a small section mill; at Longwy, a 
steelmaking furnace 2 by 60 tons. At Creus- 
ot Loire S. A., at Creusot, a blooming mill, a 
billet stand, and a bar mill were closed; at 
Ordain, one 15-ton, 4-megavolt-ampere elec- 
tric arc furnace was shut down; and at 
Pamiers, one 12-ton, 3.5-megavolt-ampere 
electric arc furnace was also shut down. 
Acieries et Laminoirs de Lorrain-SACILOR 
closed a basic bessemer converter and a 
blooming mill at Hagondange. 

Lead and Zinc.—During 1981, the Lar- 
gentiére Mine, operated by Penarroya, was 
preparing to close. Results of exploration 
near the mine were negative, and reserves 
onhand should be exhausted by the end of 
1982 or early 1983. 

During 1981, Penarroya purchased build- 
ings of a closed factory located several 
kilometers from their Imperial smelting 
furnace at Noyelles-Godault (Pas-de-Calais). 
After substantial investment, this new in- 
stallation was to start processing about 
200,000 tons of residues with a low content 
of zinc in 1983. In favorable economic cir- 
cumstances, this raw material should be a 
significant source of zinc for the installa- 
tions at Noyelles-Godault. 

Tin.—In 1981, France again started min- 
ing tin. For several years, the Massif Arm- 
oricain, in the central-western part of 
France, was a site of intensive exploration 
for tin in an area that had a long history of 
tin mining dating back to the Romans. In 
1981, production started at Montbelleux in 
a granitic stock containing numerous veins 
of cassiterite and wolframite. The size of the 
mine and daily output were not known at 
yearend. In addition, exploration continued 
at the Beaulieu deposit, where reserves 
were estimated at 9,000 tons of tin. 

Tungsten.—Société Minière d'Anglade, 
the largest producer of tungsten in France, 
Started production from a new deposit at 
Veronique. High metal content in the ore 
resulted in a successful year for the opera- 
tor. Coframines, a BRGM subsidiary, held a 
7% participation in the Société Minière 
d'Anglade. 


NONMETALS 


Bentonite.—Large deposits of bentonite 
may exist in the Basin of Paris, according to 
preliminary reports? on exploration for ben- 
tonite in France published during 1981. The 
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news was important because France im- 
ports about 90% of its yearly bentonite 
demand. The small domestic production 
consisted of low-grade bentonite with an 
active clay (smectite) content of less than 
50%. Pits producing bentonite were located 
in Dordogne and in Vaucluse. 

Preliminary bentonite inventories pre- 
pared by the BRGM showed 12 areas in 
Sparnacian Beds located in the western and 
northwestern areas of the Paris Basin, 
where the grade of the clay (85% smectite) 
appeared good. Several tests confirmed suit- 
ability of the clays for use in foundries. 
Although reserves were not determined, 
preliminary reports indicated several thou- 
sand tons of clay may be present and 
economically recoverable. 

Lime.—During 1981, burnt lime was pro- 
duced in about 34 locations spread through- 
out France. Only three plants have more 
than a 200,000-ton-per-year capacity. Four 
companies produced most of the lime; the 
major ones were the two French subsid- 
iaries of the Lhoist Group of Belgium: S.A. 
des Chaux et Dolomies du Boulonnais with 
a 750,000-ton-per-year capacity of quick- 
lime, located at Rety and Boran, in north- 
eastern France, and S.A. des Carrieres et 
Fours a Chaux de Dugny, which operated a 
700,000-ton-per-year installation at Dugny. 
In addition, Chaux Balthazard et Cotte 
operated four plants located at la Buisse, 
Polienas, Sassenage, and Lathuille in east- 
ern France, with an aggregate capacity of 
30,000 tons per year. Through its subsid- 
iaries, Chaux de Provence and Chaux de la 
Tour, Balthazard had a capacity of about 
390,000 tons per year of lime in southeast 
France at Chateauneuf-les-Martigues, in 
Bouches-du-Rhone, and at Robion in Vau- 
cluse. In addition, the company operated 
two plants with an aggregate capacity of 
100,000 tons per year located at Sauveterre- 
la-Lemance in Cot-et-Garonne and Terrass- 
on in the Dordogne. Another subsidiary of 
Balthazard, Fours a Chaux de l'Aisne, op- 
erated a 130,000-ton-per-year plant located 
at Vendeuil. 

La Dolomie Francaise operated a 400,000- 
ton-per-year plant, the largest lime plant in 
France, at Neau, Mayenne; its production, 
however, was wholly dolomitic lime and 
dead-burnt dolomite. 

Salt.—France produced salt from mines, 
brines, and the sea during 1981. Rock salt 
was produced by the Compagnie des Salins 
du Midi et des Salines de l'Est (CSMSE) 
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with facilities at Saint-Nicolas de-Port 
(Meurthe-et-Moselle). Salt from brine was 
preduced at Varangeville (Meurthe-et- 
. Moselle) and at nearby Dax; the operator 
was CSMSE. Solvay also produced salt at 
Tavaux (Jura) and at Bayonne. Salt from 
the sea was produced at Salins-de-Giraud 
(Bouches-du-Rhone) and at Aigues-Mortes 
(Gard) by CSMSE. Table 1 shows the latest 
trends in salt production of France. 
Talc.—As in the past, Talcside Luzenac 
operated its opencast mine at Trumouns 
(Ariege) from May until October during 
1981. The high altitude of the minesite and 
abundant snowfall made production during 
winter impossible. To move overburden, a 
new larger power shovel was commissioned 
at the mine. New equipment increased pro- 
ductivity at the mine and led to lower 
consumption of explosives. At the nearby 
plant at Luzenac, new installations for pro- 
duction of 30-micrometer fines, for use in 
the paper industry, were completed during 
1981. In addition, a new storage facility was 
commissioned at the plantsite. 


MINERAL FUELS 


Coal.—During 1981, for the first time 
since 1964, French coal production increas- 
ed over that of the previous year. About 10 
coalfields, varying in size, geological condi- 
tions, and mining methods, were in produc- 
tion. These were grouped in three coal 
basins, namely Nord-Pas-de-Calais, Lor- 
raine, and Centre-Midi. The largest produc- 
ers of coal were mines in the Lorraine Basin 
located in northeastern France near the 
border with the Federal Republic of Ger- 
many, which accounted for about 50% of 
the country’s total coal production. 

The coal industry had an uneventful 
year, and the production increase resulted 
from better utilization of existing facilities. 
The coking plants at mines as well as those 
at steel plants suffered from low level activ- 
ities in the iron and steel sector of the 
mineral industry. 

In the coalfield of Aquitaine, plans called 
for development of two opencast mines 
based on 15 million tons of reserves not 
recoverable by present underground min- 
ing. The first one would exploit reserves of 5 
million tons at the Sainte Marie Mine, and 
the second one would produce coal from 10 
million tons of reserves at the Troniqui- 
Lavoir Mine. Work at the Sainte Marie 
Mine could start during 1983 and at the 
Troniqui-Lavoir Mine during 1990. 
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During 1981, the center for study and 
research for the French coal mining indus- 
try, Centre d’Etudes et Recherches des 
Charbonnages de France (CERCHAR), cele- 
brated its 130th anniversary. The laborato- 
ries of CERCHAR were located at Verneuil- 
en-Halatte, north of Paris. Employment at 
CERCHAR totaled 700 engineers, scientists, 
and technicians. 

During many years of research, CER- 
CHAR worked on problems related to min- 
ing at great depths, remote control of min- 
ing equipment, designing of equipment in- 
cluding use of high voltages underground, 
and research into spontaneous oxidation of 
coal at low temperatures and into the gases 
emitted during such oxidation. In addition, 
CERCHAR studied effects of atmospheric 
pollution in mines on miners’ health, and 
CERCHAR was appointed by the French 
Government to issue certificates in con- 
formity with mandatory standards for 
health and safety in mines. 

Petroleum.—Although consumption of 
crude oil was lower by about 11% than that 
during 1980, France remained heavily de- 
pendent on imported crude oil. Domestic 
production was low and accounted only for 
slightly less than 2% of the country’s con- 
sumption during 1981. 

Significant increases of expenditures by 
the oil companies for exploration and devel- 
opment signaled a revival of the search for 
oil and gas. In 1981, expenditures for explo- 
ration and development totaled about $347 
million. In 1978, the same expenditures had 
amounted to only $111 million. 

During 1981, 43 wells totaling 88,945 me- 
ters onshore and 5 wells totaling 12,699 
meters offshore were drilled for exploration. 
In the Aquitaine Basin, 18 wells totaling 
52,107 meters and in the Parisian Basin, 12 
wells totaling 27,168 meters comprised the 
bulk of exploratory drilling in France. Off- 
shore, three wells totaling 7,648 meters 
were drilled in the Golfe de Gascogne, and 
two wells totaling 5,051 meters were drilled 


in Manche-Iroise. From onshore drilling, 


the only indication of oil and gas was in the 
Orlon and Marne Basins, Aquitaine. Off- 
shore, all five wells were dry. 

During 1981, 89 wells totaling 153,765 
meters were drilled for development. The 
Parisian Basin was the most active area, 
where 36 wells totaling 43,490 meters were 
drilled. In addition, 21 wells were drilled in 
Landes, Aquitaine. In addition to the small 
production in France, French oil companies 
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operated in 40 foreign countries and con- 
trolled production of about 350 million bar- 
rels per year abroad. 

During 1981, 24 petroleum refineries with 
a capacity of 1,155 million barrels per year 
were operated in France, which was 5.7 
million barrels less than in 1980. The larg- 
est refinery was at Petite Couronne, operat- 
ed by Shell Francais. However, in spite of 
the reduction of operational capacities in 
French petroleum refineries, utilization of 
the installed capacity was only 62%, and for 
the first time since 1970, petroleum refin- 
eries processed less than 730 million bar- 
rels. 

During 1981, three analytic cracking 
units were under construction in refineries 
at Donges (Atlantque), Flandres (Mardyck), 
and Reichstet (Strasbourg). The new addi- 
tions will increase cracking capacity in 
France from 81 million barrels per year in 
1981 to 101 million barrels per year in 1982. 
At the Bordeaux refinery operated by 
ESSO, S.A.F., a new 4.7-million-barrel-per- 
year desulfurization unit was completed, 
and at the Mede refinery (Mediterranee- 
Rhone) operated by Compagnie Francaise 
de Raffinage, a new 715,000-barrel-per-year 
alkalinization unit was completed. An ex- 
perimental platforming unit for treatment 
of residues was completed at the Feyzin 
refinery (Mediterranee-Rhone). 

Uranium.—France continued to mine and 
process domestic and foreign uranium ore 
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during 1981. 

The mining division of Compagnie Gen- 
erale des Matieres Nucleaires (COGEMA) at 
Crouzilles was the largest producer of ura- 
nium ore. The uranium content of its out- 
put was over 1,000 tons of U, O. 

After the startup in the early part of 
1980, the mining division at Herault had 
problems in reaching the designed capacity 
during 1981. 

Exploration for uranium continued at a 
fast pace. At the beginning of the year, 
COGEMA had 38 exploration permits 
covering 3,352 square kilometers. Reserves 
of the new uranium deposit at Coutras, 
Province of Nord Aquitaine, reportedly to- 
taled 20,000 tons. Production from the Cou- 
tras deposit was planned for the beginning 
of the next decade. 

The capacity of the COGEMA plant at 
Bessines for the production of yellow cake 
was increased to 1.1 million tons of ore per 
year. 


Physical scientist, Division of Foreign Data. 
necessary, values have been converted from 
French francs (F) to U.S. dollars at the average rate for 

1980 of F5.00 = US$1.00 

*Le Berre, P., and B. Rozes. Vers l'Existance de Gise- 
A de Bentonite en France? 3 des arise du 
acien dans l'Ouest du Bassin de Paris (Are There 
New Bentonite Doposits in France? Ex 
cian Clay rid ag m in the West of the Basin of aris). 
MM de la Recherche Miniére, No. 460, 1981, pp. 53- 


loration of S 


Rozes, B. Sodium-Exc sie 750 Bentonite in France. Ind. 
Miner. (London), November 1981, pp. 59-63. 
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The Mineral Industry of 
Gabon 


By Ben A. Kornhauser! 


The appreciation of the U.S. dollar, with 
respect to the African Financial Communi- 
ty franc (CFAF), impacted favorably in 1981 
on Government oil revenues, which increas- 
ed 32% over initial estimates. However, 
the rise in the value of the dollar substan- 
tially increased Gabon's foreign debt, which 
was almost 50% payable in dollars. In 
addition, the high interest rates in the 
United States of about 19% and in France 
of 20%, compared with Gabon rates of 
between 10% and 15%, attracted Gabon's 
cash holdings. The devaluation of the 
French franc also increased the cost of 
imports outside the franc area since import- 
ers had to pay more for foreign exchange in 
dollars, marks, or yen. Gabon's inflation 
was projected at 15% for 1981. 

The economic growth of Gabon was relat- 
ed directly to the development of its rich 
natural resources, with petroleum the pre- 
dominant factor. Higher prices in 1981 off- 
set declining petroleum production, increas- 
ed Government oil revenues by $492,000, 
and enabled the gross domestic product 
(GDP) to grow by almost 12% from $3.32 
billion in 1980 to $3.71 billion in 1981. 
Outstanding public debt was still heavy, 
although reduced from its 1980 level, and 
accounted for 36.3% of Government spend- 
ing in 1981 compared with 38.3% in 1980. 
Public finance showed continuing substan- 
tial improvement through the holding of 
Government spending to budget limits and 
increased GDP. 

In addition to petroleum, Gabon’s wealth 
was derived from its manganese, uranium, 
and timber. Major iron ore deposits remain- 
ed undeveloped. The Trans-Gabon Railroad 
was being constructed to provide the trans- 
port infrastructure to make these resources 


more accessible, exploitable, and market- 
able, and to enable Gabon to control their 
delivery from Gabon’s ports. The plan was 
for prospecting to take place for 100 kilo- 
meters on either side of the railroad by the 
national geological office, France’s Bureau 
de Recherches Géologiques et Miniéres 
(BRGM) and by aerial survey by a USS. 


company. 

In late 1981, France granted Gabon a loan 
of $24.9 million at 8.5% interest to finance 
the second leg of the railroad. This section 
was to extend for 140 kilometers from 
Ndjole to Booue, the most difficult part of 
the line that followed along the Ogooue 
River Valley. This leg was scheduled to 
open by the end of 1982. The first section of 
the railroad—182 kilometers between Ow- 
endo, the Port of Libreville, and Ndjole on 
the Ogooue River—became operational in 
1979. In 1981, traffic was expected to exceed 
80,000 passengers, an estimated 20% in- 
crease over that of 1980, with freight re- 
maining at about 300,000 tons. 

Gabon planned to raise its participation 
in three primarily French-controlled com- 
panies, from 25% to a 35% to 41% portion 
in petroleum and from 10% up to 30% in 
nonfuel minerals. The target companies 
were Essence et Lubrificants de France. 
(ELF)-Gabon Oil Co., a subsidiary of the 
ELF-Aquitaine Group involved in petrole- 
um production; the Compagnie Miniére de 
l'Ogooue SA (COMILOG), owned jointly by 
the United States Steel Corp. (40.7690), 
France's BRGM (18.3%), Imetal SA (15.896), 
the Gabonese Government (15.02%), and 
Banque des Paris et de Pays-Bas and Ja- 
pan’s Mitsui Mining & Smelting Co. Ltd. 
(10.12%), involved in the mining of man- 
ganese; and the Compagnie des Mines 
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d'Uranium de Franceville (COMUF), con- 
trolled by the French Commissariat à 
l'Energie Atomique (CEA) and involved in 
the production of uranium. 

The production and distribution of 
electricity and water in Gabon were con- 
trolled by the Société d'Energie et d'Eau du 
Gabon (SEEG). SEEG was owned by the 
Gabonese Government (64%) and other pri- 
vate and quasipublic entities. However, the 
electrical network consisted of unconnected 
regional centers. Fortunately, Gabon had 
developed hydroelectric power and could 
increase that capacity greatly. Also, its oil 
and natural gas supplies provided thermal 
power generation. In mid-1980, SEEG's in- 
stalled capacity was 265,200 kilovolt- 
amperes (kva), of which 152,000 kva were 
from hydroelectric facilities and 113,000 
kva were from 24 thermal stations. The 
hydroelectric plants were at the Kinguele 
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Dam (72,000 kva), Tchimbele Dam (57,000 
kva), and Petit Poubara Dam (23,200 kva). 
Capacity was being added at the last two 
sites. Port Gentil had two gas-oil and natu- 
ral gas generators producing 78,750 kva. 
Libreville had a backup thermal generator 
listed at 18,500 kva. In 1981, 23 towns, 
including Libreville and Port Gentil, were 
electrified, and powerlines to Fougamou 
and Lastoursville were under construction. 
Several projects that were to increase elec- 
trical supply were under study. These possi- 
bilities included expanding capacity at 
Kinguele and Petit Poubara Dams, con- 
structing a 240,000-kva capacity at Grand 
Poubara Dam, and developing the Ngounie 
River's Empress Falls, which had a power 
potential of 3 billion kva. New ministations 
were planned for several towns; auxiliary 
power was to be supplied for any major 
industrial project. 


PRODUCTION 


The slump in the international markets 
for manganese, uranium, and wood decreas- 
ed their value and potential volume in 1981. 
Although the worldwide economic malaise 
also reduced petroleum production, increas- 
ed oil prices and a strengthened U.S. dollar 
raised the value of the oil produced. Urani- 
um production increased about 11% over 
that of 1980 and had a value of $63.3 


million. France's long-term contract to pur- 
chase 1,000 tons of uranium (metal content) 
undoubtedly was a major stimulus to its 
mining. Manganese production decreased 
by about 31% from 1980 at a value of 
approximately $95 million. Cement produc- 
tion, on the other hand, increased about 
37% over that of 1980 and had a value of 
about $16.1 million. 


Table 1.—Gabon: Production of mineral commodities! 


Commodity? and unit of measure 1977 1978 1979 1980 1981* 
Cement, hydraulic -------- metric tons 190,000 €190,000 96,205 109,430 149,913 
Diamond, gem and industrial carata_ _ NA NA NA 557 550 
Gas, natural: 
Gross million cubic feet 61,694 64,449 *64,000 *58,000 66,073 
Marketed __________________do____ 6,250 5,827 6,549 2,538 2,500 
Gold, mine output, metal content _ _ troy ounces. _ 2,572 965 964 553 NA 
ese: 
Ore, gross weight (50% to 53% Mn) 
metric tons 1, 772,685 1,616,516 2,188,445 2,044,049 1,359,954 
Pellets, battery and chemical grade, gross 
weight(82% to 85% MnO3) _____-_ do— 177,944 93,905 111,649 102,703 127,584 
Total. ede A Se do- 1,850,029 1,710,421 2,300,094 2,146,752 1,487,538 
Petroleum: 
Bus thousand 42-gallon barrels. .. 19,032 76,176 70,991 64,444 55,886 
—— À ——Á |) !"——————————— ——————————————c OGo———— 
Refinery 3 
Gasoline do... 1,058 1,142 850 886 648 
Jet fuel and kerosine do 780 2, 308 740 1,391 128 
te fuel olli do. ___ 5,078 8,215 2,286 2,545 4,117 
5 fuel oli do- 8,650 5,662 4,150 4,140 2,182 
J CP TRUE do...- 1,971 2,496 684 142 752 
Refinery fuel and losses do... . 534 274 14 20 
Total 2.550830 AAA do— 12,482 15,417 8.984 9,118 8,447 
Uranium oxide (U3O5), content of concentrate 
metric tons 1,068 1,205 1,297 1,218 1,360 
*Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through Aug. 20, 1982. 


In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is 
also produced, as well as diamond from artisan works, but output is not reported and available information is inadequate 


to maké reliable estimates of output levels. 
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TRADE 


Because Gabon interacted with other 
countries, its trade was affected greatly by 
external factors, such as the state of the 
world economy, interest rates elsewhere, 
and the strength or weakness of other 
country currencies, particularly the U.S. 
dollar and French franc. Preliminary 1981 
data indicated that Gabon's foreign trade 


balance declined from $910 million in 1980 
to $740 million in 1981. This decline was 
attributed primarily to increased spending 
for imported goods and contracted services. 
Gabon's foreign assets were expected to 
increase slightly in 1981 over those in 1980, 
while balance-of-trade payments were ex- 
pected to be the same as in 1980. 


COMMODITY REVIEW 


METALS 


Gold.—Data for gold production were un- 
available. Previously, gold was produced 
mainly in the Eteke region with some gold 
mining in the Lastoursville, Makokou, and 
Ndjole regions. Gold output was sold on the 
official market by Société Gabonese de Re- 
cherche et d'Exploitation Miniére (SOGA- 
REM). 

Gold was sought in primitive rock forma- 
tions in the Eteke (Ngounie) region by the 
Or Eteke syndicate (Gabon 45%, COMUF 
35%, and BRGM 20%). BRGM also intended 
to prospect actively for gold in 1982. These 
explorations were aimed first at locating 
the mother lode of the Eteke gold, from 
which 15 tons were mined in dispersed 
locations from 1937 to 1954, and then using 
open pit and/or underground mining to 
exploit the source if it proved to be econom- 
ically feasible. 

Iron Ore.—The Board of Directors of the 
Société des Mines de Fer de Mekambo 
(SOMIFER) met to restructure its capital 
and to outline a study for developing its 
Belinga iron ore deposit near Mekambo, in 
northeast Gabon near the Congo border. 
SOMIFER was owned by the Gabon Govern- 
ment (41%), Bethlehem Steel Corp. (United 
States) (20%), Bergbau AG Niederrhein Ex- 
ploration (Federal Republic of Germany) 
(10%), Industralexport (Romania) (5%), Fin- 
sider International (Italy) (3.5%), BRGM 
(France) (3%), Ste’ Lorraine et Méridionale 
de Laminage Continu (SOLMER) (2.4%), 
Banque de Paris et des Pays-Bas (1%), Estel 
Hoogovens BV (Netherlands) (0.5%), and a 
Japanese group (13.6%). The ore reserves of 
the deposit were estimated at 910 million 
tons, with about 65% iron content, of which 
about 200 million tons contained less than 
0.1% phosphorus. Open pit mining was to 
be used to produce between 7.5 and 10 
million tons annually. The development of 


the deposit was predicated upon construc- 
tion of the Trans-Gabon Railroad and a 
northern extension. The railroad would car- 
ry the ore to Libreville for export to world 
markets. 

Manganese.—Manganese production in 
1981 operated at two-thirds of plant capaci- 
ty owing to depressed world steel produc- 
tion, in which manganese was essential as a 
desulfurizer and as an inexpensive harden- 
ing element. Gabon was the world’s larg- 
est producer of manganese from a single 
mine and was one of the world’s four 
principal producers of manganese ore. 

At the Ogooue Mine at Moanda, manga- 
nese ore was extracted by the open pit 
method by COMILOG. With manganese, 
also, mining expansion and expected ferro- 
manganese alloy production was predicated 
upon construction of the Trans-Gabon Rail- 
road. Once the railroad would reach Moan- 
da, transportation no longer would be a 
limiting factor to production. New produc- 
tion was limited by the capacity of the 
chain-conveyor system that carried the ore 
from Moanda to M’Binda in the Congo for 
transport by two railroads to Point Noire, 
Congo, for export. 

France agreed to participate with the 
Gabonese Government in building a ferro- 
manganese alloy plant at Haut-Ogooue, the 
proposed site of the hydroelectric plant. 
France was to conduct studies before bids 
were invited for the plant. Production ca- 
pacity was planned at 85,000 tons of ferro- 
manganese and 50,000 tons of silicoman- 
ganese per year. The conversion of the 
manganese ore concentrate to ferroalloys 
was to boost Gabon’s GDP through sale of a 
higher priced product and increased em- 
ployment. 


NONMETALS 


Barite.—Promising indications of 1.2 bil- 
lion tons of barite deposits were reported 
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primarily at Dourakiki in the Nyanga re- 
gion, 110 kilometers north of Mayumba in 
the southern coastal region. The Dourakiki 
deposit was reported to have a barite con- 
tent of 47%. Barite was discovered first in 
Gabon in the 1960’s by BRGM. The feasibili- 
ty study of the Dourakiki deposit was con- 
ducted by the Koussou syndicate, consisting 
of the Gabonese Government, COMILOG, 
and BRGM. The deposit was to be exploited 
jointly by a company composed of the above 
three plus ELF-Gabon. Beneficiation by 
gravitation was expected to convert about 
80% of the run-of-mine output into a salable 
product. 

The dominant use of crushed and ground 
barite was in drilling fluids for oil and gas 
wells, of particular interest in Africa with 
the increased drilling for petroleum. 

Cement.—Cement production was consid- 
erably below the clinker-grinding capacity 
available. The older clinker-grinding plant 
located at Owendo was operated by the 
Société des Ciments d'Owendo and had an 
annual capacity of 270,000 tons. The princi- 
pal shareholders of the firm were the Gabon 
Government (20%) and Ciments Lafarge 
S.A. (France) (71.3%). 

Two new plants were constructed and 
operated by Société des Ciments de Gabon, 
which is owned by the Gabonese Govern- 
ment (51%), ELF-Gabon (19%), Ciments La- 
farge (15%), and Société des Ciments 
d’Owendo (15%). One plant, located near 
Ntoum about 40 kilometers from Libreville, 
was to produce 350,000 tons of clinker from 
local limestone deposits, thereby reducing 
dependence on imports. The second plant, a 
clinker-grinding plant with an annual pro- 
duction capacity of 100,000 tons, was con- 
structed at Franceville.* 

Tale.—An estimated 100-million-ton de- 
posit of talc was located in the N'dendi 
Tchibanga region of the Nyanga Province. 
The Gabonese Government and BRGM con- 
tinued to consider the feasibility of exploit- 
ing the deposit. 


MINERAL FUELS 


Natural Gas.—Natural gas production, 
which was associated mostly with petrole- 
um production, declined slightly in step 
with the drop in crude oil output. About 5% 
of the gas production was used for power 
generation and the remainder was flared. 
Natural gas reserves remained stable at 
about 70 billion cubic meters. 

Petroleum.—Production.—Gabon’s petro- 
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leum production declined again in 1981, 
owing largely to a decrease in world de- 
mand for oil that caused crude oil prices to 
drop and the Organization for Petroleum 
Exporting Countries to mandate production 
controls. Gabon also lost Cameroon as a 
market for some refined products. Oil pro- 
duction declined to a little under 150,000 
barrels per day, about two-thirds of the 
peak production of 224,000 barrels per day 
in 1976. 

Oil production was mostly from offshore 
fields with development still centered in 
offshore areas. ELF-Gabon, which was 25% 
owned by the Gabonese Government and 
75% by Essence et Lubrificants de France- 
Enterprise de Recherches et d'Activités 
Pétroliérs, still dominated oil production 
in the country. ELF-Gabon operated the 
Mandji Field, among several others, by 
itself and in conjunction with other compa- 
nies. Recent discoveries doubled Gabon’s 
known oil reserves, but 1980 world econom- 
ic conditions failed to motivate the Govern- 
ment to determine future production levels. 

In June 1979, the Gabon Government 
established the Société Nationale des 
Pétroles Gabonais (PETROGAB), and all 
petroleum-producing companies were re- 
quired to deliver 25% of their annual out- 
put to the national company. PETROGAB 
became independent in 1980 under the Min- 
ister of Economy and Finance. PETROGAB 
was organized into five sections. One section 
oversaw all exploration and production ac- 
tivities. A second section was responsible for 
all financial matters. A third division han- 
died legal matters. A fourth section was 
responsible for refining and petrochemicals, 
and a fifth section was concerned with 
storage and transport. By 1981, the first 
three divisions were operational. The first 
division proved to be most important be- 
cause Gabon entered into leases under 
production-sharing agreements and over- 
saw the production of the operating compa- 
nies. Until mid-1981, PETROGAB had no 
problems in marketing its 25% share of oil 
produced through long-term or yearly 
leases. Approximately 70% of PETRO- 
GAB’s contracts were directly with govern- 
ments as purchasers and not through inter- 
mediaries. When PETROGAB’s work force 
and expertise could be increased, the com- 
pany planned to become more active in the 
areas of refining, petrochemicals, storage, 
and transport. In 1981, Gabon announced 
its intention of increasing its share of capi- 
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tal interest in foreign oil companies from 
25% to a 35% to 41% portion.* New explora- 
tion leases were to be on a production- 
sharing basis, with PETROGAB receiving 
much larger shares of annual production. 

Exploitation of the AYOL I site by the 
joint partnership of the Wed Gabon Oil Co. 
(70%) and ELF-Gabon (80%) began in the 
fall of 1981. The initial discovery was made 
in 1979 in the North Concession where 
petroleum was found in the Batenga Stone 
at a depth of 2,259 meters, with an initial 
flow of 1,082 barrels per day. Annual pro- 
duction was estimated at 400,000 barrels. 
The Wed Gabon Oil Co., a Japanese firm, 
was composed of Japan National Oil Co. 
(50%), World Energy Development (28.6%), 
and C. Itoh Energy Development (21.4%). 

Exploration.—The pursuit of oil by for- 
eign companies continued actively in 1981. 
The Wed Gabon Oil and ELF-Gabon part- 
nership drilled in the Assouka Concession 
without success in 1981. A 50-50 partnership 
of the Mitsubishi Petroleum Development 
Co. and ELF-Gabon was exploring the Ba- 
liste Concession north of the Wed Gabon 
site.“ 

The Amoco Gabon Exploration Co. made 
two significant oil discoveries in the In- 
guessi Marine block, covering a tract of 
1,391 square kilometers lying 86 kilometers 
southeast of Port Gentil. The wells flowed 
at daily rates from 1,166 to 2,114 barrels of 
oil. Amoco Gabon took over this concession 
after successive abandonment by ELF- 
Gabon and Exxon Corp. Amoco Gabon Ex- 
ploration Co. consisted of five companies— 
Amoco Oil (an affiliate of Standard Oil Co. 
(Indiana) (50%), Wintershall AG (18.5%), 
Bristish Petroleum Co. Ltd. (15%), Lingen 
Exploration Inc. (8.25%), and Preussag AG 
(8.25%. In addition, Amoco drilled its sec- 
ond exploratory well on its wholly owned 
Gombi Marine block. At the end of 1981, 
Amoco had interests in three tracts of about 
1,800 square kilometers in offshore Gabon. 
Amoco had explored four concessions in 
Gabon under four different names: Gombe 
Marine, Omboue Sud Marine, Iguela, and 
Inguessi Marine, in association with other 
oil companies such as Gulf Gabon, Hispan- 
oil, and Gulf Canada. 

ELF-Gabon found oil in two promising 
wells in wholly owned concessions. The 
Moubenga Marine exploratory well was in 
the Paka Marine Concession located 70 
kilometers south of Mayoumba and passed 
through oil-permeated sandstone en route 
to depths of about 3 kilometers in the 
Dentale formation. The well flowed at about 
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2,150 barrels per day. The second, the Kenzi 
Marine No. 3 test well, went through 30 
meters of oil-bearing sandstone between 
1080 and 1140 meters. The well was located 
in the Pongara Marine Concession about 65 
kilometers from the Lopez cap. This well 
was drilled under an exploration and shar- 
ed production contract between the Gabon 
Government on the one hand and ELF- 
Aquitaine (70%) and ELF-Gabon (30%) on 
the other. In August, the 50-50 partnership 
of Elf-Gabon and Mitsubishi Petroleum 
found oil in the Baudroie Marine No. 2 
Concession located offshore Gabon. The well 
passed through the oil-bearing Anguille and 
Bananga reservoirs. 

Refining.—Gabon’s two refineries had a 
combined annual capacity of approximately 
22 million barrels of crude oil. The Société 
Gabonaise de Raffinage (SOGARA) refinery 
at Port Gentil had an annual production 
capacity of 12 million barrels. It was owned 
by the Gabon Government (51%), Elf-Gabon 
(18.75%), Compagnie Francaise des Pétroles 
(18.7592), and a group of petroleum market- 
ing companies (11.5%). SOGARA was sup- 
plied with crude oil from the Mandji Isle 
fields via an 18-kilometer pipeline. Its pro- 
duction was sold on the domestic market 
and exported to the Central African Repub- 
lic, to the Congo, and to Cameroon at a 
lower price to compete with Cameroon's 
new refinery. The second refinery, which 
came onstream in Port Gentil in 1977, had 
an annual capacity of 10 million barrels of 
crude oil and was operated by the Compagn- 
ie Gabonaise-ELF de Raffinage (COGEB). 
COGER was owned by the Government 
(30%) and ELF-Gabon (70%). Total 1981 
production from the COGER refinery was 
approximately 8.36 million barrels of gaso- 
line, jet fuel, kerosine, distillate fuel oil, and 
fuel oil. COGER refinery exports were in- 
tended for Western European countries. 

Uranium.—Major uranium deposits were 
centered in the Mounana region near the 
Moanda manganese deposits. However, of 
the three deposits delineated at Oklo, 
Boyindzi, and Okelobondo, only the Oklo 
Mine was being worked, using open pit and 
underground methods. The mine was oper- 
ated by COMUF, which was owned jointly 
by the Gabonese Government (25%), Cie. de 
Mokta (28%), France's CEA (1590), Mina- 
tome S.A. (France) (13.2%), Compagnie 
Francaise des Minerais d'Uranium (7.5%), 
Cie. des Mines d’Huaron (3.75%), and 
Compagnie de Geston d’Investissements In- 
ternationaux (7.5%). Concentrates were 
sold to the CEA under contract. 
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The European Investment Bank loaned 
$17 million to Gabon to modernize its urani- 
um processing plant and to expand the 
mine from a production capacity of 1,000 to 
1,500 tons per year of uranium metal. The 
loan was granted for 15 years at 8% inter- 
est. The run-of-mine ore averaged 5% of 
U;0, content. The first processing enriched 
the ore to between 35% and 55% U, O. and 
the yellowcake plant produced a 70% to 
75% uranium concentrate. 

The Taiwan company TAIPOWER ac- 
cepted Gabon's offer to participate in the 
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exploitation of its uranium. Exploration for 
uranium was concentrated in the recent 
past in the Booue-Lastoursville-Mounana 


regions. 


ö Division of Foreign Data. 


Where n „ values have been converted from 
African Finan mmunity francs (CFAF) to U.S. dol- 
lars at Na rate ery CFAF3800 = US$1.00. 


European Societe of Cement Producers. World Cement 
Directory. 19 1981. 
*Paris Marches Tropicaux et Mediterraneans. No. 1885, 
Dec. 25, 1981, p. 3438. 
The Libreville L'Union (Gabon). June 18, 1981, p. 4. 
s . June - 1981, p. 4. 
"Standard Oil Co. (Indiana),Annual Report 1981. 


The Mineral Industry of the 
German Democratic Republic 


By Walter Steblez! 


In 1981, the German Democratic Republic 
(GDR) showed significant economic growth 
in contrast to several other centrally plan- 
ned Eastern bloc economies. The GDR 
national income registered the planned 5% 
increase over that of 1980, and gross indus- 
trial production for the entire economy rose 
by 5.1%, versus a planned 5.0%; in industri- 
al sectors directly controlled by ministries, 
the increase amounted to 5.9% versus a 
planned 5.8%. The relative shares of fer- 
rous and nonferrous metallurgy and mining 
in total industrial production were approx- 
imately 6.4% and 2.4%, respectively, and in 
the production of fuel and power, about 
11.196. 

The total industrial labor force in the 
GDR economy was in excess of 3.2 million 
with over 22% employed in key energy and 
raw and other material sectors of the econo- 
my. Reportedly, in 1981, there were more 
than 125,000 personnel employed in ferrous 
metallurgy and mining, of which 83,000 
were production workers. The nonferrous 
mining and metallurgical sector employed 
about 50,000 personnel including approxi- 
mately 32,000 production workers. The fuel 
and power and chemical sectors had, respec- 
tively, about 271,000 and 274,000 total per- 
sonnel, of which 175,000 and 170,000, re- 
spectively, were production workers. Indus- 
trial labor productivity in 1981 rose 5% and 
was responsible for 90% of the overall 
industrial production increase. 

While the Ministries of Coal and Energy 
and Mining, Metallurgy, and Potash were 
increasing production by 1.7% and 1.0%, 
respectively, in 1981, the GDR continued to 
pursue and implement policies for the effi- 
cient consumption of raw materials and 
energy and for materials and energy sav- 
ings. The reported 1981 raw materials and 


energy savings were achieved by a 596 
consumption decrease in industry. 

The planned 16% growth of foreign trade 
turnover for 1981 fell short of the goal and 
attained a 10% increase over that of 1980. 
Official sources, however, pointed to a fa- 
vorable trade balance in 1981 and a trade 
surplus with "developing and industrialized 
capitalist countries.“ 

In the GDR, mineral economic policy, to a 
large extent, determined the content and 
direction of overall economic development. 
Despite a leading role in the world produc- 
tion of lignite and potash, the country, with 
a highly developed industrial base, pos- 
sessed scant mineral reserves. To meet its 
industrial material requirements, the GDR 
relied heavily upon imports of ferrous and 
nonferrous ores and metallurgical products, 
as well as upon significant amounts of 
energy resources. | 

Government Policies and Programs.— 
The GDR objectives of maintaining econom- 
ic growth in the 1980's with concurrent 
reduction of imports for essential raw mate- 
rial and energy resources included the fol- 
lowing trends: (1) Industrial enterprise reor- 
ganization; (2) increased technology trans- 
fer and reliance upon scientific work in key 
industries; (3) expanded reliance on second- 
ary raw materials, increased use of special 
steels, and refining in the ferrous and 
nonferrous metallurgical sectors; and (4) 
enhanced marketability of exported com- 
modities. 

During the 1976-80 5-year plan, the GDR 
embarked upon a reorganization of indus- 
trial enterprises under respective ministries 
into large centrally organized firms (Kombi- 
nats) with the aim of improving the division 
of labor and production efficiency. Closely 
related enterprises were consolidated into 
vertically organized state monopolies. By 
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the end of 1981, over 150 Kombinats had 
been organized, and it was planned to in- 
crease their number during the 1981-85 
period. Reportedly, the Kombinats were to 
subordinate foreign trade organizations and 
have an advisory status in the drafting of 
national economic plans. To reduce costs 
and consumption of raw materials, 30 per- 
formance quality indices were designated to 
check Kombinat efficiency, of which 7 were 
concerned with improving the foreign trade 
balance. By 1981, these functions had not 
been officially codified, and it was believed 
that this was due to the fact that the 
reorganized industry was undergoing a per- 
iod of testing and evaluation. 

Together with the structural reorganiza- 
tion of industry, the GDR has emphasized 
industrial modernization through increased 
use of high technology and automation; 


much of the country's industry was labor. 


intensive with obsolescent plant and equip- 
ment. Capital repair was reputed to run 20 
billion marks per year* and absorb 996 of 
the total industrial work force. The produc- 
tivity of the repair sector was estimated at 
40% to 45% below that of the manufactur- 
ing sector level. In 1981, some 70% of the 
GDR total research and development out- 
lays were to be spent on applied sciences 
with specific emphasis on robotics and mi- 
croelectronics. In 1981, the GDR reported 
the installation of 13,000 robots in industry. 
However, it should be noted that the defini- 
tion of robotics in the GDR included simple 
process equipment programmable in less 

a three-directional mode. It was re- 
ported that in the lignite industry, the first 
robot was installed at the VEB Schwarze 
Pumpe Kombinat in 1981 to perform tough 
repair work on overburden excavators. In 
ore mining, metallurgy, and potash indus- 
tries, 2,000 industrial robots were planned 
for 1985, of which 67% were to be simple, 
specific-process type. 

High material costs and a substantial 
labor pool in the sectors of the GDR econo- 
my producing energy and raw and other 
materials have prompted the country's 
planning authorities to upgrade the collec- 
tion and reutilization of secondary raw 
materials by 28% to 30%, especially ferrous 
and nonferrous industrial scrap and used oil 
and refractories during the 1981-85 plan 
period. Concurrently, the GDR metalwork- 
ing sector was to decrease consumption and 
increase end-use product refinement by 
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means of improved metallurgical processes 
and input weight reductions of raw materi- 
als and energy. By 1985, the planned special 
steel output was to comprise 80% to 90% of 
the total rolled-steel output; in the nonfer- 
rous sector, 90% of the total output was to 
be refined. These measures were forecasted 
to increase material supplies between 0.596 
and 0.8% for rolled steel and about 1.0% for 
nonferrous metals. 

The GDR 1981-85 5-year plan set a specif- 
ic goal for the reduction in the annual 
consumption rate of important energy and 
raw-material sources at 5.0% to 5.5%. Pri- 
mary energy consumption was to be reduc- 
ed by 4.0% to 5.0% per year. By 1985, 
planned reductions in energy consumption 
compared with those of 1980, were to be 
equivalent to 70 million tons of raw lignite. 
Measures taken for reduced consumption 
and improved efficiency in industry were to 
result in the following savings for the 5-year 
period: (1) Rolled steel—2.2 million tons, 
(2) aluminum—more than 50,000 tons, (3) 
copper—about 15,000 tons, and (4) cement— 
1.9 million tons.* 

The GDR national economic plan for 
1981-85, published originally in April, and 
with adjustments in December of 1981, fixed 
a 2896 increase in national income in 1985 
in comparison with that of 1980. Likewise, 
industrial output for the entire economy 
was to increase by 2896, and, in enterprises 
under the industrial ministries, a 31% in- 
crease was planned. Labor productivity was 
planned to grow by 29%, and freight trans- 
portation, by 11% to 12%. 

Total investment for the 1981-85 planning 
period was set at 256 billion marks, with the 
construction share of investment maintain- 
ed at about a 25% level. New production 
capacities in the lignite industry amounting 
to 70 million tons were planned for 1985; 
the share of nuclear-generated electric pow- 
er was planned to reach 12% to 14% of the 
produced total. 

Increased and more efficient steel produc- 
tion was expected at the Ost Eisenhutten 
Kombinat with the addition of an oxygen 
converter and continuous casting technolo- 
gy by 1985. Increased ore output was plan- 
ned in the copper mining industry, and self- 
sufficiency in tin production was set for the 
end of the 1981-85 period. The planned 1985 
production targets for key energy and mate- 
rial resources are presented in table 1. 
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Table 1.—German Democratic Republic: 1980 production and 1985 production goals 


for key resources 


: 1980 1985 

Commodity production goals 
Blectnic nergy d aa a billion kilowatts_ — 99 112 
Lignite, mine output __—-—------------------------------- million tons 258 290 
Nit n fertilizers, N content ___________________________ thousand tons 943 1,200 

Potash fertilizers: 
Crude, K20 content _________________________________ eee do- 3,422 3,450 
: Granulated and globular, K20 conteeeeern do- - 2,245 
teel: 

Total rolléd cerle cA zz LE t Eu um do- 5,128 9,282 
Total rolled (alloyed) special steelAl!!!! „ do— 4,330 ,393 


In comparison with that of 1981, the GDR 
national income was planned to increase 
4.8% in 1982. Total manufacturing output 
and enterprise production under the indus- 
trial ministries were set to grow 4.5% and 
5.1%, respectively. At the same time, specif- 
ic consumption of energy was to decrease by 
4.0% in 1982. Consumption of rolled steel in 
the metal-working industry was to decrease 
by 6.5%, and in the building industry, by 
3.9%. Consumption of cement by the build- 
ing industry was to be reduced by 5.5% in 
1982. 

In 1982, the GDR planned to increase coal 


and energy output by 3.7% over that of the 
preceding year. Electric power generation 
was expected to reach 103.4 billion kilo- 
watts. Raw lignite output was set at 271.9 
million tons, and lignite briquets at over 50 
million tons. The ore mining, metallurgical, 
and potash industries were to increase their 
output by 3.3% and raise the production of 
potassic fertilizer (in K. O content) to 3.45 
million tons. Also, labor productivity in 
industry was to grow by 4.5%, and foreign 
trade, by 15%; capital investment in indus- 
try, however, was reduced by 3.1%. 


PRODUCTION 


In 1981, every industrial sector in the 
GDR reportedly met and exceeded produc- 
tion plan targets. Enterprises under the 
jurisdiction of the coal and energy ministry 
overfulfilled the plan by 101.7%. The plan 
for refined coal products was exceeded by 
353,000 tons for brown coal briquets and by 
22,000 tons for high-temperature brown coal 
coke. Lignite open pit mines surpassed pro- 
duction quotas and insured adequate sup- 
plies for domestic consumption. Also, the 
GDR put into operation 1,000 megawatts of 
new electric-power-generating capacity and, 
overall, increased electric power output dur- 
ing the year. 

The production plan goals of enterprises 


under the Ministry of Ore Mining, Metal- 
lurgy, and Potash were met and in some 
cases exceeded for most essential raw mate- 
rials. Domestic mineral raw materials and 
ground water resources were expanded in 
1981 by workers of the Ministry of Geology, 
which exceeded its plan by 105%. Actual 
production of most mineral commodities did 
not vary from or significantly exceed output 
levels of 1980. Rather than emphasize pro- 
duction in gross output, the GDR attempted 
to give greater impetus to quality and 
efficiency in commodity output by using the 
net output indices and reducing material 
cost per 100 marks of production. 
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Table 2.—German Democratic Republic: Production of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 19815 
METALS 
Aluminum: 
Alumina: 
For metallurgical usé n er e 38,953 37,585 40,965 43,025 43,000 
For other use 19,000 19,000 19,000 20,000 20,000 
Metal: 
Primar 165, 000 165, 000 60,000 60,000 60,000 
Secondar /// 53,000 53,500 53,000 52,500 52,000 
Total. oe he duc 118,000 118,500 113,000 112,500 112,000 
Cadmium metal, primary 18 18 15 15 16 
Copper 
Mi e output, metal content 17,000 16,000 15,000 15,000 16,000 
etal: 
Smelter, primar 18,000 17,000 19,000 718,000 18,000 
Refined 
Primar 32,000 31.000 82,000 32,000 32,000 
Secondary Pea E CRDI S 000 19,000 19 
T ——— — —— ? , , , , 
Iron and steel: 
Iron ore, gross weight marketable, 42% Fe‘ 
thousand tons 66 80 10 70 70 
Metal 
Pig iron 555 Se ee Se do 2,628 2,560 2,386 2,458 2,400 
Ferroalloysss s do- 154 164 155 150 150 
Crude steel do. ..- 6,850 6,976 1,023 7,308 7,400 
Semimanufactures (hot-rolled only) 
do 4,802 5,002 5,100 5,128 5,200 
Lead:* 
Smelter, primar 20,000 20,500 22,000 22,000 22,000 
Refined: 
Te. cen le Le dl ULL LL 20,000 20,500 22,000 22,000 22,000 
Secondary _____.____~ ~~~ _-- 17,000 17,500 18,000 18,000 18,000 
. ees tcc. 37,000 38,000 40,000 40,000 40,000 
Nickel: 
Mine output, metal content, recoverable 2, 500 2,100 2,500 12, 700 2,100 
Metal, refined |... 222-22 -- 2,800 3,000 3,000 3, ,000 
Silver, mine output, metal content, recoverable* 

- tho troy ounces. . 1,600 1,600 1,550 1,510 1,600 
Mine output, metal content, recoverable 1,400 1,600 1,600 71,800 1,900 
Metal, smelter output including secondary .. _ — 11,750 11,750 12, 000 T2 200 2,300 

Zinc metal including secondar 15,500 16,000 17,000 17,500 17,500 
NONMETALS 
Brie eee 31,000 35,000 35,000 35,000 35,000 
Boron materials: Processed borax, NaaB. O; · 10H20 
content a eee 3,700 4,100 ,200 3,400 8,500 
Cement, hydraulic. _ thousand tons 12,102 12,521 12,278 12,444 12,500 
N SE 6 do 50 50 50 50 
Clay, kaolin:* 
de corse Die eA do— 350 370 380 400 400 
Market able do- 170 180 190 200 200 
Fluorspar® rr do- 100 100 100 100 100 
Gypsum and anhydrite: 
e canen do- 340 350 360 1360 360 
Calcined - - —— 2 ; do— 304 309 319 313 315 
Lime and dead-burned dolomite _ _ — do 3, 367 3,443 3,470 3,401 3,400 
Nitrogen, N content of ammonia _ — — _ __ do- 1,130 1,137 1,078 1,182 1,190 
Potash, marketable, K3O equivalent do- 3,229 3,323 3,395 3,422 3,490 
Pyrite, gross weight h do... 25 25 25 25 25 
Salt: 
Marine do— 58 55 52 53 
VVTͤͤF́]PG 8 do- 2,590 2,688 2,997 9,076 3,100 
/ AA do...- 2,643 2,141 3,052 3,128 3,153 
Sodium compounds, n.e.s.: 
Caustic soda ________________ Le 423,486 414,988 548,303 626,081 650,000 
Sodium carbonatee 839,561 ,483 ,254 870,000 
Sodium sulfate____________________ 137,579 130,799 127,000 127,000 126,000 
Stone, sand and gravel: 
Crushed stone thousand tons 14,561 14,566 15,000 15,000 15,500 
Sand and gravel do... 8,359 8,471 9,829 10,353 11,000 


See footnotes at end of table. 
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Table 2.—German Democratic Republic: Production of mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 1981? 
NONMETALS —Continued 
Sulfur: 
Byproduct 
Elemental!“ thousand tons 80 80 80 80 80 
Other form o- 260 270 270 270 270 
From pyrite? ---—-—---------—- do... 10 10 10 10 10 
Sulfuric acid |. ... ____ do... 927 971 952 958 960 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous __~__~____~_________ do- 349 115 = Sate PA 
F/ AAA do- 253,705 253,264 256,068 258,350 267,000 
T Total 2 AA cet chu do- 254,054 253,379 256,063 258,850 261,000 
e: 
From anthracite and bituminous coal do- 1,600 1,500 1,500 1,500 1,500 
From brown coal: 
High-temperature __________ do- 2,240 2,297 2, 373 2,608 2,100 
Low- temperature do- 3,020 2,857 2,169 2,727 2,600 
ff A do- : 5,154 5,142 5,335 5,300 
Fuel briquets (from lign ite) _ do- 48,749 48,468 48,698 49,693 49,790 
88: 
Manufactured million cubic feet. 203,517 218,138 228,380 219,057 220,000 
5 N aturel, marketed production do... 300,343 302,426 302,450 302,450 802,500 
etroleum: 
Crude thousand 42-gallon barrels. _ 392 892 392 392 892 
Refinery produces: 
asol inne TENE 26,205 27,515 27,832 28,333 29,000 
Kerosine, jet fuel, distillate fuel oil 
do... 41,048 42,588 45,329 46,533 48,000 
Residual fuel olli do 56,850 158,941 59,000 59,500 000 
Lubricant 22-22 2-- do...- 2,738 2,817 2,910 2,894 2,900 
Asphalte do 7,268 6,781 6,969 7,000 7,200 
err 8 do- 134,109 138,687 142,040 144,260 147,100 
*Estimated. Preliminary. i 


Revised. 
1Table includes data available through July 12, 1982. 
In addition to the commodities listed 


but output is not reported, and available information is inadequate to 


, magnesium, peat, and a 0 of erude construction materials are produced. 


e reliable estimates of output levels. 


Reported in Metal Statistics, 1970-80, Metallgesellschaft Aktiengesellschaft, 68th ed., Frankfurt am Main, 1981, p. 15. 
Source indicates that data include “roasted ore," presumably roasted pyrite. 
Figures represent the sum of estimates for silicon metal production (3,000 tons in 1977; 4,000 tons in 1978, 1979, and 
1980) and reported figures for production of all other ferroalloys (1981 estimated). 
*Total of listed products only; no estimates have been made for unreported products or refinery fuels and losses. 


TRADE 


The key objectives of the GDR foreign 
trade policy for the 1981-85 plan period 
were to reduce reliance on imported energy 
sources and raw materials and to upgrade 
the marketability of domestic production to 
increase exports. The rise in world market 
prices beginning in 1973 for fuel, raw mate- 
rials, and durable goods, resulted in annual 
foreign trade deficits. By the end of 1980, 
the estimated convertible currency debt to 
industrialized Western countries reached 
an alarming $11 billion with interest pay- 
ments absorbing approximtely one-third of 
the value of exports to the West. The 


estimated incurred debt to the U.S.S.R. for 
the period between 1974 to the end of 1980 
was valued at roughly $3 billion, corre- 
sponding closely with the petroleum price 
increase in the Council for Mutual Econom- 
ic Assistance (CMEA) bloc.* 

According to the 1981-85 plan directives, 
the GDR was to slowly redirect some of its 
more profitable exports from CMEA coun- 
tries to Western markets. By the end of 
1980, a slight overall trade shift occurred; 
the trade share with Western industrial 
and developing countries rose to 31%; with 
CMEA countries, the trade share fell from 
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68% to 65% for the same period, and it 
decreased from 72% to 69% with other 
centrally planned economy countries. This 
was primarily due to a decrease in trade 
turnover with Poland and Czechoslovakia. 

The GDR, as a rule, does not fully publish 
its annual trade statistics; however, avail- 
able official sources indicated a successful 
turning of the trade balance with Western 
countries and a reduction of the trade 
deficit with the U.S.S.R. through increased 
exports in 1981. 

Among CMEA bloc countries, the GDR 
trade with the Soviet Union was the largest 
in value. The GDR import requirements for 
domestically processed raw materials were 
about 60% of the total, with Soviet exports 
accounting for 100% of the natural gas, 
90% of the petroleum, 60% to 70% of the 
coal, 70% to 80% of the iron ore and rolled 
ferrous metals and 60% to 70% of the 
nonferrous metals. Approximately three- 
quarters of the GDR total cast-iron output 
was produced from Soviet supplied ore, and 
about every third ton of steel consumed by 
the engineering, building, and other indus- 
tries was manufactured in the U.S.S.R. 

The 5-year commercial agreement for the 
1981-85 period with the U.S.S.R. provided 
for annual deliveries to the GDR of about 
130,000 tons of aluminum, 3.2 million tons 
of rolled stock, 4.2 million tons of bitumi- 
nous coal, 6.5 billion cubic meters of natural 
gas, and 19 million tons of petroleum. In 
1981, however, the petroleum exports were 
reduced to between 16.5 and 1" million tons; 
otherwise, Soviet raw material exports to 
the GDR remained at approximately the 
1980 level. 

Furthermore, the 1981-85 commercial 
agreement called for Soviet exports of 
machine tools, heavy lorries, tractors, and 
excavators as well as mining and engineer- 
ing equipment. Soviet equipment deliveries 
were to be completed for the Jaenschwalde 
lignite-fired, thermal power station, and 
with Soviet assistance, work was to contin- 
ue on the 3,200-cubic-meter blast furnace 
and hot-rolling mill at the Ost Eisenhutten 
Kombinat. The U.S.S.R. was also to supply 
heavy press equipment at the Hettstedt 
copper billet plant as well as furnace equip- 
ment and a cold-rolling mill at the Riesa 
metallurgical plant. 

In turn, the GDR agreed to supply the 
Soviet Union with presses and forging as- 
semblies (about 5,500 units) milling and 
toolmaking machines valued at $1.4 billion, 
metallurgical and strip mining equipment, 
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earthmoving equipment, ships, and plants 
and individual equipment for the chemical 
and petroleum industries of the U.S.S.R. 

Reportedly, one of the largest industrial- 
scale agreements in the nonferrous metals 
field signed in recent years was concluded 
in 1980 between Licensintorg of the U.S.S.R. 
and Technocommerz of the GDR. It called 
for a transfer of technology to the Soviet 
Union for producing copper electrolytic foil 
as well as for the delivery of 10 production 
lines. 

The GDR national economic plan was 
also coordinated with those of other CMEA 
countries over the 1981-85 period. Inter- 
CMEA agreements included economic and 
scienific-technical development as well as 
trade for the 5-year period. 

The GDR was to participate in a CMEA- 
wide agreement on comprehensive special- 
ization and cooperation on 24 types of non- 
ferrous semimanufacture production from 
copper, aluminum, nickel, zinc, and their 
alloys and would specialize in the produc- 
tion of copper wire, aluminum strip for the 
canning industry, and other aluminum 
semimanufactures. In general, the ex- 
change of raw materials and mineral com- 
modities with CMEA countries for the 5- 
year period will include exports of bitumi- 
nous coal and coke from Czechoslovakia and 
Poland, alumina and aluminum from Hun- 
gary, petcoke and petrochemicals from Ro- 
mania, aluminum, lead, zinc, and ammo- 
nium dioxide from Yugoslavia and nickel- 
cobalt sinter and concentrate from Cuba. 
The GDR was to continue to supply these 
countries with potassium fertilizer, brown 
coal briquets, cement, and various chemical 
products. 

The GDR trade with Poland was especial- 
ly important owing to their common border 
and large-scale commercial agreements. 
A long-term commercial agreement had 
established the supply of copper metal and 
semimanufactures to the GDR in exchange 
for equivalent values of aluminum and 
aluminum semimanufactures. 

The 1981 commercial agreement between 
the two countries specified Polish deliveries 
of bituminous coal and coke, sulfur, nonfer- 
rous metals, and manufactured goods to the 
GDR in exchange for potash, farm machin- 
ery, and manufactures, but owing to the 
continued labor crisis in Poland, significant 
delivery shortfalls to the GDR occurred for 
the second straight year. The GDR was 
particularly hard hit by hard-coal delivery 
Shortfalls in 1981. The amount shipped to 
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the GDR was about one-third less than in 
1980, which necessitated purchases of hard 
coal from the Federal Republic of Germany 
(FRG). 

The GDR 1981 commercial agreement 
with Hungary included, among other items, 
imports of bauxite, alumina, and alumi- 
num. In turn, the GDR supplied Hungary 
with potash, lignite briquets, and chemical 
raw materials. 

Yugoslavia has played an important role 
in the GDR mineral trade, and for a number 
of years, the two countries have been coop- 
erating on the basis of long-term credit 
arrangements in fields such as nonferrous 
metallurgy. These agreements were plan- 
ned to continue for the 1981-85 period. Key 
Yugoslav mineral exports to the GDR dur- 
ing 1980 and 1981 were bauxite, aluminum 
in bars and semimanufactured products, 
rolled aluminum, aluminum castings, 
electrolytic copper and copper semimanu- 
factures, rolled copper, rolled and slab zinc, 
forgings and castings of ferrous metallurgy, 
nickel-cadmium and lead storage batteries, 
bentonite, and titanium dioxide. The GDR 
mineral exports to Yugoslavia for this peri- 
od included potassium salts, kaolin, fluorite, 
ammonia, rolled ferrous metallurgical prod- 
ucts, and open pit mining equipment. 

Furthermore, bilateral commercial agree- 
ments with Vietnam and Cuba, respective- 
ly, formed the basis of supplies of chrome 
ore and nickel-cobalt sinter and concentrate 
to the GDR. In 1981, the GDR continued 
playing an active role in the multilateral 
CMEA nickel-cobalt mine development plan 
in Cuba. 

In the GDR trade with developed Western 
countries, the FRG share was over 50%. 
During the first half of 1981, trade between 
the FRG and GDR increased by 4% over 
that during the same period in 1980. The 
biggest increase in FRG exports to the GDR 
was in the mining sector, with a 49% 
increase over that of the previous year. This 
was due primarily to the rise in hard-coal 
deliveries to the GDR, owing to Polish 
delivery shortfalls during the same year. 
Also, the GDR was reported to have increas- 
ed purchases of silver from the FRG in 1981 
over that of the previous year. 

In 1981, the GDR firm Industrieanlagen- 
import placed an order for a 500,000-ton- 
per-year magnesium chloride plant to be 
built near Sonderhausen in Thuringia with 
Mannesmann Anlagenbau AG, head of the 
FRG consortium that included Klóckner 
Industrienlagen GmbH, Standard Messo 


Dursburg, and others. The magnesium chlo- 
ride, produced as a byproduct of potash 
mining, would be used as a raw material for 
magnesium metal and magnesia produc- 
tion. 

Commercial agreements with Austria for 
1981 included two orders for Véest-Alpine of 
Austria. One was for supply of a 2.55- 
million-ton-per-year LD shop with continu- 
ous bloom and slab casting facilities to the 
Ost Eisenhutten Kombinat, and the other 


was for modernization of the 520,000-ton- 


per-year steel plate mill at Ilsenburg, which 
was scheduled to undergo trial runs in 
February 1982. 

A number of important commercial ar- 
rangements were concluded with Japan in 
1981. Industrieanlagenimport contracted 
Hitachi Ltd., Nippon Steel Corp., and Mit- 
sui and Co. to construct a 400,000-ton-per- 
year, cold-rolling sheet steel mill at the Ost 
Eisenhutten Kombinat. The project, valued 
at $65.5 million, had scheduled equipment 
deliveries in 1983 and startup by March 
1985. A consortium of the Marubeni Corp. 
and Kubota Ltd. of Japan and Dyckehoff 
and Widmann AG of the FRG were con- 
tracted to build a $182 million, 53,000-ton- 
per-year foundry near Leipzig for the pro- 
duction of castings for trucks and agricul- 
tural machinery. The project was scheduled 
to come onstream in 1985; the Japanese 
companies agreed to provide materials and 
equipment, and the FRG was to provide 
engineering services. Industrieanlagenim- 
port of the GDR had also contracted Toyo 
Engineering Corp. and Mitsui and Co. of 
Japan to provide a $186 million, 240,000- 
ton-per-year crude oil cracking plant for the 
Schwedt Petrochemical Kombinat. The 
plant, designed to produce fuel oil and 
gasoline, was scheduled for startup in 1984. 

Trade with the United States during the 
first 6 months of 1981 declined by 25% in 
comparison with that of the same period 
during the previous year. The United States 
reported a $217 million trade surplus for 
this period. In the minerals-related sector, 
U.S. exports to the GDR consisted of spare 
parts for mining, drilling, and excavating 
machinery, and imports from the GDR in- 
cluded potash and machine tools. 

GDR commercial relations outside of the 
CMEA and the Organization for Econom- 
ic Cooperation and Development (OECD) 
areas included a tripartite arrangement 
between India’s Mineral and Metals Trad- 
ing Corp. and the GDR, Hungary, and 
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Yugoslavia for the shipment of 1.5 million 
tons of iron ore to the latter countries in 
1981. An agreement was reached between 
Nigeria and the GDR Ernst Thaelmann 
heavy engineering Kombinat of Magdeburg 
for the supply of one wire rolling mill train 
and four steel rolling mill trains for a 
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metallurgical enterprise that was under 
construction in Nigeria with U.S.S.R. aid. 
Also, an agreement was reported with Mo- 
zambique providing for GDR assistance in 
the development of the country's cement 
industry. 


Table 3.—German Democratic Republic: Apparent exports of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum metal including alloys: 
Scrap cec ecce rg 563 
Unwrought ____________-__- 127,234 
Semimanufactures____________ 712, 659 
Arsenic: Trioxides, pentoxides, acids .. — — 3 
Bismuth metal including alloys, all forms 2 
aun metal including alloys, all 
OP es ie — 
Chromium: Oxide and hydroxide 26 
Cobalt metal including alloys, all forms ee 
Copper: 
ülfatae —— a ucc 48 
Metal ON alloys: 
3 T2 482 
Unwrou ght 116,427 
Semi manufacture 715,612 
Iron and steel 
o EL eccL 151,716 
Pig ron oa Se Ene 84,646 
Ferroalloys ---------------- «1,000 
Steel, primary forms 
j thousand tons *296 
Semimanufactures:* 
Bars, rods, angles, shapes, sections 
do— 688 
Universals, plates, sheets 
do— 350 
Hoop and strip do— 242 
Rails and accessories do- 17 
!( ci do— 63 
Tubes, pipes, fittings _ do... 118 
Castings and forgings, rough E 
Oa 
Lead: 
Oxide s 11,434 
Metal including alloys: 

Dono Anc d 11,995 
Unwroughnhnt “. 1.246 
Semimanufactures mid 

ee sina metal including alloys, scrap 66 
Ore and concentrates __________ Zz 
is E ͤð Kd RER A 12 
Molybdenum metal including alloys, all 10) 
Nickel kal metal including. alloys: - 
Unwrougggnt! --- 90 
Semimanufactur es 33 
Platinum-group metals including alloys, 
unwrought and partly c <i 
value, usands_ - 


See footnotes at end of table. 


Destinations, 1980 
1980 ; 
gated Other (principal) 
4,001 -- West Germany 2,960; Austria 559; 
France 448. 
22,962 — West PAAR 19, gi j apan 1,479; 
14,582 14 welt Ger 781651 H 3,724; 
, ungary 
Poland 288d. 
53 zm All to West Germany 
25 — All to Greece 
20 — All to Netherlands. 
— All to Yugoslavia. 
2,760 West Germany 2,481; Netherlands 
202; France 47. 
9,166 — West Germany 6, 973; Belgium- 
Luxem 480. 
19,849 49 West Germany 19, 671; Austria 101. 
348.941 Sa wa 8 46,283; Denmark 
29,982 -. Austria 9,168; West Germany 7,800; 
Sweden 6,717. 
6,432 c West Germany 5,880; United 
Kingdom 477. 
4344 — West Germany 189; Italy 152. 
869 à) ir Germany 63; Bulgaria 21; Egypt 
368 () West Germany 106; France 56; 
Poland 51. 
359 cx ; 
57 DE we ,5 
— West Germany 36; H 1. 
138 s Forana 29; West Germany 2l. France 
83 -- West Germany 51; Poland 10. 
1,833 d West Germany 720; Yugoslavia 640; 
Sweden 186 
999 — All to West German 
577 52 Austria 400; Netherlands 125. 
37 — All to West Germany. 
29 22 Do. 
2 aue All to Norway. 
18 m Sweden 14; Denmark 4. 
200 — All to West Germany. 
106 M Netherlands 66; Greece 22; Japan 18. 
1 (3 Yugoslavia 1. 
$1,748 P 


West Germany $1,398; United 
Kingdom i 
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Table 3.—German Democratic Republic: Apparent exports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Silver: 
Waste and sweepings? 


value, thousands 
Metal W onore u pedis i and 
partly wrought... _ do- 


n metal including alloys, unwrought 
inc: 
Ore and concentrate 
Oxides and peroxides __________ 
Metal including alloys: 
c ee 
Unwrought. - ----------—- 
Semimanufactures 
Other: 
Ash and residue containing nonfer- 
rous me 


Metalloidsss 


NONMETALS 


Abrasives, n. e. s.: 
Artificial: Corun dumm 
Dust and powder of precious and semi- 
precious stones 
value, thousands 
Grinding and polishing wheels and 
stones 


Asbestos, crude ga Te “vd 


Boron materials: 
Crude, natural borates ________ _ 
Oxides and acids 


Clays and clay products: 
rude: 
Pie clay == sgt at aa arth ele Se 


Kaolin 


"e. t 
m, not set or st 
valus 


Potassic, K3O content® 
thousand tons 


See footnotes at end of table. 


1979 


T$3 58 
™$74,204 
27 


363 
1157 


240 


$5 

1482 
715,122 
41 
$1,183 
528,054 


3,149 
5106,356 
6,314 


743,443 


19,397 


1980 


2,200 


$202 


$22 
48,939 


20 

NA 
139,810 
10446,617 


36,064 


2,817 
1,809 
53,626 


United 
States 


Destinations, 1980 
Other (principal) 


All to West Germany. 


United 3 $25,511; West 
rmany $101. 
Greece 2; Italy 2. 


West Germany 325; Yugoslavia 100. 


All to West Germany. 
Sweden reece 22. 
All to A dsris. 


015 16,993; West Germany 


west Germany 950. 
All to Finland. 


West Germany 1,218; Poland 977. 


All to Hungary. 


All to Belgium-Luxembourg. 
West Germany 340; Italy 96; 
Pakistan 65. 


All to Italy. 
West Germany 9,625. 


Netherlands 13; Greece 10. 

West Germany 826; ; Hungary 248; 
Yugoslavia 

West Germany 12,098. 


All to Austria. 
Poland 1,580. 
All to Hungary. 
West Germany 56,709; Yugoslavia 
H infa Poland 12186 bo 
u um- Luxembourg 
; Italy 218. 


West Germany 37,894; Sweden 1,559; 
Finland 1,469. 


Hungary 3,819; West Germany 1,215; 
Sweden 1,083. á 


All to Belgium-Luxembourg. 


All to Netherlands. 
Poland 13,370; Norway 10,900; 


Austria 10, 004. 


All to Sweden. 


West Germany 125,360; United 
Kingdom 13,062. 


West Germany 326,380; Brazil 52, 034; 
Colombia 35,976. 

West Germany 18,720; ovum 
13,000; Netherlands 9,644. 


Czechoslovakia 459; Poland 287; 


A ups 211; 271; Hungary 228 aie 425; 


7 Arabia 256 
West Germany 29, 258; Spain 11,417; 
Italy 7,994. 
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Table 3.—German Democratic Republic: Apparent exports of mineral commodities: 


—Continued 
(Metric tons unless otherwise specified) 
Destinations, 1980 
Commodit 1979 1980 ; 
d I pain Other (principal) 
NONMETALS —Continued 
Graphite, natural 240 50 _. All to Yugoslavia 
Gypsum and plasters _-_--------- 580,953 578,604 -- Hungary 51,707. 
Lilüe 2-5 nee tee eee oe 710,418 89,248 "M br Germany 87,212; Hungary 
Magnes ite io 530 Ba Netherlands 430; Denmark 76. 
Mica, cnr including agglomerated 
splitting 2 4 -- Italy 3; Belgium-Luxembourg 1. 
Precious and semiprecious stones: 
Natural value, thousands_ _ $14 $10 $9 France $1. 
Synthetic ~- ---------- do... $15 $1 $1 
Pyrite, unroasted_ — - - --- ------—-- s 12,725 E Greece 12,705. 
FFF thousand tons 1,232 1,210 = Sweden 74; Finland 63. 
Sodium and potassium compounds: 
Caustic potash ____________-- 11,976 2,405 _. Hungary mg j Finland 307; West 
rmany 289. 
Caustic sodamaa ----—-—-—- 577,600 2137, 000 -- Netherlands 65,085; Sweden 57, 163. 
FCC 5295, 500 3811, 500 —-— Sweden 26,180; Hungary 21, 137; 
Finland 19,054. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 719,191 17,268 M irs „ Norway 428; 
ugosla 
Workeltdtldl. 128,157 21,018 _. West Germany 26,594; Netherlands 
151; Norway 120. 
Gravel and crushed rock __------ 5296,918 5885,296 _. West Germany 327, - 
Limestone, except “moonen Ec 127,516 80,154 _. All to West German 
Sand excluding metal- bearing 66,918 55, 176 "m Austria 19, T Yugoslavia 18,778; 
ary 
S Sand and gravel’ _ thousand tons 2,472 2,561 di Nt to West Germany, 
ulfur: 
Elemental, other than colloidal .. .. .. — NN 1 _. All to Sweden. 
Sulfuric acid, oleum ~ ~- --------- T 84,000 820,500 -- Austria 5.168. 
Tale o cie ee e 8 24 21 -- All to Yugoslavia. 
er: 
/ ²·˙·ꝛ-ꝛ aaa 13,011 38,783 -- Denmark 24,446; United Kingdom 
7,321; Hungary 5,549. 
Slag, droes, and similar waste, not 
5 r2 407 35,073 -- Finland 38,451; West Germany 862; 
Netherlands 600. 
Oxides and hydroxides of strontium, 
barium, magnesium 1 ,049 1,475 — Finland 715; Sweden 444; 4 230,1. 
Halog eng 546 792 E Hungary 381; Switzerland 23 Italy 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural "oe 3 ~- All to Finland. 
Carbon black kk r7 950 9,540 11 West Aan 1277. 642; United 
Kingdom 1,277; Bulgaria 896. 
Coal and briquets: 
Anthracite and bituminous. _ _ _ _ _ — 285,000 300,366 — Poland 300,000. 
Briquets of anthracite and bituminous 
CONI nune (y t co a EY en 462,037 537,493 anes Hungary 503,747; Denmark 33,734. 
Lignite including briquets 
thousand tons 1,806 2,212 -- West Germany 906; Czechoslovakia 
369; Austria 195. 
Cokeandsemicoke. |...  ...... 7110,774 209,067 -- West Germany 149,494; Spain 35,651; 
Austria 17,113. 
Gas, manufactured® 
million cubic feet_ — 343 381 ET NA. 
Hydrogen, aged re rare gases 16 20 West Germany 16; Finland 4. 
Peat including briquets F189 124 — France 62; West Germany 51. 
Petroleum refinery products: 
Gasoline 
3 42-gallon barrels. - 53,340 53,610 _. West Germany 2,337. 
Keros ine do... 57 77 2a Maro unay 
Distillate fuel oil li- do... 56,932 58,958 -- Mainly to West Germany. 
Residual fuel oil ... do- r $5,562 97,932 _. West Germany 4,608; Sweden 2,644. 
Lubricants... .....- do... 831 860 -- Mainly to Austria and West 
Germany. 


See footnotes at end of table. 
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Table 3.—German Democratic Republic: Apparent exports of mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 
Destinations, 1980 


Commodit 1979 1980 : 
4 ca Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products —Continued 
Other: 
Mineral jelly and wax 
thousand 42-gallon barrels_ _ 87 119 20 West Germany 36;5 Netherlands 15; 
Austria 14. 
Petroleum coke do... * 17 — All to Italy. 
Bitumen and other residues 
do— "400 554 _. West Germany 553. 
Unspecified _______ _ do_ _ _ _ 255 211 Za All to Poland. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 155,473 93,452 mc Wee Germany 90,850; Switzerland 


"Revised. NA Not available. 

lOwing to a lack of official trade data published by the German Democratic Republic (GDR), this table should not be 
taken as a complete presentation of this country's mineral exports. These data have been compiled from various sources, 
which include United Nations information, data published by the trading partner countries, and partial official trade 
statistics of the GDR. Unless otherwise specified, data are compiled from the official trade statistics of the individual 
trading partners. 

Less than 1/2 unit. 

*Excludes imports of Sri Lanka valued at $45,000. 

*Source for total exports only, not destinations: Quarterly Bulletin of Steel Statistics for Europe, New York. 

5Source: Official trade statistics of the GDR. 

*May include waste and sweepings of other precious metals. 

7Excludes imports of Uruguay and Brazil valued at $30,000 and $1,000, respectively. 

Source: Statistical Yearbook of the Member States of the Council for Mutual Economic Assistance, Moscow. 

Excludes imports of Malta valued at $15,000. 

10 Excludes imports of Uruguay valued at $1,078,000. 

"Imports of 49 metric tons, gross weight, reported by the United States. 


Table 4.—German Democratic Republic: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 i 
oí 1 70 Other (principal) 
METALS 
Aluminum: 
Bauxite id 133,800 120,600 -- Hungary 69,300; Yugoslavia 22,800. 
Oxides and hydroxides 195,025 101,007 West Germany 77,063; Hungary 22,294. 
Metal including alloys: 
SCHEDG . A E 1249 231 -- All from West Germany. 
Unwrought ---------------- 38,382 49,422 -- Yugoslavia 36,739; Hungary 12,472. 
Semimanufactures 124,065 30,039 West Germany 13,887; Hungary 8, 111: 
Yugoslavia 7, 382. 
Bismuth metal including alloys, all forms 8 NA 
Cadmium metal including alloys, all forms _ _ 10 NA 
Chromium: 
Chromite, Cr2Os content 244,600 240, 100 -- U.S.S.R. 15,500. 
e and hydroxides .. .  . |... -- 1 ame All from Switzerland. 
Oxides and hydroxides -------- 5 NA 
Metal including alloys, all forms n 189 MU Finland 188. 
pper: 
Gre and concentrate 10,297 19,522 5, 700 ru 5,811; Sweden 4,032; Yugoslavia 
Metal including alloys: iue 
d. EON 122,187 22,560 75 West Germany 19,978; Belgium- 
Luxembourg 704; Netherlands 494. 
Unwrought ________________ 129917 21,515 dos ow O0 Finland 4,469; Yugoslavia 
Semimanufactures ___-------—- T2882 5,844 1 West Germany 3,790; Poland 456; Finland 
Iron and steel: l 
Ore and concentrate, Fe content? 
thousand tons 2,033 2,088 =a U.S.S.R. 1,679; India 316; Sweden 50. 
Pyrite, roasted ___________ _ do... 26 is 


See footnotes at end of table. 
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Table 4.—German Democratic Republic: Apparent imports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Iron and steel —Continued 
Metal:* 
Scrap - -------- thousand tons 
Pig iron do... 
Ferroalloyss do 
Steel, primary forma do...- 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
o- 
Universals, plates, sheets 
ccr 
Hoop and strip- .-...- do— 
Rails and accessories do- 
Ü»; 6m do_ __ 


Tubes, pipes, fittings _ . do- 


Castings and forgings, sia 
o---- 
Lead: 
Oxidë -z ⁵ð²»à ĩð v 8 
dais including alloys: 


Unwrought 
Semimanufactures —- -------- 
esium metal including alloys: 
nwrought ~- --—--------------—— 
Semimanufacturees 
Manganese ore and concentrate, Mn content“ 
Mercury 76- pound flasks_ . 
Molybdenum: 
and concentrate 
Metal including alloys, all forms 
kilograms. _ 
Nickel: 


Matte and speiss s 
Metal including alloys: 


N metals including alloys, 
unwrought and partly wrought 
value, thousands 


Silver: 
Waste and sweepings? 
Metal including alloys, unwrought and 

partly wrought 


thousand troy ounces. . 


Tantalum metal including alloys, all forms 
kilograms_ _ 
Tin metal including alloys: 
ee |» Re cea ]]! 8 
Unwrought __________________- 
Semimanufactures_ - -------------—- 
Titanium: 
Ore and concentrate 
ÜXId6B  — Se ee 


Metal e alloys, all forms 


Tu 
aad concentrate 
Metal including alloys, all forms 
j kilograms_ _ 
inc: 


Ore and concentrate 


Oxides and peroxides 
Metal nous alloys: 


-m a oem am «e wwe iw or — 


Semimanufactures 
Zirconium, ore and concentrate 


See footnotes at end of table. 


1979 


708 
669 
44 
2,057 


119 


$33 


10,818 


15,957 
7212 


311,300 
205 


1980 United 
States 


21 zit 
3,162 
613 
4 


Sources, 1980 
Other (principal) 


U.S.S.R. 444; West Germany 93; Belgium- 
Luxembourg 81 81. 
vo Germany 31. 


ve Germany 147; Belgium-Luxembourg 


U.S.S.R. 554;? Czechoslovakia 78.? 

M de 517;? West Germany 87; Bulgaria 

West Germany 86; Sweden 2. 

West Germany 7;? Belgium-Luxembourg 
3; Sweden 1. 

Poland 34; West Germany 20; Yugoslavia 

West Germany 6. 

West Germany 12; Netherlands 8. 

West Germany 1,009; United Kingdom 
159; Nether ands 70. 


Sweden 431; Yugoslavia 137. 
All from France. 


Do. 
All from United Kingdom. 
Mainly from U.S.S.R. 
All from Netherlands. 
Netherlands 350. 
All from West Germany. 
All from France. 


Finland 241; France 66. 
West Germany 72. 


West Germany $1,312; United Kingdom 
$1,179. 

All from United Kingdom. 

West Germany 3,852; United Kingdom 
932; Poland 329. 

All from Japan. 

All from Switzerland. 

All from West Germany. 


All from Netherlands. 

Yugoslavia 11,823; West Germany 6,777; 
Finland 4 4995. 

All from West Germany. 


All from Sweden. 

West ermin 45,996; Sweden 5,398; 
Canada 2,883. 

France 111; West Germany 101. 


Denmark 395; West Germany 200. 

Norway 9, 241; West Germany 1,519; Fin- 
land 1 000. 

Norway 416; West Germany 368; Italy 360. 

All from Netherlands. 
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Table 4.—German Democratic Republic: Apparent imports of mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Other: 
Ores and concentrates... 


metalla undecimus 
Oxides, hydroxides, peroxides |... 
Metalloids 

Alkali, alkaline-earth, rare-earth metals _ 
Base metals including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, eto 
Artificial: Corundum ____________~_ 
Dust and powder of precious stones and 
semiprecious value, thousands 
Grinding and polishing wheels and stones 


Asbestos, crude? 


Boron materials: 
Crude, natural borates |. 
Oxides and acids ________________ 
Cement!) .....---- 
Ik. 


Clays and clay products: 
Crude: 
Bento nite 332 ee 


Refractory including nonclay brick 


Diamond: 
Gem, not set or strung 
value, aioe eae = 
o- 


Diatomite and other infusorial earth _ _ _ _ _ 
Feldspar and fluorspau ..- 
Fertilizer materials: 

Crude, phosphatic, P2Os content? 


thousand tons 

Manufactured: 
Nitrogenous, N3 content!! 
33 P.O; content 


Graphite, natura 
Gypsum and plasterr s 


Mica, all forms? |... . 
Pigment, mineral: Iron oxides, processed 
Precious and semiprecious stones: 

Natural value, thousands 
loc 


Sodium and pessum compounds: 
Caustic potash ________________ _ 
Caustic oda 


See footnotes at end of table. 


1979 


18,019 


"28,068 
2,201 
232 

167 
716,535 


71,138 


1980 


$218 
$1,877 


951 
21,101 


United 
States 


Sources, 1980 
Other (principal) 


Norway 3,916. 


West Germany 12,963; Spain 6,427. 
Sweden 14,068; West Germany 2,049. 
Netherlands 1 9211 Spain 940. 


415. 
Yo rk via 38. T Japan 326; West 
rmany 20 


All from Italy. 
All from West Germany. 


All from Netherlands. 
AURA 107; West Germany 66; Sweden 


NA. 
All from West Germany. 


All from Netherlands. 
France 4,648 

NA. 

All from France. 


All from Hungary. 

All from Poland. 

United Kingdom 2,339. 

West Germany 275; France 29. 


Mr Germany 2,285; Sweden 194; Italy 


West German ^ 614; Austria 1,785; 
France 1, 


All from Belgium-Luxembou 

Belgium-Luxembourg $1,734; 
rmany $143. 

West Germany 697; France 254. 

Norway 10,075; Sweden 9,476. 


U.S.S.R. 460. 


NA. 

West Germany 25,009. 

Austria 72,003; Sweden 12,274. 

All from Hungary. 

West Germany 843; Austria 741. 

bra Germany 346; Belgium-Luxembourg 


All from West Germany. 

All from Denmark. 

Czechoslovakia 34,449; Greece 5,780; 
Austria 3,098. 

India 709. 

Italy 53; Belgium-Luxembourg 23. 


West Germany $390 

West German Sh $11; Australia $9; 
Switzer 

All from Yawoclevia. 

Austric. 2; Sweden 2. 


All from West Germany. 
West Germany 17. 
Do. 
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Table 4.—German Democratic Republic: ee imports of mineral commodities! 
ntinu 


(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 711,141 
Worked___________________ 7359 
Gravel and crushed rock _____. ~~ 714,236 
Limestone, except dimension "5,142 
Quartz and quartzite 614 
Sand excluding 1 . 2,138 
Sand and gravelnn ---- 152,466 
Sulfur: 
Elemental, other than colloidal? Cv. 178,238 
Sulfuric acid, oleum! .. 41,300 
Tale cone arae Ce 2,612 
Other: 
Crudé clc Lux ee 28,158 
Slag, dross, and similar waste, not metal 
bearing 5.749 
Halogensssss 82,643 
MINERAL TEE AND RELATED 
Asphalt and bitumen, natural 91 
Carbon black 142,402 
Coal and briquets: 
Anthracite and bituminous coal? 
thousand tons... 8,657 
Lignite incl briquetss do- 3,015 
Coke and semicoke?md .. ---- 2,961 
Gas, natural’ __ million cubic feet 152,919 
Hydrogen, helium, rare gases 1,716 
Peat including briquetsss - -------— ses 
leum ery products: 
thousand 42-gallon barrels... 152,065 
Refinery products: 

TTC do— 120 
Kerosine ---- do- 51 
Distillate fuel oil do- 1167 
Residual fuel oil!!! do... 182 
Lubricants... .-- do... 1188 
sa fied l 

ique petroleum 

42-gallon barrels.. 5,058 
Mineral jelly and wax do ae 
Nonlubricating oils |... do 1,071 
Petroleum coke |... do- *143, ,628 
Bitumen and other residues 
o... 12.327 
Bituminous mixtures... do. . 1,079 
Uns u 
thousand 42-gallon barrels. — 1663 
Mineral tar and other coal-, petroleum-, and 
gas-derived crude chemicals... 39,429 


Revised. NA Not available. 


1980 United 


234 
15,177 


179,400 
7,600 


131,962 


1,218 
406 
2,050 
36,843 


States 


Sources, 1980 
Other (principal) 


West Germany 6,685; Yugoslavia 2,565. 
1 466; Ped R ) " 
9,511; Austria 852; Yugoslavia 
146. 


All from West Germany. 
SET 800; Yugoslavia 211 West Germany 


Yugoslavia 112; Denmark 75. 
All from West Germany. 


AT from Poland. 
A. 
xri 975; Egypt 580; West Germany 


Hungary 28,318; Austria 61. 
Italy 90; France 76. 


France 88; 
U.S.S.R. 22,1 22178. Wert Cer Germany 17,109. 


b 8,876; Poland 1,831; Czechoslovakia 
All from Poland. 
USSR. 1,156; Czechoslovakia 659; Poland 
NA. 
All from West Germany. 

Do. 
arro 139,731; Iraq 10,658; Algeria 


E 85; Netherlands 6. 
e e 4; Italy 3. 

Kaly f „Want 

NA 


West Germany 39; Netherlands 11. 

All from West Germany. 

United Kingdom 134; West Germany 71. 
n 3 127,309; Netherlands 


ma MARY 654; Sweden 273; France 
France 267; Yugoslavia 67. 

NA. 

U.S.S.R. 28,190; West Germany 7,657. 


Loving to f lack of officia) trade data published by tho German Deniocrate Bepubiic (GDR) thia table should not De 


taken as a com =r 

which include 

of the GDR. Unless otherwise specified, 
*Source: Official Trade Statistics of the GDR. 


resentation of this country’ 


“Source for total imports only, not sources: Quarte 
*Excludes exports from Norway valued at $1,101,000. 
*May include waste and sweepings of other precious m 


Nations information, data published by 
data are compiled from the 


FVV from various sources, 
er countries, and official trade 


trade statistics of individual trading partners. 
*Source: World Metal Trade Statistics, World Bureau of Metal Statistics, London. 


rly Bulletin of Steel Statistics for Europe, New York. 


etals. 
"Excludes exports from Sweden and Switzerland valued at $2,000 and $3,000, respectively. 


*Excludes exports from Finland valued at $6,000 
Excludes exports from Australia valued at $95, 000. 
1WExcludes exports from Hungary valued at $550,000. 


1180urce: Statistical Yearbook of Member States of the Council for Mutual Economic Assistance, Moscow. 


s Import for 1980 was 54 metric tons gross weight. 
13Source: Official Trade Statistics of the United States. 
14Excludes exports from Sweden valued at $2,000. 
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COMMODITY REVIEW 


METALS 


In 1981, secondary recovery of industrial 
scrap and increased metallurgical refining 
remained the main development trends in 
the GDR ferrous and nonferrous industries. 
Approximately 30% of the available scrap 
in the GDR was used for about 10% of the 
country’s overall raw material require- 
ments. For key metals, the proportions of 
raw materials covered by scrap in 1981 were 
as follows: (1) Steel—70% to 75%, (2) 
copper—37%, (3) lead—46%, (4) zinc—20%, 
and (5) aluminum—18%. 

The GDR Government has planned to 
increase these proportions to reduce the net 
import reliance for all metallic raw materi- 
als. Most of the country’s economic reserves 
have been depleted, with domestic ore min- 
ing only partially covering the country’s 
requirement for iron ore, copper, nickel, 
and tin. In the nonferrous scrap sector, 
however, the difficulty was that from 1976 
to 1980 there was a decreasing trend for 
domestically collected scrap. Data collected 
for this period indicated that in 1980, when 
compared with that of the 1976 base year, 
collected lead scrap decreased by 2.9%, 
aluminum by 1.6%, copper by 4.9%, and 
zinc by 11.6%. The GDR was reported to 
have become a net importer of such materi- 
al. Despite a set growth rate for nonferrous 
metal consumption, the collection and prep- 
aration of scrap and waste material was 
becoming increasingly difficult, and meas- 
ures taken to improve the situation were 
both regulatory and technological. 

In 1981, a law was passed requiring scrap- 
metal recovery quotas to be made part of 
the annual plans of the industrial Kombi- 
nats. The Kombinats would be obliged to 
contract scrap-metal deliveries to VEB Met- 
allaufbereitung, a national organization re- 
sponsible for scrap-metal allocation within 
the GDR and its export and import. 

Some of the scrap processing technologies 
that were applied in 1981 were electro- 
magnetic cable separation, cable processing 
after preliminary cryogenic separation, belt 
conveyors for manual sorting, installations 
for stocking and processing batteries, and 
copper extraction from saline-bath installa- 
tions. For example, in 1981, the Liebewalde 
enterprise under VEB Metallaufbereitung, 
which handled cable scrap, reported the 
introduction of electrostatic separation, al- 
lowing the firm to reclaim 1,700 tons of 
copper and 420 tons of aluminum annually, 
and the use of cryogenic treatment report- 


edly allowed a 99% metal reclamation from 
cable. 

In the GDR, most nonferrous metallur- 
gical production was controlled by the 
Wilhelm Pieck Kombinat at Mansfield with 
copper and aluminum and their alloys con- 
stituting the main production elements. 
The Kombinat's responsibility covered the 
entire range of activity from mining to 
importing ores and concentrates, smelting, 
refining, and production of end-use prod- 
ucts. 

Aluminum.—Aluminum production 
changed little in respect to the previous 
year. The alumina production reported in 
GDR statistics was used for metallurgical 
purposes, and alumina used for abrasives, 
etc. constituted an estimated additional 
20,000 tons per year. The bauxite raw mate- 
rial base came primarily from Hungary and 
Yugoslavia. The Wilhelm Pieck Kombinat 
in 1981 reported further progress on alumi- 
num refining by means of continuous pour- 
ing of aluminum foil up to 1,600 millimeters 
in width—a process jointly developed with 
the U.S.S.R. Reportedly, a strip rolling tech- 
nique that combined casting with hot roll- 
ing was claimed to have saved several 
production steps and decreased material 
consumption by 5.7% and electrical energy 
by 550 kilowatt-hours per ton of cold-rolled 
aluminum. 

Copper.—Approximately 50% of the GDR 
copper requirement was supplied from do- 
mestic mining and secondary recovery of 
scrap. The rest of the demand was met by 
imports of copper cathode from the U.S.S.R. 
and concentrate from Western Europe; 70% 
of the copper production was earmarked for 
the electronics industry. 

Copper mining at the Wilhelm Pieck 
Kombinat was reported to be an almost 
fully mechanized operation; between 8 and 
10 kilograms of copper was extracted from 
each ton of ore produced at the Sanger- 
housen and Allstedt Mines. Mine economy 
has been decreasing owing to difficult min- 
ing conditions, but in 1981, losses were ap- 
parently limited to about 296 by the intro- 
duction of a slanted caving system. 

In 1981, the use of continuous casting and 
rolling technology resulted in the produc- 
tion increase of 271,000 kilometers of fine 
copper wire in comparison with that of 
1980. The increase was achieved without 
added material inputs. In 1982, the produc- 
tion of copper wire and thin-walled brass 
tubes was planned to increase by 88% and 
47%, respectively. 
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Iron and Steel.—The GDR continued to 
mine small amounts of iron ore in 1981, but 
decreasing reserves were insufficient to 
meet national requirements. With scrap 
satisfying a large share of the domestic 
demand, about 25% of the demand was met 
by imports of iron ore and steel, mainly 
from the Soviet Union. The estimated pro- 
duction of raw steel showed a slight in- 
crease in 1981 over that of the previous 
year, and its production by process was 
about 9.3% by oxygen; 26.4%, electric; 
62.9%, open hearth; and 1.4%, other. 

In 1981, the GDR added several new 
projects and capacities to the steel industry. 
The Delitzsch enterprise near Leipzig began 
production of a highly refined trapezoid 
spring steel. This was the first time this 
type of special steel was to be manufactured 
in the GDR or in any of the CMEA coun- 
tries. The enterprise planned to produce 
1,000 tons of steel, which will help reduce its 
future import requirements. 

At the Brandenburg Steel and Rolling 
Mill, a new 240-meter automated rolling 
train had been commissioned 7 months 
ahead of schedule and was the first of its 
kind in the GDR. Steel ingots were to be 
rolled into rod of 5 to 9 millimeters in 
diameter with an output speed of 70 meters 
per second. Owing to early startup, it was 
expected to produce 220,000 tons of struc- 
tural steel in excess of the 1981 production 
target. 

In 1981, the Eisenhutten Kombinat Ost 
tandem cold-rolling mill was less successful 
in achieving planned output targets and 
reportedly registered a shortfall in its pro- 
duction plan. 

Lead and Zinc.—The GDR domestic lead 
ore reserves have been depleted, and min- 
ing has been discontinued. In 1981, the 
country had to meet a little over 50% of its 
demand for lead through imports, chiefly 
from the Soviet Union; some lead was also 
imported from Yugoslavia in the form of 
concentrate. Domestic production from sec- 
ondary resources was mainly from battery 
scrap and about 5% to 10% from industrial 
scrap. Battery scrap together with slags and 
other lead-containing products were treated 
in a shaft furnace at the lead plant in the 
Freiberg Mining and Metallurgical Enter- 
prise. Some byproduct lead was also recov- 
ered from the domestic copper ore. 

All of the GDR primary zinc demand was 
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met through imported concentrates, and 
the country's cadmium supply varied in 
proportion to the cadmium content in the 
imported zinc concentrates. 

In 1981, the GDR reported the recovery of 
200 tons of zinc from zinc sludge produced 
at the Siegfried Raedel synthetic silk facto- 
ry in Pirna. Plans were announced to pro- 
duce zinc from sludge derived from latex 
manufacture at the Fuerstenwalde litho- 
pone plant. A reported 150,000 tons of 
sludge have been accumulated at the plant 
dump, and a potential recovery of 650 tons 
per year of zinc was estimated. 

Nickel.—In 1981, nickel output from the 
country's mining operations and three 
smelters remained at approximately the 
1980 level. Domestic production was modest 
and nickel had to be imported for industrial 
requirements. Reportedly, the GDR im- 
ported nickel-cobalt from Cuba and was 
active in that country's mining develop- 
ment. 

In 1981, the Wilhelm Pieck Kombinat at 
Mansfeld installed equipment to process 
iron-bearing slag from copper smelting, and 
constituent cobalt and nickel were to be 
extracted from the slag. 

Silver.—Silver was produced as a byprod- 
uct of the GDR nonferrous mining and 
metallurgical operations and was recovered, 
for example, from the country's mined cop- 
per ore together with lead, nickel, and other 
components. In 1981, approximately 1 ton of 
silver was recovered by reprocessing fixing- 
bath solutions and other industrial chemi- 
cals containing silver. 

Tin.—The domestic mining and process- 
ing industry supplied 80% of the tin requir- 
ed by GDR. Technological advances in tin 
ore dressing and roasting as well as new 
extraction procedures in mining and gallery 
driving were credited with this develop- 
ment. Reportedly, completely new ore con- 
centration equipment was put into oper- 
ation for processing Altenberg ore in coop- 
eration with the Novosibirsk tin complex of 
the U.S.S.R. Imported Soviet machinery 
was claimed to have significantly improved 
the efficiency of the concentrator, but no 
technical details were provided. It was fur- 
ther reported that by mid-1981, 1 million 
tons of 0.3% grade ore had been extracted 
and processed at the new Altenberg Mine 
and processing plant since their startup 3 
years ago. 
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NONMETALS 


The GDR nonmetallic mining enterprises 
provided the country with a variety of 
nonmetallic mineral in sufficient amounts 
to meet domestic as well as export needs. 
These commodities included fluorspar, bar- 
ite, limestone, sand and gravel, chalk, salt, 
kaolin, and potash. Kaolin and potash were 
the most important of these minerals, both 
in terms of the scale of their mining output 
as well as for export. Nonmetals that the 
GDR had to import in large quantities were 
phosphatic fertilizer raw materials, asbes- 
tos, pyrite, and some clays such as benton- 
ite. 

Cement.—In 1981, the GDR reported con- 
struction work continuing on the second 
Stage of its largest and most efficient foam- 
ed concrete plant, located at Hennersdorf in 
the Cottbus district. Continuous production 
trial runs of the first stage were begun in 
April. This facility was reported as large- 
ly mechanized and automated, and among 
other tasks, was to provide materials for the 
reconstruction of electric powerplants built 
20 to 30 years ago. 

Clays.—Although a number of clays in 
the GDR were near depletion and had to be 
imported, the GDR produced enough kaolin 
in 1981 to claim status as a major world 
producer. The VEB Silikatrohstoff Kombi- 
nat at Kemmlitz managed the silicate min- 
ing industry and controlled 5 enterprises 
that mined about 400,000 tons of raw kaolin 
per year from 16 opencast mines nearby. 
Despite this sizable output, the quality of 
the raw kaolin varied significantly owing to 
wide varieties and high concentrations of 
impurities in the mined product. In 1981, it 
was reported that often as much as 5 tons of 
raw kaolin was required to produce 1 ton of 
refined material. The geological conditions 
in the kaolin mining industry were reported 
to be growing more complex, and mining 
was becoming more difficult with overbur- 
den removal reaching 4 to 5 million cubic 
meters per year. Occasionally, 30-meter- 
thick rock covers had to be removed to 
expose the deposits. It was also reported 
that raw kaolin found beneath coal seams 
was extracted and processed. 

Production of kaolin rose by 48% between 
1970 and 1980, largely owing to mining 
facility modernization and expansion at 
Caminau in 1977. Processed kaolin was used 
for the production of porcelain and industri- 
al ceramics. 

Potash.—In 1981, the GDR remained a 


leading world producer of potash. The pot- 
ash mining and processing industry, admin- 
istered by the VEB Kombinat Kali, pro- 
duced an average of 20,000 tons per day of 
potash product from 200,000 tons of crude 
salt. Apart from sylvinite, associated car- 
nallite and kieserite were extracted from 
the salt and used in the construction and 
chemical industries. Moreover, it was 
planned to use byproduct magnesium chlo- 
ride as a raw material for the production of 
magnesium metal and magnesia. In 1981, 
the potassium chloride content in the mined 
rock was about 20% and was expected to 
decline in the future. Consequently, improv- 
ed extraction and processing of potash by- 
products from the mine materials as well as 
from overburden has been planned. The 
Rossleben potash works was already report- 
ed processing kieserite and bromine in 1981. 

In 1981, there were no new planned 
mining operations reported for the long or 
short term, and the most important devel- 
opment in the industry during the year was 
the commissioning in January of the 110- 
ton-per-hour granulation unit at Zielitz. 
The plant utilizing Komarek Greaves tech- 
nology was constructed by Klóckner Werke 
AG of the FRG. 

The GDR exported over two-thirds of its 
potash. In Western Europe, the United 
Kingdom was the principal importer; in 
Eastern Europe, Czechoslovakia; in the 
Western Hemisphere, Brazil; and in Asia 
and Africa, India was the chief importer of 
GDR potash. 


MINERAL FUELS 


Lignite was the principal domestic energy 
resource of the GDR. In 1981, the proportion 
of domestic and imported coal in the coun- 
trys total energy balance amounted to 
about 65%, and was planned to increase to 
67% by 1985. The country produced mini- 
mal amounts of natural gas and petroleum 
and had to import over 90% of its require- 
ments for these two fuels. 

About 80% of GDR energy import re- 
quirements were covered by Soviet exports. 
Imports of Soviet oil alone were equal to 
roughly one-third of the proceeds from GDR 
exports to the Soviet Union and formed the 
chief basis for the GDR incurred debt to 
that country. To reduce this reliance on 
imported oil, the GDR short-term energy 
policy was to minimize energy imports 
where possible, to increase conservation 
and efficient use of fuels in industry, and to 
maximize reliance on domestic lignite re- 
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sources. To achieve some of these goals, the 
GDR transportation plan for 1981-85 stipu- 
lated more efficient and greater use of 
railroad and river transportation and less 
reliance on more energy-intensive truck- 
based transportation. Also, the amount 
of petroleum exports from the U.SS.R. 
decreased by about 2 million tons from the 
planned import volume. 

The GDR long-term energy objective has 
been to gradually convert the country's 
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lignite and hydrocarbon fuel base to a 
nuclear one. By the end of 1980, nuclear 
energy accounted for 12% of the total elec- 
tric power generated that year, a 1.996 
increase over that of 1979. Coal-generated 
electric power (including lignite briquets 
and hard coal) was 79.2% of the total, down 
1.796 from that of the previous year. Other 
sources of power generated in 1980 amount- 
ed to about 8.8%. 


Table 5.—German Democratic Republic: Primary energy balance for 1980 and 1981 
(Million tons of standard coal equivalent): 


Crude 


Coal 
iiie Natural 
Year primary brown, “se = electric year 
energy 1 dut. um power PONSE 
1980: 

Production-wÜͤ — 98.1 85.3 1 11.4 2 1.1 
Exports 8 7 ane = 1 A 
Imports 49.8 9.7 31.2 8.7 2 m 
Apperent consumption 147.1 94.3 31.3 20.1 3 1 
Production? Tk 101.2 88.1 1 11.4 2 1.4 
Exports 9 8 22 ee 1 = 
e 2l 49.8 9.6 31.3 8.7 2 oe 
Apparent consumption . 150.1 96.9 31.4 20.1 3 1.4 


10ne ton standard coal equivalent (SCE)=7,000,000 kilocalories. Conversion factors used follow: Hard coal, 1.0; lignite 
and brown coal, 0.33; crude oil, 1.47; natural gas, 1.33 (per 1,000 cubic meters); and hydroelectric and nuclear power, 0.123 


(per 1,000 kilowatt-hours). 
2Production is taken from production table. 


Coal.—The GDR lignite mining industry 
was administered by the Ministry of Coal 
and Energy and organized into seven Kom- 
binats (mining complexes) Senftenberg, 
"Geiseltal" Grosskayna, Glueckauf Knap- 
penrode, Regis, "Erich Weinert" Deuben, 
Bitterfeld, and Borna. Lignite mining was 
centered in two major fields, the Eastern- 
Elbe Field near the Cottbus district and the 
Western-Elbe Field near Leipzig. Over 50% 
of the total lignite mined in the GDR 
orignated from the 13 open pit mines of the 
Senftenberg Kombinat in the Eastern-Elbe 
Field. 

In 1981, lignite production exceeded the 
planned output quota for the year. The 
lignite was strip mined, and to insure great- 
er output, the industry increased its reli- 
ance on large-capacity excavators produced 
by the TAKRAF Kombinat. Swinging rota- 
ry bucket SRS 1300 excavators were used, 
with an 80,000-cubic-meter-per-day overbur- 
den output. The strip mine in the Groitz- 
scher Triangle area was reported to be 
using a 1,600-ton rotary bucket excavator 
with program control for automatic oper- 
ation, and at the Griefenhan Mine, a SRS 


6300 was in operation with a 14,000-cubic- 
meter-per-hour overburden handling capac- 
ity. Each year the amount of overburden 
that had to be removed increased, and in 
1980-81, the average amount that was to be 
removed was 4.7 cubic meters per ton of 
recovered coal. By 1990, this amount was 
forecast to reach about 6.0 cubic meters per 
ton of mined coal. 

To effectively handle the increasing vol- 
ume of overburden and coal, the GDR 
planned an increase in the share of belt 
conveyers to 90% at new mines commission- 
ed by 1990. In 1981, overburden conveyer 
bridges constituted 53% of the haulage; belt 
conveyers, 20%; and locomotive haulage, 
21%. 

In 1981, GDR reported the startup of two 
lignite mines; the Zwenkau Mine south of 
Leipzig in July and the Cottbus North Mine 
in April. The Zwenkau Mine was reported 
to have seams up to 15 meters thick and a 
good overburden-to-coal ratio of 2.5 cubic 
meters per ton. The Cottbus North Mine 
produced about 1 million tons of lignite in 
1981 and was scheduled to supply the 
Jaenschwalde coal-fired electric power sta- 
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tion with fuel. Also, work was reported to 
have begun at the Graebendorf Mine near 
Cottbus. 

Increasingly unfavorable ground water 
conditions were reported to be affecting 
lignite mining. In 1981, over 10,000 vertical 
filler wells were collecting water, which 
was then removed by submersible motor 
pumps, and in 1980, a reported average of 6 
cubic meters of water per ton of coal had to 
be pumped out. During the 1980's, this 
amount had been estimated to reach 8 to 10 
cubic meters per ton with an ensuing rise in 
production costs. 

To achieve production targets, the GDR 
had planned the reduction of mine develop- 
ment and startup time from 6 to 8 years to 3 
to 4 years. It was planned, furthermore, to 
use robots for repair work; a highly labor- 
intensive facet of the lignite industry occu- 
pying about 30% of the industry's person- 
nel. 

Natural Gas and Petroleum.—The GDR 
produced very little domestic petroleum 
and natural gas and had to import over 90% 
of its requirements for this fuel. Offshore 
petroleum development at Usedom Island 
and along the northern coast was reported 
to have made modest gains in the 1970’s, 
but the last estimated production figure for 
these fields for 1977 was about 7,000 barrels 
per day. 

The GDR had a substantial petrochemical 
industry, and the most important project 
during 1981 was the extensive reconstruc- 
tion of the Schwedt refinery. This included 
the overhaul of the No. 3 crude distillation 
plant and the replacement of 30 kilometers 
of pipeline and 1,800 fittings. New capaci- 
ties were also added at the Schwedt refin- 
ery, such as the 611,000-metric-ton-per-year 
gasoline unit as well as alkylate and ben- 
zene units. The construction was contracted 
to Creusot-Loir and SC Grande Paroisse, 
and completion scheduled for 1982. 


Nuclear Power.—Nuclear energy devel- 
opment in the GDR, based on a number of 
bilateral agreements with the U.S.S.R., pro- 
vided the GDR with enriched nuclear fuel, 
reactor equipment, expert Soviet assistance 
in plant assembly, etc. 

The GDR first nuclear reactor built with 
Soviet assistance was constructed and put 
into operation near Rheinsberg in 1966; its 
power output was rated at 75 megawatts. 
The construction of the second and much 
larger Bruno Leuschner atomic powerplant 
began in 1967 in Lubin near Greifswald. It 
was supplied with four 440-megawatt Novo 
Voronezh type reactor blocks (VVEhR-440). 
The first block was installed in 1973, the 
second in 1974, the third in 1978, and the 
fourth in 1981. In addition, four more reac- 
tor blocks had been planned for the Leusch- 
ner plant for a total capacity of 3,520 
megawatts. A third nuclear powerplant, 
supplied with  1,000-megawatt reactor 
blocks, had been reported under construc- 
tion at Stendal; however, its completion 
date was not published. A fourth nuclear 
powerplant was planned but no details were 
provided. The GDR Government’s stated 
plan was to make nuclear energy the main- 
stay of the country’s energy base by the end 
of the century. 


Foreign mineral specialist, Division of Foreign Data 
Nina Deutschland (East Berlin) Jan. 16-17, 1982, 


p. 3-5. 
PPSDIW Wochenbeicht (The Weekly Report) (West Berlin). 
Sept. 3, 1981, pp. 405-408. 

e GDR mark (M) is a nonconvertible currency 
officiall fixed at 1:1 with the West German Deutsche 
mark (DM). Western banks, however, exc the cur- 
rencies at the rate of 4M-5M=1DM. The GDR mark’s 
relation to the U.S. dollar is based upon the fluctuation of 
the dollar-DM ratio. Foreign trade figures are denoted in 
an accounting unit known as the valuta mark (VM). The 
rate of dollars to valuta marks is US$1.00=3.11VM 

5Neues Deutschland (East Berlin). Dec. 5-6, 1981, pp. 84. 
*The Council for 8 Economic Assistance (CMEA) 
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The Mineral Industry of the 
Federal Republic of Germany 


By Joseph B. Huvos? 


In 1981, for the first time in 6 years, the 
gross national product (GNP) of the Federal 
Republic of Germany (FRG) decreased 0.396 
in real terms (an increase of 3.896 at cur- 
rent prices) to $691 billion;? but there was a 
foreign trade surplus of almost $12 billion, a 
favorable sign for 1982 economic perfor- 
mance, and the rate of unemployment was 
only 5.5% in 1981. 

The FRG remained one of the world's 
major processors and consumers of miner- 
als, most of which were imported. Only coal, 


potash, and salt were available domestically 
in sufficient quantities. National efforts 
remained focused, as previously, on secur- 
ing and expanding raw material supply by 
encouraging development of domestic re- 
sources, concluding trade agreements, and 
encouraging exploration, development, and 
production of raw materials abroad. The 
contributions of the individual sectors of the 
mining and minerals processing industries 
to the GNP and employment in 1980 and 
1981 are shown in the following tabulation: 


l 
Contribution to mp 
gross national prod- poe pry 
uct (million 1981 
dollars)! (thou 
p san 
1980 1981 persons) 
ing 12,709 9,712 211 
Stones and earths _ _ _ _ 15, 10,841 184 
Iron and steel 25,098 17,896 273 
Nonferrous metals 13,399 8,587 78 
Chemicals including pe- 
troleum — 66,911 51,445 565 
Totaal 133,920 298, 481 1,811 
PPreliminary 
1Does not st include value added tax. 
21.4% of the GNP. 
Source: Adapted from Statistisches Bundesamt, Wiesba- 
den. Wirtechaf und Statistik, No. 2, 1982, p. 83. 


Apparent decrease in output was due to a 


substantial 


Important events in 1981 in the minerals 
industry of the FRG were few because of the 
slow performance of the economy. To be 
noted were negotiations to form a new steel 
giant, Ruhrstahl AG, transfer of Kali Che- 
mie AG’s potash mine to Kali und Salz AG, 


tial change in the exchange rate of the Deutsche 


authorization by the FRG Government to 
build three new nuclear powerplants, and 
signature by Ruhrgas AG of a preliminary 
agreement to import 10.5 billion cubic me- 
ters of natural gas from the Soviet Union. 
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PRODUCTION 


In 1981, mining production increased minerals for 1977 through 1981 is shown in 
0.8%, while processing and raw materials table 1. 
production decreased 3.3%. Production of 


Table 1.—Federal Republic of Germany: Production of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1971 1978 1979 1980P 1981* 
METALS 
Aluminum: 
Bauxite, groes weiggnt ------- 28 280 349 PTS TES 
UM VV thousand tons_ — 1,454 11,558 11,539 1,608 21,419 
rimary _______________- do- 742 740 741 131 2729 
Secondary: 
Alloyed - ------------- do- 347 368 381 368 2352 
Unalloyed ------------ do... 45 47 45 40 241 
Bismuth: 
Ore and concentrate® ge ea ͤ ³ AA 11 9 10 10 10 
Metal, ameltrr!!!k -- 700 600 661 NOM T 
Cadmium metal, smelter. __ -2IL 1,836 1,182 1,266 1,194 21,192 
Cobalt metal, smelter - -- rr 400 350 385 400 400 
"Mine output, metal content 1.210 821 861 1,274 1,274 
Metal: 
Blister and anodes: 
Primar 189,600 165,800 158,200 153,900 153,900 
Secondary ----------------- 58,401 55,700 92,500 103,900 900 
Tal Ses et 248,007 221,500 250,700 257,800 257,800 
Refined, including secondary: 
m cau lees 840,109 818, 551 303, 122 302,516 2304, 086 
Fired refined 99.451 84,881 19,896 71,261 288, 
Total uus uad 440,160 403,432 882,518 373,777 2387,39 
Mine ou tpu metal ias edi _..troy ounces. 2,892 2,119 2,357 2,964 2, 
P cer pre inc uding secondary . - ------— do... 819,803 836,264 293,857 298,873 298,873 
and 
Iron ore d concentra 
Gross weight thousand tons. — 2,470 1,597 1,649 1,948 *1,57 5 
Iron contennittne᷑d - m 816 510 526 597 477 
Pig irod coe AA do. ..- 28,697 29,861 34,855 33,873 231,876 
Blast Fuere ferromanganese and 
spiegeleiseůe n do- 175 209 233 200 200 
Blast 8 ferrosilicon . . ——— — do- 87 78 79 64 64 
Electric furnace ferroalloys.. - do- 210 139 195 182 182 
Steel ingots and casting do— 38, 985 41,258 46,040 43,838 241,610 
Semimanufactures_ ________-— Occ 28,158 80,198 32,813 31,661 ,850 
Mine output, metal content .. 30,468 23,181 25,227 23,063 321,605 
Metal: 
JJ; ĩͤ 8 182,900 189,900 194,800 191,109 2190, 857 
Secondary /h 190, 600 179, 100 178, 500 2168,000 
TOUR ud o 873,500 869,000 873,300 $50,309 2358,857 
Magnesium metal including all 
Unwrought (secondary only FF 600 600 600 600 
7 ⁰⁵⁵ ESPERE a da 16,860 16,359 15,999 15,102 15,102 
Mercury (secondary only) 76-pound flasks_ _ *3,200 2431 2,689 1,624 1,600 
ea metal, including secondary? .. 91 901 1,228 1,285 1,200 
m ISSUE ec ar AEE troy ounces. — 4, 820 2,572 2,400 2,411 2,411 
Mine output, metal content 
FWF 18004 18,085 16291 2471 24.271 
Tin metal, including secondary z 940 4.767 4,096 2,251 21,816 
777. 1, 400 1, 500 NA NA NA 
c: 
Mine output, metal content, recoverable ... 111,884 97,405 96,858 99,720 291,779 


See footnotes at end of table. 
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Table 1.—Federal Republic of Germany: Production of mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980P 1981* 
METALS —Continued 
Zinc —Continued 
Metal, unwrought, unalloyed: 
Primary --------------------- 335,127 288,679 333,665 842,797 2331,199 
Secondary - - - ----------------- 19,653 18,157 21,858 27,849 235,857 
// i me e GEI iis 854,780 306,836 855,523 370,646 2366,556 
NONMETALS 
Abrasives: Artificial corundum -~ ----------- 93,646 96,737 102,212 102,222 102,000 
f e a E 265,593 168,586 161,661 175,880 175,600 
Bromine- -—— ---------------------- 3,736 3,893 4,020 4, 000 4,000 
Cement and clinker: 
Cement (excluding clinker) . thousand tons 82,163 83,959 35,281 84,258 231,669 
Clinker. 8 do- 1.245 1,344 1,977 1,960 1,960 
Fire clay (exclusive of klebsand). — — — — do- 5,276 5,224 5,635 5,791 5,791 
lin, marketable - -~ --------- do... 500 521 556 502 500 
Bleaching do— 642 621 639 638 638 
Other (schieferton do... 129 128 124 152 152 
Diatomite and similar earth, market able 49,457 47,600 43,271 47,891 52,000 
Feldspar, marketabbe 398, 793 385, 590 372,754 880,880 880,000 
Fluorsper, marketable: 
Acid-grade* _ --------------------- 75,875 68,150 56,855 70,837 70,000 
Metallurgical- grade 8,975 1,512 6,317 7,815 8,000 
Total ð³ Ä rꝛi¹ r 83,750 75,722 63,172 78,152 78,000 
Graphite: 
dé e to ee Lid LA 16,653 12,763 7,842 11,375 11,400 
Marketable? |... 8,326 6,381 3,671 5,688 5,700 
Gypsum and anhydrite, marketable 
thousand tons 2,218 2,238 2,251 2,250 2,250 
Lime (hydrated), quicklime, dead-burned dolomite 
do. ... 8,110 8,990 9,230 9,000 9,000 
Nitrogen, N content of ammonia _ _ — _ _ _ do- 1.989 1,955 2,161 2,044 21, 962 
Phosphates: 
osphate rock (including apatite), iia weight 55 
ou EA 88 za -— 
Thomas slag-based fertilizer, PsOs content 
do... - 184 150 145 161 160 
Pigments, mineral, natural 26,421 21,475 28,561 *28,000 25,000 
Potash, KO equivalent: 
Crude, marketable. _ _ . __ thousand tons 16 12 74 76 272 
Chemically processed... do. - 2,265 2,398 2.542 2,661 22,519 
jc ^] — ——— — — do— 2,341 2,470 2,616 2,137 22,591 
Pumice: 
Crude and washed - --—--------- do- 8,137 8,552 2,640 2,102 2,100 
Marketable _________________ do... 1,749 2,087 1,432 807 800 
Pyrites, marketable concentrate, groes ween 
do... 531 502 460 502 500 
Quartz, quartzite, glass sand: 
l^ EN EE do... . 425 411 426 426 426 
rtz sand, ground do— 407 421 454 453 453 
sand, unground and glass sand 
do. __ 6,787 7,026 7,417 7,475 7,475 
Salt, marketable: 
ROCK. o ß do... 7,181 6,846 8,960 6,759 6,759 
Marine and otherrrr‚ do. ... 5,192 5,812 6,130 €6,100 5,500 
Sodium compounds, n.e.s.: 
Sodium carbonate 1,850,543 1,229,722 1,400,922 1,411,110 1,400,000 
Sodium sulfate _ - - -- -------------—- 242,247 211,000 200,664 189,519 100,000 
Stone, sand and gravel, n.e.s.: 
Dimension stone _ thousand cubic meters 215 307 811 264 264 
Limestone, industrial thousand tons 48,953 50,995 54,521 53,477 248 675 
Crushed and broken stone do. __— 110, 718 118, 096 126, 463 117,610 118,000 
§;é—wE ⁵ ⅛ð AA 88 do- 2 3 4 4 4 
Basalt lava and lava sand _______ _ do- 6,623 7,047 8,056 8,152 8,152 
Cala —— nl eot occ 9 12 8 5 5 
Grinding stone cubic meters. .. 63 238 71 43 242 
Tuff ³˙ AAA thousand tons 2 3 3 4 
Sand and grave!!! do— 170,425 184,786 198,637 187,087 2164,807 
Sulfur: 
S content of pyrites do- 235 221 203 *198 200 


See footnotes at end of table. 
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Table 1.—Federal Republic of Germany: 5 of mineral commodities! 
ntinu 


(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980° 1981° 
NONMETALS —Continued 
Sulfur —Continued 
Byproduct 
Of metallurgy / thousand tons 385 380 450 450 400 
Of natural gas do 631 | 203 E 834 
Of petrol um do- 186 190 220 191 
Unspecified! do— 165 160 93 *93 230 
otal „„ do- 1.602 1,601 1,649 1,775 1,655 
Tale including talc schie do... 16 15 15 *15 15 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 801,678 297,509 $40,629 353,568 353,019 
Coal: 
Anthrac ite thousand tons. _ 6,067 6,942 7,018 
87,146 288,422 
Bituminous coal do- 78,778 76,994 79,301 
Ff! ]³ꝛ¹ m ee do- 122,920 123,559 180,579 129,833 2130,619 
Total pee et do 207, 760 207, 495 216,898 216,979 2219,041 
Coke: 
Metallurgicallklkl  _- do... 21,499 25,455 26,501 28,494 227,914 
Gas houses do— 809 782 937 900 E 
CC do— 28, 308 26,287 27,488 29,394 327,914 
Fuel briquets: 
Of anthracite and bituminous coal _ _ do 1,305 1,453 1,673 1,455 21.332 


Of lignite ~- ---------------- do... 4,104 3,889 4,752 4,446 24,169 


Blast funes CH million cubic feet 174,312 179,857 212,629 199,456 200,000 
Coke oven do— 223,294 205,848 214,924 226,336 226,336 
Other 52 WW mE do... 10,735 12,818 52,160 *53,000 53,000 
Ill do— 468,341 458,523 479,713 478,792 479,336 
Natural 
Gross rc. mea do... 618,565 138,002 143,900 671,223 2612,669 
" Market able do— 637,578 707,156 €725,000 665,000 2665,942 
eat: 
Agricultural ue thousand tons 1.911 2,047 1,849 2,130 2,100 
Fuel ue do- 221 228 230 279 280 
Petroleum: 
Crude thousand 42-gallon barrels. . 89,021 36,541 34,482 33,450 31,213 
Refinery eee 
e, motor J do— 123,479 127,069 182,800 182,296 NA 
Jet fuel (including aviation gasoline) 
do... 10,099 10,620 10,345 10,506 NA 
Keros ine do- 456 334 523 315 NA 
Distillate fuel oli do... 293,903 292,020 845,621 311,192 NA 
Residual fuel oil ........... do... 143,004 160,047 146,333 128,509 NA 
ee teres ty ieee te do— 6,763 . 6,653 9,660 9,080 NA 
er: 
Liquefied petroleum gas do- 98,741 37,932 36,669 30,938 NA 
Bitumen do- 22,421 22,866 23,156 20,406 NA 
Unspecified |... do— 86,999 76,555 97,846 89, 758 NA 
Refinery fuel and losses do— 46,253 54 362 99,807 91,557 NA 
Total nus mL do— - 712,118 188,458 953,860 874,557 NA 


*Estimated. Preliminary. "Revised. NA Not available. 

1Table includes data available through July 7, 1982. 

*Reported figure. 

3 nickel and nickel contained in ferronickel, Monel metal, and nickel oxide directly used by the steel 
in ry 
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TRADE 


Organization of Petroleum Exporting Coun- 
tries were also important. The FRG's miner- 
al commodity trade in 1979-80 is shown in 
tables 2 and 3. 


The country's trade surplus increased 
sharply during 1981, contributing substan- 
tially to the GNP. Members of the Europe- 
an Communities remained the FRG's prin- 
cipal trading partners, and members of the 


Table 2.—Federal Republic of Germany: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Destinations, 1980 
Commodity 19797 1980 . ; 
9 Other (principal) 
METALS 
Aluminum 
Bauxite. ẽ⁸«Äé—öT m mu E iere 21,985 22,645 E 1,022; Belgium-Luxembourg 
5,159; Finland 
Alumina ~ - ---------------—- 298,443 333,433 2,597 East Germany 78,948; U.S.S.R. 
36 155 Austria 49, 079; Poland 
Hydroxides .. .. ........- 156,986 145,504 7,094 Switzerland 44,607; France 19,750; 
Netherlands 19,218. 
Metal including alloys: 
AAA 52,223 69,144 -- Italy 28,618; Notherlands 17,926; 
France 12,883. 
Unwrou ght 247,866 223,680 3, 707 italy n Erans 57,500; Nether- 
Semimanufactures 364,791 385,544 3,361 France 7 A: United 
41,477; Italy 40,797. 
Antimony: | 
Oxides and hydroxides |... 372 261 E ee 30; Taiwan 29; Nether- 
Metal including alloys, all forms 16 47 -- Italy 26 
Arsenic: Trioxide, pentoxide, acid 166 1,010 os uae Kingdom 678; Netherlands 
Beryllium metal including alloys, 
form of lam = 17 58 -- United 22; Netherlands 18. 
Bismuth metal including alloys forms 401 316 53 Yugoslavia ; United Kingdom 58; 
Italy 30 
Orides d h des 22 28 Yugoslavia 15 
an xidees es via 15. 
Metal i dere dei d all forms 494 300 NA NA. 
Chromium: 
Chromite. ______._________ _ 8,807 5,412 -—- Netherlands 1,857; France 956; 
Remania 890. 
Oxides and hydroxides 55,688 49,744 NA NA. 
Metal including alloys, all forms 224 215 46 Italy 66; Netherlands 44; Belgium- 
Luxembourg 36. 
Cobalt: 
Oxides and hydroxides _-_---- 45 88 -— Italy 43; Czechoslovakia 14. 
Metal including alloys, all forma 847 821 NA NA. 
Columbium and tantalum metals 
including alloys, all forms: 
Columbium ____________-___ 42 90 NA NA. 
Tantalum -.--------------- 81 97 NA NA. 
re 
and concentrate m 8 NA NA. 
Ash and residue containing Cu 28,150 26,508 — East Germany 12,682; Austria 9,128. 
Malte... hv 96 617 Sn e 869; Switzer- 
Oxides and hydroxides |... 2,814 2,174 209 Netherlands 249; France 204; 
Sulfate 1.452 943 NA Fast Germ Germany 6. 
didi cg nid 12,986 86,810 89 Italy 25,089; East Germany 19,978 
————— — ———————————— » 9 y 20, , , P 
France 11,725. 
Unwrought 
pue - NONIS BNO tote 22,384 24,976 — United Kingdom 24,694. 
ined: 
Alloyed- ___ 11,152 12,534 ~- Italy 5,589; France 2,080; Turkey 
Unalloy ec 99,599 76,270 -- Belgium- 17,985; France 
9,466; United Ki 7,548. 
Masteralloys ________ _- 1,068 1,534 East Germany 568; Belgium- 
| Luxembourg 508; France 279. 
Semimanufactures 358,845 353,785 23,165 Netherlands 46, 038; France 41 ,009; 
Switzerland 35,258. 
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Table 2.— Federal Republic of Germany: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 


See footnotes at end of table. 


Commodit 1979* 1980 : 
á ec Other (principal) 
METALS —Continued 
Gallium metal including alloys, all forms 
kilograms. _ 5,400 4,200 500 Ja 1,100; Switzerland 1,000; 
nited Kingdom 900. 
Germanium metal including alloys, all 
VV 88 1,300 700 eius vated Kingdom 400; North Korea 
Gold: 
Ash and waste value $1,637 $53,914 _. Netherlands $50,613. 
Scrap and sweepings 
value, thousands_ - $701 $2,760 _. Switzerland $2,028. 
Metal including alloys: 
Unwrought 
thousand troy ounces. . 139 186 6 United Kingdom 243; oo 
211; Belgium Luxembourg 
Partly wrougngt do... 138 96 1 United Kingdom 23; Italy 1 
Iron and steel: 
and concentrate 8,996 4,467 une Belgium-Luxembourg 1,426; East 
rmany 655; Greece 614. 
Roasted pyrites 236,195 156,829 E Belgium-Luxembourg 115, 392; 
Austria 22,873. 
Metal 
Scrap _____- thousand tons_ 8,073 8,174 (3) Italy 2,315; Belgium-Luxembourg 
8; East Germany 97. 
Pig iron including cast iron 
do. ..- 959 1.033 -- France 416; Italy 188; Poland 90; East 
5 PEENE Germany 31 31. 
ponge iron, er, shot 
do- 38 39 1 France 8; Italy 6; Switzerland 6. 
Spiegeleisen —_- ----------- 1,752 4,163 EM Italy 2, 235; France 1,197; Switzerland 
Ferroalloys: 
Ferrochrone 27, 726 88,524 4. 716 France 12,514; Belgium-Luxembourg 
Ferromanganese_ .. — _ — — — 95,818 36,762 EL Italy 9,015; France 6,394; Belgium- 
Luxembourg 6, 228. 
Ferronickel. _ ~~ 422 -—- Belgium-Luxembourg 89. 
ilicon. - --------- 81,553 55,714 206 Belgium- Luxembourg 13,892; France 
9,938; Austria 2,7 
Ferrosilicochrome Wo 3,583 1,417 -— Belgium Luxembourg 544; Italy 498; 
Ferrosilicomanganese 3.590 5,598 —— Italy 2,040; France 2,007. 
Others 16,339 ,802 1,414 France 3, 3 828; Austria 1 684; Romania 
Steel, primary forms 
thousand tons. . 3,695 3,722 293 France 646; Italy 428; United King- 
dom 286; 'Fast Germany 141. 
Semimanufactures: 
— dis angles, sha 
MEER o- 3,874 8,788 169 France 757; Netherlands 498; Switz- 
erland 242. 
Universalis, plates, sheets 
do- 6,686 6,750 481 U.S.S.R. ides (Meo 708; United 
om 463. 
Hoop and strip do... 1,335 1,529 32 U.S.S.R. 274; France 188; Nether- 
lands 138. 
Rails and accessories 
s do- 239 219 45 Italy 42; Netherlands 30; India 20. 
Wire do— 355 334 13 France 61; Netherlands 48; Belgium- 
Luxembourg 28. 
Tubes, pipes, fittings 
MM 3,558 8,191 124 U.S.S.R. 861; Netherlands 374; 
France 159. 
Castings and forgings, rough 
HOE 117 121 6 Netherlands 16; France 15; Belgium- 
Luxembourg 13. 
Lead: 
Ore and concentrate 2,577 2,000 -— All to Bulgaria. 
Oxides and hydroxides 10,648 11,810 42 pr eden 1.862 3,506; U.S. S. R. 2, 100; 
en 1 
Metal 1 alloys: l 
J! a E OD 19,964 20,041 "M wy 7,036; Netherlands 5,259; 
nmar : 
Unwrou ght 107,431 98,780 938 Italy 220 674: Austria 19,199: France 
Semimanufactures 4.974 18,254 82 . Belgium-Luxembourg 4,832; Den- 
mark 3,794; Switzerland 1,439. 
Lithium: 
Oxides and hydroxides _________ 711 859 2 France 276; Italy 221; Belgium- 
Luxembourg 175. 
Metal including alloys, all forms 12 23 -- Switzerland 16; France 6. 
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Table 2.— Federal Republic of Germany: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 19797 1980 United 
States 
METALS —Continued 
Magnesium: 
ides, Vb gar peroxides . . 445 419 cw 
Metal including alloys: 
CPO o o ed eR 1,964 2,123 459 
Unwrought _____________ 200 149 Tun 
Semimanufactures 482 494 eer 
Manganese: 
Ore and concentrate 1.946 1.405 EM 
Oxides and hydroxides 5 5,171 4,318 PPS 
Metal including alloys, all forms 59 123 "m 
Mercur 6-pound flasks_ - 2,344 6,370 E 
i bein us 
and concentrate 6,668 6,984 446 
Oxides and hydroxides 2,148 2,502 NA 
Metal including alloys, all forms 391 487 (?) 
Nickel: 
Matte, speiss, similar material 1,332 302 oe 
ides and hydroxidesͤ— 147 135 SS 
Metal including alloys: 
SCD morle ei cit 8,380 5,317 216 
Unwrought. .......-.--- 11,337 6,436 333 
Semimanufactures |... 10,183 11,728 3,182 
Platinum-group metals: 
Ash and waste: Platinum _ . value $54,558 $84,172 SN 
Scrap and sweepings: Platinum 
value, thousands $659 $2,150 MN 
Metal including alloys, unwrought 
and partly wrought: 
Platinum troy ounces. _ 289,818 279,037 16,820 
Paladium__________ do- 134,212 105,045 31,415 
Unspecified ________ do____ 120,488 84,384 4, 025 
Silicon, elemental ... 1,496 4,094 384 
Silver: 
Ash and waste value, thousands. _ $3,213 $2,129 ae 
Scrap and sweepings_ _ _ — _ _ do... $1,071 $3,960 S 
Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 43,581 64706 2,117 
dert. d kil 00 
and concentrate — kilograms. _ 1 "T 
Metal including alloys: 
/ AAA 52 107 "T 
Unwroughhlt 5, 887 3,241 "M 
Semimanufactures 781 788 um 
Titanium: 
Ore and concentrate __________- 5,602 9,262 s 
Oxides and hydroxidees 54,612 50,635 17,387 
Metal including alloys, all forms |. 1,866 2,234 322 
Tungsten: 
and concentrate 174 139 Á— 
Metal including alloys, all forms 608 2,087 (3) 
Uranium and thorium: 
Oxides including rare-earth oxides _ _ 1,923 1,974 1,525 
Metals including alloys, all forms 
kilograms. . 9,900 800 NA 
Vanadium metal including alloys, all 
Rr E 108 124 (3) 
Zinc: 
Ore and concentrate 94,792 111,130 T 
Matte 5,609 5,270 


See footnotes at end of table. 


Destinations, 1980 
Other (principal) 


Colombia 155; Denmark 50. 


Italy 1.026; Netherlands 539. 

Switzerland 35; Italy 33; Austria 30. 

Austria 91: Switzerland 50, Republic 
of South Africa 48. 


France 790. 
NA 


Vugoslavia 53. 
Netherlands 4,299; Switzerland 545. 


Belgium-Luxembourg 2,580; Nether- 
lands 1,376. 


NA. 
NA. 


Finland 112; Austria 88; pem 50. 
Netherlands 40; Italy 25; Sweden 18. 


Switzerland 3,364; Austria 343; 
Finland 312. 

France 3,459; Netherlands 1,658. 

United Kingdom 1,552; France 952; 
Belgium-Luxembourg 695. 


Relgium-Luxembourg $77,511. 
Spain $1,123; Netherlands $919. 


Switzerland 91,522; Netherlands 
31,289; France 26,564. 
Switzerland 27,406; Italy 9,561; Japan 


9,364. 
Ja 15,539; Hong Kong 8,285; 
Republic of South Africa 7,452. 
France 1,360; Netherlands 1,182; 
Poland 302. 


France $1,502; Belgium-Luxembourg 
Be ium-Luxembourg $1,687; Spain 
sf ser 


United Kingdom 15,749; Netherlands 
9,532; Switzerland 9,088. 


Netherlands 65; Denmark 32. 
Netherlands 1,556; France 770. 
Austria 111; Switzerland 82. 


Netherlands 4,936; Bulgaria 1,121; 
France 842. 

East Germany 6,777; Italy 4,245; 
Netherlands 2,993. 

United Kingdom 503; Sweden 421; 
France 2 


Netherlands 119. 
Sweden 327; Italy 310; Brazil 207. 


Japan 168. 

NA. 

United Kingdom 80; Japan 26. 

Netherlands 49,288; East Germany 
22,989; Belgium-Luxembourg 
18,876; France 11,442 


Italy 2,383; Be ium-Luxembou 
1,302; Franes 9 962. is 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Zinc —Continued 


Oxides and hydroxides 
Metal ve alloys: 


Semimanufactures 
Zirconium: 
Ore and concentrate 


Metal including alloys, all form 
er: 
Ores and concentrates: 
Of columbium, tantalum, 
U been a) Lie a A rM E 
dul ana rendue containing nonfer- - 
rous metals 


Matte, speiss, similar materials 
Oxides, hy ydroxides, peroxides 


Motalloids: 
.Arsenic and tellurium 
Selenium and phosphorus? _ 
ien alkaline-earth, rare-earth 


value, thousands 
Pyrophoric alloys |... 


Base metals including alloys all 
forms- --------------- 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
)) ee eee eee 


Artificial: 
Corun dumm 


Silicon carbide . . 
Dust and powder of precious and semi- 
precious stones kilograms_ _ 

Grinding and polishing wheels and 
SONGS ao eee 


Asbestos, crude 


Boron materials: 
Crude natural boratess 


Oxides, acid, borates, perborates _ _ 
Bromine, elemental OMNES NE CCS 
Cement thousand tons. _ 

k 


Clays and clay products: 
Crude: 


Andalusite and kyanite 
Benton ite 


See footnotes at end of table. 


1979" 


15,244 


8,824 
4,588 


101,627 
15,086 
8,205 
127 


1,276 
2 
174,064 


4 
8,108 


10 
12,838 
167 
$100 
39 


1,280 


426,761 


55,046 
28,480 

414 
11,853 
65,366 
42,261 


11,589 


26'250 
716,003 
45,618 
60,770 


283,985 


1980 


112,723 
16,572 
11,487 

50 


2,210 
14 
147,657 
26 
7,949 

4 
12,073 
185 
$181 
15 


1,014 


491,496 


59,294 
26,445 

564 
13,202 


27,334 
45,746 
11,045 


42,382 


11 
2,216 
21,184 


9,490 
29,755 


843,902 
54,202 
65,110 

302,716 


United 
States 


Destinations, 1980 
Other (principal) 


NA. 


Netherlands 6,855; Italy 1,948. 
Romania 1,496; Netherlands 1,241; 


H 1 
Italy 19,581: France 17,433; Nether- 
lands 16,864. 


Bulgaria 1,829; France 1,815; 
Czechoslovakia 1,693. 
Argentina 23; France 7. 


Belgium-Luxembourg 192. 
NA. 


Belgium-Luxembourg 49,277; Nether- 
lands 48,401. 
A to East Germany. 


France 1. 
East Germany 709. 


NA. 


All to East German 
United Kingdom om 36, Thailand 10; 
Nigeria 6. 


France 183; East Germany 177; 
Canada 133; Sweden 110. 


Netherlands 445,714; Belgium- 
Luxembourg 35, 323. 


Italy 10,927; Austria 6,657; vigi 
4,185; East Germany ; 


Brazil 180; Greece 139; Austria 95. 


France 1,191; Switzerland 931; 
Austria 778. 


N 
France 9,380; Nigeria 7,130; 
Czechoslovakia 3, 707. 


Switzerland 3,235; Belgium- 
Luxembourg 2,8 2,081; orway 1,450. 
Switzerland 


NA. 

Netherlands 1,599. 

Switzerland 9,585; Denmark 6,702; 
Finland 6,418. 


Austria 3,695; Italy 2,998. 

France 13 S74; Belgium-Luxembourg 
5,291; Netherlands 5, 160. 

Italy 310,1 310, 108; 3; Netherlands 215,887; 


135,517. 
Netherlands 26 26, 1985 Italy 8, 132; 
Switzerland 5,200 
France 26,255; Italy 10, 143; Switzer- 


land 7, 
Italy 100, 140; Netherlands 75,390; 
Belgium-Luxembourg 52 332. 
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Table 2.— Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979! 1980 
x ae Other (principal) 
NONMETALS —Continued 
Clays and clay products —Continued 
rude ntinued 
Fuller's earth ____________ 3,411 5,220 xus Netherlands 2, po France 1,262; East 
edo tee Au 
Kaolin 114.578 102,004 -- Italy 30,42 Austria 19, 115; Belgium- 
Luxembourg 13,302. 
Others occu 235,133 389,858 21,665 Czechoslovakia 55, 112; Netherlands 
26,699; France 23, 817. 
Products: 
Nonrefractory // 846, 738 829,754 11,150 France 250,195; Belgium- 
Luxembourg 141,228; Netherlands 
Refractory including nonclay 
Drick -oaaae aE 647,200 669,801 12,220 France 88,327; Netherlands 40,528; 
Italy 38,784. 
Cryolite and chiolite, natural 58 38 NA NA. 
Diamond: 
Gem, not set or strung 
thousand carats_ _ 113 113 6  Belgium-Luxembourg 38; Switzer- 
land 27; United King dom 9. 
Industrial do_ 296 228 10 Ireland 82; Belgium: Luxembourg 52; 
Switzerland 18. 
Diatomite and other infusorial earth .. _ _ 5,137 3,210 oa Netherlands 970; East Germany 697; 
United Kingdom 556. 
Feldspar, leucite, nepheline, nepheline 
syen ite 17,802 18,923 ue France 6,787; eG 802: Belgium- 
Luxembourg 2 
Fertilizer materials: 
Crude: 
Phosph ati 952 1.555 m Switzerland 1,009; Netherlands 233. 
Potaessic. _______________ 49,296 38,585 "P Belgium-Luxembourg 19,088; United 
ingdom 12,082. 
Manufactured: 
Nitrogenous __ thousand tons 1,619 1,344 21 Belgium-Luxembourg 527; France 
116; India 112. 
Phosphatic _ _ ------ do 54 58 M France 22; Austria 11. 
Potassi c do— 2,475 2,554 32 Belgium-Luxembourg 773; India 274; 
etherlands 130. 
Other including mixed _ do- 892 756 (?) France 150; Austria 135; Belgium- 
Luxembourg 124. 
Ammonia ____________ do... 242 238 RN Denmark 158-4 France 38; United 
Kingdom 21. 
Fuer ; 16,609 14,098 ert Austria 5,834; Netherlands 2,966; 
Yugoslavia. 1,783. 
Graphite, natural |... 7,352 8,039 145 Italy 1,826; East German 843; 
France 673; Turkey 
Gypsum and plasters ____________ 356,984 390,963 et Netherlands 232, 262; Switzerland 
nai : Belgium- Luxembourg 
Iodine, elemental... ..........- 46 76 nS Italy 32; France 20. 
I1;ôöÜ§ͤ ⅛˙¼˙m0˙⁸/; a 8 573,377 473,949 m Netherlands 371,958; France 59,615. 
Magnesite ____________-______ 20,445 18,547 107 98 4,543; Canada 2,008; Italy 
Mica: 
Crude including splittings and waste 642 661 -- Austria 212; Yugoslavia 64. 
Worked including agglomerated 
splittings - - - ------------- 332 254 -- United Pingeom 65; Australia 22; 
Yugoslavia 21 
Pigments, mineral: 
Natural, crude _____________ _ 29 85 NA NA. 
Iron oxides, processed 170,421 157,656 19, 588 France 23,917; Italy 12,546; United 
Kingdom 11 964. 
Precious and semiprecious Stones other 
than diamond:* 
Natural kilograms _ 169,068 259,099 9,381 vr 62,026; Italy 25,420; Austria 
Synthetic do- 26,380 21,995 1,926 Japan 9, 9, 518; Netherlands 2,583; Italy 
Pyrites, reas weight . . 1,238 968 NA NA 
Salt and brine... thousand tons 2,499 1,841 2) Belgiu ium-Luxembourg 1,177; Sweden 
Sodium and potassium compounds, n.e.s.: 
Caustic potash including sodic and 
potassic peroxides _ _ _ _ _ _ do... 14 15 NA NA. 
Caustic sda do- 1.379 826 24 Neerlands 192; Austria 97; Sweden 
Soda asg 218,582 215,524 zx Brazil 21,018; Saudi Arabia 20,816; 
Italy 15,942. 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 19797 1980 : 
d ou Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked: 
Calcareounnss 5,230 8,813 -— Italy 5,044; Austria 1,188. 
Slate 12,556 10,458 .. Denmark 4, 134; Netherlands 8,076. 
Other 628,865 521 -- N etherlands 143, 464; Switzerland 
Worked: 
Slt... alc 1,139 978 — Netherlands see Coal 
Luxembou 
Paving and flagstone _ — — — — 14,917 11,177 — Denmark 6,05 
1 oe 139. 
Other A ese 21,884 24,620 43 Belgium-Luxembourg 5,692; Nether- 
lands 3,959; Switzerland 3, 675. 
Dolomite, chiefly refractory- grade 279,055 302,654 — France 151, 163; Netherlands 108 311; 
Belgium-Luxembourg 29,831. 
Gravel and crushed rock 
thousand tons 9,264 8,923 m Netherlands 6, dU Belgium- 
Luxembo 184.25 
Limestone except dimension 80,157 72,917 — Netherlands 287; Belgium- 
Quartz and 121,887 122,878 104 Marsi genie 15,827. 57,147; Neth 
and quartzite. |... r : um-Luxembou ether- 
: lands 15,259; Austria 1: 12, 807. 
Sand excluding metal-bearing 
thousand tons 8,112 7,744 2 Netherlands 6,277; Belgium- 
8 855. 
Sulfur: 
Sulfates, natural: Magnesium sulfate 
(kieserite) JJC 512,916 497,536 20,922 Norway 87, 722; Singapore 86, 572; 
France 68, 814. 
Elemental: 
Other than colloidal _______ _ 356,669 894,400 -— Netherlands 109,590; Denmark 
78,788; Switzerland 47,235. 
Colloidal - - -—----------—-- 1,238 952 SE Italy 507; Czechoslovakia 48. 
Dioxide... ee ee 25,687 35,567 -- East Germany 22,842; Netherlands 
3,395; — 2,958; 
Sweden 2,071. 
Sulfuric acid, oleum — - --- ------ 841,669 624,343 PN Netherlands 203,859; Be 
Luxembourg 187, 143; 
Tal hyll 6,332 6,137 Y cred 1,638; Belgi 
c, steatite, pyrophyllite ___.____ : ; TET ugoslavia um- 
Luxemboui 526; N Germany 
513: United m 422. 
Other: 
rude: 
Pottery, broken 38,504 33,523 -— Netherlands 14,591; Switzerland 
6,885; Austria 4, 
Vermiculite, perlite, chlorite .. _ — 4,403 5,183 o Belgium-Luxembourg 3, 3,868; Austria 
Unspecified thousand tons 1.296 1,635 o Netherlands 1,383. 
Slag, dross, similar waste, not metal- 
bearing: 
From iron and steel manufacture 
D- 2,658 2,630 "M Netherlands 2,480. 
Unspecified do- 702 718 dm Netherlands 565; France 92. 
Oxides "ani hydroxides of barium ; 
and strontiumm ---- 3,633 2,968 1,131 pean 525; Belgium-Luxembourg 
Building materials of asphalt, 
asbestos and fiber cements, 
unfired nonmetalsv - - --- - - 201,190 168,505 NA NA. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 6,552 4,104 iac Austria 1,015; FF 
499: Sweden 27 
Carbon black 126.545 138, 360 686 France 23,671; East Germany 16,491; 
Poland 14, 452; Austria 14, 198. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons. — 15,607 12,369 2 France 5,254; Ital en ,545; Belgium- 
Luxembourg 2, 


See footnotes at end of table. 
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Table 2.—Federal Republic of Germany: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979* 1980 ; 
d Cara Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal and briquets —Continued 
Briquets of anthracite and bituminous 
coal. thousand tons 391 357 E France 105; United Kingdom 95; 
Lignite including b d 718 877 p belgium Luxembourg cab 
ignite including briquets do- as ce um-Luxembourg 
192; Netherlands 167. 
Coke and semi cox do... 11,656 8,163 -- Belgium-Luxembourg 2,916; France 
2,942; East Germany 898; 'Nether- 
lands 561. 
Gas, h 
Natural million cubic feet 217,289 345,325 NA NA. 
Manufactured do- 39 32 — All to Switzerland. 
Hydrogen, helium, rare gases 23,097 24,807 (3) Italy MU de ved 8, 21 [imm 
Peat including briquets and litter 497,431 507,005 __ Netherlands 821,778; ad 55,07 1; 
Switzerland 52,649. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. — 7,797 9,080 East Germany 8,573; Netherlands 
254; Mozambique 252. 
Refinery products 
ine: 
Aviation® BG do... 85 -- Turkey 63. 
otor _________ do- 6,254 8,711 219 Austria 2,371; Switzerland 1,963; 
Sweden 1,597. 
Kerosine ___._____- do... 168 21 -- Austria 6; Australia 3: Sweden 3. 
Jet fuel o 10,022 11,508 — France l. 130; Norway 589. 
Distillate fuel oil“ do 7,043 10,813 Em Switzerland 2596; Netherlands 1,928; 
ustria 1 
Residual fuel oil® __ _ _ _ do- 19,391 20, 803 — France 2,914; Netherlands 2,182; 
Austria 2, 083. 
Lubricants |... do... 274 233 () Denmark 111. 
Other: 
Liquefied petroleum gas 
do_ ___ 4,308 4,988 -- Netherlands 1,177; Italy 977; 
Belgium-L Luxembourg 835 835. 
Mineral jelly and wax 
02252 1,108 1,038 19 Italy 94; Notherlands 90; Austria 75. 
Nonlubricating oils do... — 8,335 5,188 70 France 2,189; Netherlands 932; 
Belgium-Luxembourg 650. 
Petroleum coke ... do... 2,281 1,994 — Netherlands 571; France 327; Switz- 
erland 263; East Germany 127. 
Bitumen and other residues 
do- 2,127 2,063 S Austria 775; Denmark 345; Switzer- 
land 318. 
Bituminous mixtures 
do... 451 268 -- Netherlands 173; Austria 28. 
Unspecified do- 799 717 (7) Netherlands 1 160; Belgium- 
Luxembourg 147; ce 57. 
gsc tar and other coal-, petroleum-, 
and gas-derived crude chemicals 850,158 837,091 NA Netherlands 223,106; Italy 14,072. 
"Revised. NA Not available. 
Her eid iiis e Rn for 1979 reflect the inclusion in this table of the Federal Republic of Germany's shipments of the 
the German Democratic Republic. These data had not been included in previous editions of the 
ieri Yearbook. 
*Less than 1/2 unit. 


*Includes elemental sodium and potassium 

*May include some diamond shipped to the German Democratic Republic. 
"Includes 16,296 barrels of bunker loadings in 1979. 

*Includes 8,744, 192 barrels of bunker loadings in 1979 and 9,024,480 barrels in 1980. 
Includes 1,434,981 barrels of bunker loadings i in 1979 and 1,614,680 barrels in 1980. 
"Includes 40 786 barrels of bunker loadings in 1979 and 8 787 287 barrels in 1980. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxite________ thousand tons 


Alumin a.. 


Unwrou ght 
Semi manufacture 


Antimony: 
Ore and concentratteeee -- 


Oxides and hydroxides 
Metal including alloys, all forms 
Arsenic: Trioxide, pentoxide, acid - 
. 
nuts n metal including alloys, all forms 
Oxides and hydroxides _______ ~~ 
Metal including alloys, all forms 


Chromium: 
Chromite. ______.-________ - 


Oxides and hydroxides . - 
Metal including alloys, all forms 


Cobalt: 
Oxides and hydroxides |... 


Metal including alloys, all forms 
Columbium and tantalum me 
including alloys, all forms: 
Columbium emen 
Tantalum `- --------------- 


Matte and sp eis 


Oxides and hydroxides |. — 
Sullité . enenu oss i 


kilograma- £: 


Germanium metal including alloys, all 
forms -------------— do 


fori. 222 hh ey 


Gold: 
Ash and waste value, thousands 


Scrap and sweepings_ _ _ _ _ _ do... 


See footnotes at end of table. 


1979* 


3,694 
458,120 

1,712 
164,415 
511,461 
264,252 


546,786 
1,407 
883 


483 


483,740 
12,249 
216 
12,477 
170,002 
62,785 


53,358 


457,426 
1,752 
209,975 


3,500 


$9,765 


1980 United 
States 

4,177 i 
440,704 4.839 
1.437 835 
174.772 35,012 
608,752 28,111 
288,045 6,011 
3,002 __ 
3,351 45 
538 = 
638 E 
1,460 712 
268 ee 
550 P 
1,198 t 
328,847 m 
969 72 
862 82 
319 2 
1,708 80 
23 21 
255 155 
537,883 5,784 
11,026 1,215 
263 ae 
10,759 M 
180,971 26.757 
51,680 - 
49,046 626 
451,682 5,218 
1,970 69 
244,465 9,717 
5,800 200 
1,800 100 
$10,566 $3,143 
$97,881 $41,452 


Sources, 1980 
Other (principal) 


Australia 1,761; Guinea 1,463; Sierra 
Leon e 534. 


Italy 139, 062; Australia 134,611; 
Suriname 130, 529. 
France 329. 


Netherlands 48,163; France 15,713; 
Australia 10,822. 

Norway 204,584; United Kingdom 
86,239; Netherlands 62,355. 

France 78,338; Netherlands 46,304; 
Belgium-Luxembourg 40,428 


Thailand 574; Bolivia 465; Republic of 
South Africa 458. 

France 1,385; Belgium-Luxembourg 
1,066; United om 447. 

Pid kingdom d 159; Spain 70; 


lgm Luxembourg 353; France 
; Sweden 61. 


NA. 
United Kingdom 132. 
Be pum shy ae 400; United 


om 96. 
Belgium-Luxembourg 374; China 160; 
etherlands 111. 


Republic of South Africa 223,968; 
rkey 29,557. 
S. R. 343; United Kingdom 157; 


e bourg 214; Japan 157 
um-Luxembou ; Japan 157; 
nited Kingdom 1 155. 


Be in prem out 


im 177; France 52; 
nited Kingdom 
Zaire 325; Japan 2575 Finland 206. 


Brazil 1. 
France 28; Belgium-Luxembourg 11. 


Papua New Guinea 200,157; Republic 
of South Africa 78, 323; Norway 


67,664. 
Australia 3, nye ien 1,842; United 
Kingdom 1 4 
6 177; Italy 36. 
France 4,253; Be ium-Luxembourg 
2,261; U.S.S.R. 834. 


United Kingdom 36, 089; France 
35,283; Netherlands 22, 442. 


Bros of South Africa re 
United Kingdom 15,177; Be 
"T go 4 ,895; Yugoslavia 
Chile 124,562; Poland 88,723; 
p aum ee 67 743. 
Be . 28; United 
"aba Bast Germa 78,127; France 
803; East Germany 19, 634; Italy 
France 1,800; Netherlands 700; 
Switzerland 700. 


Belgium-Luxembourg 900; France 


Netherlands $2,442; United Kingdom 
Switzerland $14,729; Denmark 
$13,986. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Gold —Continued 


Metal including alloys: 
nwrought 
thousand troy ounces. . 


Partly wrought |... do... 


Hafnium metal including alloys, all 
forms 2. 88 kilograms. — 
Iron and steel: 
Ore and concentrate 
thousand tons 


Pig iron including cast iron 
8 
Sponge iron, powder, shot do- 
Spiegelei sens: 
Ferroalloys: 
Ferrochrome 
thousand tons 


Ferromanganese.. do- 


Ferronickke!l!! do... 
Ferrosil icon ^ M 
Ferrosilicochrome _ do- 
Ferrosilicomanganese 
do____ 
Other 25525252 do____ 


Steel, primary forms do 


Semimanufactures: 


Universals, plates, sheets 
oco 


Hoop and strip _ _ do- 


Rails and accessories 


Tubes, pipes, fittings 
9 


Castings and forgings, rough 
02. — 
Lead: 
Ore and concentrate 


Unwrou ght 
Semimanufactures 


Lithium: 
Oxide and Eh aula FF 
Metal including alloys, all forms . _ _ 
Magnesium: 
ides, hydroxides, peroxides .. .. _ 
Metal including alloys: 
SCTBDu 6 eee e tel te 


See footnotes at end of table. 


1979" 


3,377 
68 


100 


51,703 
626 


51 


191,179 
6,746 


64,538 
129,034 
4,054 


464 
9 


1980 


4,002 
68 


300 


47,917 
561 


181,679 
7,186 


44,308 
160,650 
4,367 


United 
States 


85 


NA 


Sources, 1980 


Other (principal) 


Switzerland 1,670; Spain 396; Nether- 
lands 393 


an : 
Republic of South Africa 21; Switzer- 
land 13. 


NA. 


Brazil 13,284; Canada 7,932; Liberia 
Spain 377; Belgium-Luxembourg 138. 


Netherlands 542; Belgium- 
ae 292; United Kingdom 


Brazil 83; Canada 66. 
Venezuela 20; Sweden 17; France 16. 
NA. 


Republic of South Africa 173; 
imbabwe 51; Sweden 32. 

Norway 55; France 33; Spain 12. 

New Caledonia 34; Greece 32. 

Norway 117; France 38; Spain 25. 

pense 6; Republic of South Africa 


Norway 65; Republic of South Africa 

rates Helgi Düsenbourg à 
rance 4; Belgium-Luxembourg 3; 
United Kingdom 3. 


Netherlands 524; Belgium- 
Luxembourg 448; Austria 256. 


Belgium-Luxembourg 1,011; Italy 
731; France 630. 


J France 

737; Netherlands 228. 

Belgium- Luxembourg 280; France 
210; East Germany 60. 


Netherlands 11; Belgium- 
Luxembourg 5; Denmark 4. 
Belgium-Luxembourg 93; France 38; 
t Germany 22. 


Crane 129; Italy 129; Netherlands 


East Germany 10; France 9; Poland 7. 


Canada 36,765; Sweden 33,663; 
Morocco 20,323. 

Belgium-Luxembourg 2,080; France 
1,190; East Germany 720. 


Netherlands 11,518; Canada 8,896; 
United Kingdom 7,705. 

United Kingdom 44,752; Sweden 
19,457; Canada 17,474. 

x ium-Luxembourg 2,748; France 


U.S.S.R. 60. 
NA. 


Ireland 52; France 44; Italy 43. 

Netherlands 430; Sweden 207; 
Denmark 141. 

Norway 15,131; Italy 3,694; France 


1,784. 
Austria 168; Norway 43. 
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Table 3.— Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Manganese: 
Ore and concentrate 
thousand tons 


Oxides and hydroxides _________ 
Metal including alloys, all forms 
Mercury ________ 76-pound flasks_ _ 


Molybdenum: 
Ore and concentrate 


Metal including alloys, all forme 
Nickel: 

Ore and concentrate 

Matte, speiss, similar material. 


Oxides and hydroxides ________ _ 


Metal including alloys: 
Serap A ee A 


Unwrou ght 


Semimanufactures 
Plat inum- group metals: 
Ash and waste: Platinum 
value, thousands 


Waste and sweepings: Platinum 
9 


Metals including alloys, unwrought 
and partly wrought: 
Platinum troy ounces. _ 


Rare-earth metals: 
Oxides and other compounds 


Metals, all forme 
Silicon, elemental ______________ 


Silver: 
Ash and waste value, thousands 


Waste and sweepings __ ___ do- 


Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 


Tin: 
Ore and concentrate 
Oxides and hydroxides 
Metal including alloys: 
Serap uu lad EL a 


Unwrought ____________- 

Semimanufactures . _ 
Titanium: 

Ore and concentrate 

Oxides and hydroxides 

Metal including alloys, all forms 
ten: 

Gre and concentrate 


Oxides and hydroxides 
Metal including alloys, all forms 


See footnotes at end of table. 


19797 


717 
5,462 
5,848 
13,373 
22,065 
515 

797 


34 
15,746 
612 


6,505 
47,708 
6,325 


$2,580 


$30,034 


509,667 
382,027 
113,898 


1,196 
107 
59,236 
$20,752 
$20,602 


42,542 
d 
840 
17,098 
1,684 
574,005 
21,916 
3,836 
4,097 


294 
831 


1980 


490 
5,059 
5.731 

12,659 


18,087 
453 
1,101 
39 
14,116 
391 
7.551 


39,929 
6,723 


$2,482 


$71,058 


416,969 
367,909 
120,025 


904 
60 
55,132 


$41,125 
$78,265 


35,661 
536 
324 
18,304 
1.541 
484,902 
18,329 
4,878 


2,931 


127 
970 


United 
States 


$463 


$17,618 


94,904 
52,862 
48,548 
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Sources, 1980 


Other (principal) 


Republic of South Africa 326; 
ustralia 81. 
ium-Luxembourg 2,507; Greece 
920; Ireland 740. 
Republic of South Africa 2,651; 
etherlan 
Eric ,142; Spain 2,854; U.S.S.R. 


? 


Canada 2,340; Peru 1,428; Chile 1,331. 

Netherlands 264; Belgium- 
Luxembourg 65. 

Austria 667. 


U.S.S.R. 29. 
Avana 8,705; Cuba 2,753; Canada 
Canada 256; Netherlands 50; France 


France 1,672; a 813; 
United Kingdom 594 

Canada 6,957; ME E S.R. 6, 411; United 
Kingdom 4, 

France 3,227; United Kingdom 1,025. 


Canada $412; Switzerland $349; 
Austria $338. 


Netherlands $13,852; Belgium- 
Luxembourg $6,624; Hungary 


United Kingdom 113, “a Switzer- 
land 78,908; U.S.S.R. 51,591. 
U.S.S.R. 175, 218; United Kingdom 
58,890; Switzerland 45,446. 
Republic of South Africa 42 785; 
nited Kingdom 13, 228. 


France 274; United Kingdom 171; 
3 126. 


14,222; Fran 
2; Switzerland € 6,066. 


— $6,036; United Kingdom 


Switzerland $14,123; United King- 
dom $12,209; Hong Kong $8,113. 


N 
d 


Sweden 5,965; North Korea 2,250; 
Mexico 1,974 


United Kingdom 2,360; Bolivia 819. 
Italy 16; France 11. 


Netherlands 86; Switzerland 83; 
Yugoslavi a 32. 

1 6, 182; Thailand 5,222; 
Mala a2, 812. 

Nether ands 1 446. 


Norway 334,575; Canada 97,364; 
Australia 30, 533. 
ium-Luxembourg 9,196; France 
2,113; United Kingdom 2,354. 
Japan 2, 519; U.S.S 


ips 1,136; Canada 459; Australia 


Austria 110. 
Austria 422; United Kingdom 127. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Uranium and thorium: 


ides 
Metal including alloys, all form 
Vanadium: 
ides and hydroxides _________ 
Metal including alloys, all forms 
Zinc: 
Ore and concentrate 


Oxides and hydroxides 
Metal including alloys: 
Scrap 


Semimanufactures .. . 
Zirconium: 
and concentrate 


Metal including aloys, all forms 
Other: 


Ores and concentrates: 
Of Beh IUE, tantalum, 


Unepecified dox Dh eine HG 
Ash and residue containing 
nonferrous metals 


Oxides, hydroxides, peroxides 
Matte, speiss, similar material.. 
Metals: 


Metalloids: 
Arsenic and tellurium .... 
Selenium and phosphorus .. _ 
et alkaline-earth; rare-earth 


Pyrophoric alloy 
Radioactive ate 
e, thousands 


Metals including alloys. all forms 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 


Dust and powder of precious and 
semiprecious stones _ _ kilograms_ _ 
Grinding and polishing wheels and 


Boron materials: 
Crude natural borates 


Oxide, acid, borates, perborates 


Bromine, elemental ____________~_ 


See footnotes at end of table. 


1979* 


416 
2 


110 
42 


502,951 
4,231 
6,993 


12,609 
12,705 
156,138 
24,014 
50,185 
218 


1,458 
5,919 


410,884 


621 
40 


66,202 
40,011 
66,711 


2,205 
7,410 
386,383 
212,135 


143,862 
90,114 
3,008 
1,591 


1980 


618,984 
3,339 
7,089 


11,128 
14,475 
161,781 
25,673 
56,086 
219 


249,522 
41,497 
12,364 


397,430 

8,897 
392,978 
211,315 


124,693 
87,072 
2,982 
1,686 


United 
States 


Sources, 1980 
Other (principal) 


U. S. S. R. 87 
United Kingdom 15. 


une 425; United Kingdom 20. 


Canada 221,561; Sweden 74,652; 
Greenland 62.907. 
Netherlands 1,768; Belgium- 
Luxembou 300; Austria 258. 
France 2,906; etherlands 1,453; 
Italy 1,392. 
DENMA, d ,900; Netherlands 2,200; 
y 1,9 
Belgium-Luxembourg 11 ,069; Nether- 
HR 1,160. pid 


Belgium-Luxembourg 68,481; Nether- 
Tug 41,488; Norway 14, 175. 


Australia 29,016; Republic of South 
Africa 18, 511. 
France 124. 


Brazil 731. 
Chile 4,536; Australia 1,957. 


Canada 140,022; 90 ium- 
5 


All from East Germany. 

U. S. S. R. 14; Belgium- Luxembourg 7. 
NA. 

France 164; Canada 25. 


Austria 13. 


All from East German 
. 212; Belgium Luxembourg 


Greece 219,903; Italy 16,341. 

Netherlands 16,710; Hungary 6,473; 
Austria 6,060. 

Norway 10,344; Italy 4,688; U.S.S.R. 


Ireland 806. 


Austria 1,853; Spain 989; France 719; 
East Germany 341. 

Canada 807,756, U.S.S.R. 28,714; 
Republic of South Africa 27 801 

France 82,203; China 53,628; Spain 
31,094; East Germany 9,685. 

Turkey 33,378; Belgium-Luxembourg 

Belgium Luxembourg 86,667; France 

Israel 2,074; Netherlands 437; East 
Germany 108. 


Be lum Loxerbourg 574; France 
417; Germany 326. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Clays and clay products: 
Crude: 


Andalusite and kyanite 
Benton ite 


ein ee 


Products: 
Nonrefractory . thousand tons. — 


Refractory including nonclay 
brick do 


Cryolite and chiolite, natural 
Diamon 


Gem, worked and unworked, not set or 
strung g thousand arate E 


Diatomite and other infusorial earth .. .. _ 
Miren leucite, nepheline, nepheline 


Fertilizer materials: 
Crude: 
Nit nous so no 
Phosphatic___ thousand tons 
Potasaic J do 
Manufactured 
Nitrogenouns do— 
Phosphatic . -------- do... 
Potassic. __________ do- 
Other including mixed .. do- 
Ammonia .. SL Lll do 
Fluorpa“TTTTTT! !!!! 


Graphite, natural „ 
Gypsum and plasters ~- s 


Crude including splittings and waste 
Worked including agglomerated 
splittings 


Pigments, mineral: 
Natural, crude - 


Precious and semiprecious stones except 
ond: 
Natural ———M—— 


See footnotes at end of table. 


19797 


119,133 


65,312 
66,841 
108,865 
90,398 
6,550 
134,053 
5,282 
842,983 
163,718 


1,832 


1,038 
203 
255,868 
26,062 
595,650 
386,152 


8,631 


1980 


121,736 


101,824 
78,043 
133,903 
79,704 
158,659 
5,676 
859,571 
139,188 
1871 


266 


94 
971 


283 
219,058 
25,123 
689,483 
n 


420,054 
10,330 


102 


United 
States 


547 
23,044 
3,835 
112,742 


21,665 


46,492 


548 


Sources, 1980 
Other (principal) 


France 91,394; Belgium-Luxembourg 
14,113; East Germany 12,098. 


Republic of South Africa 49,484. 
Greece 23,106; Belgium-Luxembourg 


3, 
France 60,435; Netherlands 28,245; 
East Germany 14,923. 
Czechoslovakia 33,998; France 31,406. 
Belgium-Luxembourg 
France 52,520; Czechoslovakia 43,250; 
Republic of South Africa 16, 888. 
pan : etherlands 549. 
nited Kingdom 465,574; 
Czechoslovakia 128, 136; France 
57,292; East Germany 56, 709. 
Czechoslovakia 55,112; N etherlands 
26,699; France 23, 817. 


murs is Netherlands 608; France 


Austria 49; France 30; United 
Kingdom 23. 
Green and. 2,043. 


Belgium-Luxembourg 259; Israel 119. 
Republic of South Africa 399; 
55 363; Ireland 


UE 21,819; France 6,913. 
ibn 19498; Italy 15,934; Finland 
10,568. 


Chile 3,000. 
U.S.S.R. 357; Morocco 339. 
All from East Germany. 


Belgium-Luxembou 12 Nether- 
Belgium Luxembourg 804; France 93; 
-Luxem care rance 
Bat e Germany 30 
France 87; East Germany 2. 
Austria 221; France 147; N etherlands 


108. 
France 112; Netherlands 53; East 


China 51,579; Re n of South 
Africa 43, 122: 24. 
N 9255 A 4 656; Norway 


France 411 794: Austria 200,440; East 
Germany 31 424. 

Japan 655, Chile 438. 

France 116 ,162; East Germany 
37,212; Belgium-Luxembourg 


16, 
Greece 118,791; China 43,822; Austria 
42,871. 


India 5 Brazil 2,312; Argentina 

France 283; Belgium-Luxembourg 
224; Spain 85. 

Austria 1,932. 


Netherlands 2,375; France A AW; 
um-Luxembourg 914 


Brazil 906. 
Switzerland 11,385; Japan 3,680. 
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Table 3.— Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Pyrites, gross weight. |... — 
Salt and brin e 


Sodium and potassium compounds, n. e. s.: 
Caustic potash including sodic and 
potassic peroxides 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Calcareouun- 


Dolomite, chiefly refractory- grade 


Gravel and crushed rock 
thousand tons 


Limestone excluding dimension 
9 -` - 


Quartz and quartzite. __________ 


Sand excluding metal-bearing 
thousand tons. _ 


Sulfur: 
Elemental: 


Other than colloidal ... .... 
Colloidal -~ ------------- 


Talc, steatite, soapstone, pyrophyllite _ _ 
Other: 
rude: 
Pottery, broken 
Vermiculite, perlite, chlorite _ .. — 
Unspecified ____________ _ 
Slag, dross, similar waste, not metal- 
aring: 


From iron and steel manufacture 
thousand tons 


Unspecified ________ do_ _ __ 
Oxides and hydroxides of barium and 
strontium ______________ __ 


Pullen materials of asphalt, asbestos 
eT comen, unfi ired non- 


MINI E FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 


See footnotes at end of table. 


1979" 


98,943 
937,522 


3,537 
168,556 
220,273 


124,036 
33,756 
441,289 


17,779 
212,321 
540,343 
680,951 


12,605 


1,501 
121,860 


6,393 


385,973 


95,168 
136,938 
802,263 


1,943 
429 


791 


165,746 


21,170 
58,321 


1980 


132,716 
628,219 


4,100 
120,434 
215,886 


151,073 
40,249 
424,702 


24,576 
274,007 
534,035 
112,456 


12,968 


1,272 
110,934 


6,223 


360,317 
661 


5,731 
33,774 


130,765 


104,720 
140,811 
990,953 


1,662 
362 


655 


176,282 


18,185 
55,718 


United 
States 


3,201 
13,471 


Sources, 1980 
Other (principal) 


U.S.S.R. 100,011; Norway 13,732; 


Yugoslavia 13, 178. 
N pci 453, 286; France 87,492; 


taly 56,054 


Belgium-Luxembourg 1,932; East 
rmany 289; Spain 286. 
Belgium-Luxembourg 25,571; Switz- 
erland 9,342; Netherlands 8, 740. 
Poland 49, 530; 'France 30,080; Nether- 
lands 29,504; East Germany 25,194. 


rri 80,452; Italy 30,021; Portugal 


France 21,184; United | Kingdom 
8,216; Portugal 4,97 

Denmark 83,292; Scie 54,477; 
Italy 50,514. 


Spain 16,785; Italy 1,586; France 
1,302 


Portugal 134,393; Italy 63,856; 
Romania 17, 

Italy 436,583; East 5 26,523; 
Switzerland 13,112 
Be ium-Luxembou z 652, 777, 

nited Kingdom 36, 


France 7,715; Denmark 1,939; 
Norway 885. 


Austria 691; E 
260; France 14 
6 52,591; Nether- 
lands 25,382; Yugoslavia 1i ,951. 


France 2,561; East Germany 2,283; 
Netherlands 935. 


Poland 168,080; Canada 91,324. 

France 636. 

Sweden 3,136; Switzerland 2,290. 

Switzerland 15, 796; France 9, 704; 
East German 3 024. 

serie S 865: France 27,460; Italy 


France 33,548; Netherlands 18,366; 


Republic of South rica 16, 435. 
Norway 358,167; United Kingdom 
173,941; Austria 164,567. 


cana 861; Belgium-Luxembourg 


France 154; Be 
N etherlands 


France 317; Netherlands 280. 


aac 93; 


East Germany 10,319. 


Trinidad and To VAS o 9,363. 
France 19,911; Net erlands 16,685. 
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Table 3.—Federal Republic of Germany: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 9" 1980 : 
id m garean Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tona. . 7,713 9,123 1,751 Poland 1,918; Republic of South Afri- 
cal A92; United Kingdom 1,402. 
Briquets of anthracite and bituminous 
FFC e ecd 
inc 
thousand tons 2,881 3,223 — ri rmn 2,113; East Germany 
Cokeandsemicoke.. do- 1,201 1,225 239 France 234; Netherlands 170; East 
Germany 1 150. 
natural million cubic feet 1,645,762 1,765,080 NA NA. 
H „helium, rare gases 21,013 008 2,571 Netherlands 15,694; Belgium- 
Luxembou 13, 685. 
Peat including bri and litter 70.297 83,069 -. USS.R.71, Poland 6,673. 
Petroleum an ery products: 
Crude and partly 
thousand 42-gallon barrela - 710,942 697,460 Zu Saudi Arabia 180,361; 64888. 114,094; 
United Kingdom 104 
Refinery products: 
Aviation do— - 270 289 cs N ane 127; United Kingdom 
Motor do- __ 24,821 29,442 5 Netherlands 14,508; Belgium- 
Luxembourg 4, 191; France 2,648. 
Kerosne do- 983 859 18 Belgium-Luxembourg 150; Nether- 
Jet fuel! do... 14,528 14,414 -— Netherlands 9, rt poem 
Luxembou 
Distillate fuel olli do 189,905 117,544 Au Netherlands d) 262; 1 2; Belgium: 
Luxembou Germany 
11,552; U.S. K 10,942. 
Residual fuel oll do... 84,524 41,679 1 Netherlands 12,986; Belgium- 
Luxembourg 4.847) 847, . Germany 
Lubricantszs do- 1.222 1664 102 United Ki Kingdom 556 ranas 523; 
y 226 
Liquefied petroleum gas 
do... 5,037 7,219 — Netherlands 1,645; Republic of South 
Africa 943; Czechoslovakia 744. 
Mineral jelly and wax 
do... - 1,477 1,497 10 Netherlands 184; France 121; United 
Kingdom 59. 
Nonlubricating oils 
do... 42,566 36,949 147 . 13,292; U. S. S. R. 6,458; 
Petroleum coke ... do 8,274 6,2213 5, 461 United K Kingdom 287; Netherlands 
Bitumen and other reaidues 
do- 2.077 2,515 -- Netherlands 915; France 749; East 
Germany 553. 
Bituminous mixtures 
do- 144 130 4 Netherlands 85. 
Unspecified do... 19,919 10,355 177 U. 1 15 E 9,030; Libya 2,578; Remania 
Mineral tar and ether coal-, petroleum-, 
and gas-derived crude chemicals 
thousand tons_ 2,134 2,130 78 Netherlands 1,032; France 231; 
Belgium-Luxmebourg 96; East 
Germany 72. 
TRevised. NA Not available. 
1The revised for 1979 reflect the inclusion in this table of the Federal Republic of Germany’s receipts of the 
reported ities from the German Democratic Republic. These data had not included in previous editions of 
the Minerals Yearbook. 
WLess than 1/2 unit. 
COMMODITY REVIEW 
METALS by the end of 1981. This followed the shut- 
UE down of 10,000 tons of capacity early in the 


Werke AG was to cut aluminum capacity at 
its Lippe plant near Lünen, in the Ruhr 
area, by 5,000 tons to 33,000 tons per year 


In 1981, it was reported that the alumina 
segment of the Giulini Chemie GmbH pro- 
duction plant in Ludwigshafen on the Rhine 
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was to be sold to the Aluminum Co. of 
America. Involved were an alumina plant 
and an aluminum chemicals plant. 

In 1981, the FRG's aluminum production 
declined slightly for the second straight 
year. Six companies in the FRG operated 10 
aluminum plants with a total primary ca- 
pacity of about 729,000 tons. 

Iron and Steel.—Peine Salzitter was to 
close its Haverlahwiese iron ore mine in 
Lower Saxony in 1982, causing a drop of 
almost 0.5 million tons in the FRG's iron 
ore output. However, another FRG steel- 
maker, Klóckner-Werke AG's Maxhütte 
subeidiary, is to expand production from its 
Leonie iron ore mine near Auerbach in 
Bavaria to 850,000 tons per year, supplying 
the company's blast furnaces at Sulzbach 
Rosenberg. 

Metallhüttenwerke Lübeck GmbH, a pig 
iron producer, filed bankruptcy suits. 
Causes of the collapse were high fuel costs 
and loss of the company's Polish business, 
which had provided the majority of the 
company's orders. The Government of 
Schleswig-Holstein was planning efforts in 
cooperation with Lübeck city authorities to 
save the 1,000 jobs affected. The company 
had a capacity of 500,000 tons per year of 
pig iron and 500,000 tons per year of coke. 

Norddeutsche Ferrowerke AG (Nordfer- 
ro) of Emden, a Midrex-reduced iron pro- 
ducer, was struggling to survive in face of 
high gas costs and inadequate prices for 
direct-reduced iron ore. Nordferro was own- 
ed by AS Sydvaranger (74.990) and Korf 
Stahl AG (25.1%). Sydvaranger was making 
efforts, together with the Government of 
Lower Saxony, to interest Thyssen AG or 
Peine Salzgitter AG in the plant in ex- 
change for supplying Thyssen with an order 
for six Norwegian submarines. 

Krupp Stahl AG and Hoesch-Estel re- 
viewed the approval of their supervisory 
boards for the formation of a new company, 
Ruhrstahl AG, to include their steelmaking, 
coating, and surface finishing activities. 
The announcement, predicting organization 
of the new company during 1982, ended 2 
years of negotiations. As a result of the 
merger, cost reductions were to be sought 
by better utilization of raw steel capacity 
and by elimination of product line overlap 
and the duplication of investments. It seem- 
ed possible that Government-owned Peine 
Salzgitter AG (P&S) is to join in on the 
merger. The steel giant formed thus would 
have a capacity of about 15 million tons of 
crude steel, larger than steel industry lead- 
er Thyssen AG (12 million tons). In 1980, 
Krupp and Hoesch had a capacity of little 


more than 5 million tons each, while P&S 
produced about 4.5 million tons. Krupp was 
the FRG's biggest high-grade steel produc- 
er, Hoesch was the leader in surface refined 
sheet metal, and P&S was the only ferro- 
manganese producer in the FRG. Of about 
65,000 jobs of the three companies, only 
about 45,000 would have remained in 1985. 
While the merging companies sought to 
receive $2 to $3 billion in help, the Govern- 
ment planned to keep the amount as low as 
possible. 

The FRG has been for a long time the 
strongest opponent of state aid for the steel 
industry. In 1980, the European Economic 
Community agreed to phase out by 1985 all 
subsidies to the steel industries of its mem- 
ber states. By 1981, it became clear, how- 
ever, that not all FRG steel concerns could 
survive without state funds to pull them 
through. Maxhütte, a subsidiary of Klóck- 
ner Werke, was the first company to obtain 
a restructuring grant by 1980, in this in- 
stance, from Bavaria's regional Govern- 
ment. Steel industries in the Saar were the 
next to obtain joint subsidies, in that they 
contributed to complete rationalization of 
production involving substantial cutbacks 
funded partly by the parent company. The 
next to seek help from Bonn was to be the 
Ruhr Industries. 

In 1981, the FRG's raw steel and pig iron 
production declined further for the third 
consecutive year, although it remained still 
the largest among West European coun- 
tries. Top crude steel producers in 1981 and 
approximate crude steel capacities in mil- 
lion tons, remained virtually unchanged as 
follows: Thyssen Group (12.2), Hoesch-Estel 
Group (11.5, Krupp Group (5.1), Peine- 
Salzgitter Group (4.4, and Mannesmann 
Group (4.3). 

About 48 companies continued to produce 
Stainless and alloy steels in 1981. The most 
important producers, with about 60% of 
total production, in order of decreasing 
output, were the Edelstahlwerke Buderus 
AG at Wetzlar; Klockner Werke AG in 
Osnabrück; Friedrich Krupp Hüttenwerke 
AG in Bochum; Stahlwerke Röchling- 
Burbach GmbH of Vólklingen in the Saar; 
Stahlwerke Südwestfalen AG in Siegen; and 
Thyssen Edelstahlwerke in Krefeld. 

Lead, Zinc, and Copper.—Preussag AG 
decided to cut production of its Harlinge- 
rode vertical retort zinc smelter near Goslar 
in the Harz Mountains from 70,000 to 50,000 
tons for 1982 by shutting down a roasting 
furnace and a sulfuric acid plant. 

The nonferrous metal mine in Meggen, 
the barite mine in Dreislar, and the barite- 
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fluorite mine in Wolfach were described in 
the technical literature. 

Nonferrous metal mining in the FRG 
continued at Preussag AG's Rammelsberg 
(Goslar) and Bad Grund, and Metallge- 
.sellschaft AG's subsidiary Sachtleben AG in 
Meggen. 

Mercury.—By yearend, Preussag AG 
closed its mercury refining operation at 
Harlingerode, near Goslar in the Harz 
Mountains. The plant had a capacity of 
about 200 tons per year of mercury. About 
50% of the supply of the plant was from 
local zinc ores, 45% from contracts with 


other companies, and about 5% of the feed | 


came from Scandinavia. 

Tin.—Exploratory drilling for lead-tin 
ores in the Sauerland region of North Rhine 
Westfalia produced promising indications of 
Mississippi Valley type mineralization. 
Lead-tin bearing limestone was found in 
several places at depths from 100 to 500 
meters. The German subsidiary of Rio Tinto 
Zinc worked out an investigation program 
for the ores. 

In 1981, Metallgesellschaft AG of Frank- 
fort operated a tin smelter in Duisburg, 
based on imported concentrates, with a 
capacity of 5,000 tons per year of tin and 
8,000 tons per year of soft solders (secondary 
metal. Three brands were marketed, all 
registered on the London Metal Exchange: 
M Standard (99.75% Sn), M Special (99.85% 
Sn), and Rose (99.90% Sn). 

Titanium.—In 1981, four companies in 
the FRG produced pure titanium ingots: 
Boschgotthardshütte O. Breyer GmbH at 
Siegen, Contimet-Thyssen Edelstahlwerke 
AG in Krefeld, WC Heraeus GmbH in 
Hanau, and Krupp Stahl AG in Essen. 
These companies produced some or all of 
the following: Forgings, alloy sheets, plates, 
bars, rods, wire, disks, and other semimanu- 
factured products in various shapes. Anoth- 
er three companies also produced various 
commercial shapes: Otto Fuchs Metall- 
werke in Meinerzhagen, E&S Lohaus KG in 
Mayen, and Vereinigte Deutsche Me- 
tallwerke AG in Duisburg. Finally one 
company, the Gesellschaft für Elektro- 
metallurgie mbH produced 40% ferrotita- 
nium. | 

Vanadium.—Several FRG companies pro- 
cessed imported vanadium raw material 
into ferrovanadium and/or vanadium pen- 
toxide. The Gesellschaft für Electrometal- 
lurgie mbH of Düsseldorf produced 3,000 
tons per year of vanadium pentoxide from 
vanadium slag, which was converted 
to vanadium metal and ferrovanadium. 
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Hermann C. Starck of Berlin produced va- 
nadium metal and ferrovanadium at Lau- 
fenburg on the Swiss border and vanadium 
metal at Goslar in the Harz. Metallhiitte 
Mark KG of Hamburg, a subsidiary of 
Klöckner & Co. of Duisburg, produced 200 
tons per year of ferrovanadium. The compa- 
ny concluded a contract with Agnew Glough 
Ltd.’s Wundowie Mine in Western Aus- 
tralia to buy a total of 16,000 tons of fused 
flake vanadium pentoxide during the next 7 
years. The Otavi Minen und Eisenbahn 
Gesellschaft of Frankfort also produced 
some ferrovanadium. 


NONMETALS 


Cement.—Cement production declined 
slightly in 1981. At yearend, 70 cement 
plants were operated in the FRG by 41 
individual companies. Total cement capaci- 
ty (including clinker) of the plants was 35 
million tons per year. 

Potash and Salt.—In 1981, Kali and Salz 
AG (K&S) became the FRG'S only potash 
producer when it took over the mine at 
Friedrichshall, previously owned by Kali 
Chemie AG. K&S was not going to operate 
the Friedrichshall Mine separately, but 
would mine its reserves from the nearby 
Bergmanssegen-Hugo Mine in 1982. Fried- 
richshall has been in continuous operation 
since 1930. K&S, with eight active potash 
mines and seven salt mines in operation, 
exploited some areas of the potash reserves 
in the Zechstein Basin, which stretches 
from Poland to the northeast of England. 

Weak demand in world markets resulted 
in sales reduced to 2.34 million tons of K. O 
in 1981; some shutdowns were therefore 
necessary towards the end of the year. Only 
salt and some magnesium compound sales 
increased. Employment in 1981 increased to 
8,899. K&S invested about $130 million in 
the 1970-80 period on expanding and mod- 
ernizing its industry. 

Sulfur.—Sulfur production in 1981 was 
substantially unchanged and exports 
declined about 7%. The bulk of the FRG'S 
sulfur production was recovered by four 
sour gas processing complexes located at 
Rütenbrock, Déótlingen near Grossenkne- 
ten, Barnstadt near Düste, and Neag near 
Sulingen, all in Lower Saxony. Output from 
these sources was 834,000 tons, while pro- 
duction from coking plants and power sta- 
tions accounted for an additional 30,000 
tons, In 1981, supplies of sulfur from oil 
refining activities fell 10% to 191,000 tons, 
reflecting a fall in consumption of oil prod- 
ucts in the FRG. 
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Exports by rail to the FRG's major mar- 
kets such as the Netherlands, Denmark, 
Belgium, and Switzerland were supple- 
mented by exports of solid slated sulfur by 
way of the new terminal of Brake, on the 
Weser south of Bremerhaven, with ship- 
ments to the United Kingdom and Senegal. 
Despite the opening of this new facility, the 
FRG is unlikely to become a significant 


Oil 


i 
Natural gas 
Nuclear power |... 
Hydroelectric power 
Other o oo cua ems 


exporter on the global scale, as production 
in the Grossenkneten Gasfield is to decline 
somewhat in the near future. 


MINERAL FUELS 
Energy consumption in 1981 was almost 
5% below 1980 levels as shown in the 
following tabulation, in million tons of stan- 
dard coal equivalent: 


Per- Per- 
1980 cent 1981 cent 
1857 47.6 1650 44.5 
77.1 198 78.5 212 
39.2 10.0 400 15.9 
63.6 163 590 108 
14.3 3.7 17.2 4.6 
7.6 1.9 8.4 2.2 
2.7 7 2.9 8 
390.2 100.0 371.0 100.0 


Source: Arbeitsgemeinschaft Energie-Bilanzen. Ameri- 
can Embassy, Bonn, State Department Telegram No. 3501, 


Jan. 5, 1982. 


Prime reasons for the decline in the 
energy consumption shown above between 
1980 and 1981 were unfavorable economic 
conditions and a more rational use of ener- 
gy. Coal and nuclear power expanded their 


positions, while petroleum and natural gas 
suffered additional losses. The FRG’s ener- 
gy balance in 1979 and 1980 is shown in 
table 4. 


Table 4.—Federal Republic of Germany: Energy balance in 1979 and 1980 
(Million tons of standard coal equivalent)! 


Bitumi Natu Nu- Fuel- 
nous Lignite pcs ral Hy sida clear wood, Other? Total 

gas po power? peat 

1979: 

Production’ __________ 87,528 37,197 6,943 23,492 5,572 Lt 412 1,456 162,600 
mportsss _ 9,625 1,439 219,672 44,032 5,130 18,892 en — 293,790 
Exports 27,190 570 13,656 415 4,924 na 89 _. 46,844 
Consumption 75,840 38,076 206,842 66, 008 5,778 13,892 323 1,456 408, 215 
Production! __________ 88,235 37,862 6,735 20, 943 5,686 CMS 636 1,988 161,485 
Imports 10,732 1. 199,584 46, 662 6,301 14, 338 are — 279,520 
ports 20, 845 614 14, 498 „863 4,413 25 101 _. 48,334 
Consumption 77,081 39,182 185,705 64, 282 7,578 14, 338 535 1,888 390, 084 


Includes only primary energy. 
Produced domestically from imported fuel. 


Includes solid wastes, refuse, waste heat, and waste steam. 


Source: Statistik der Kohlen wirtschaft E. V.: Zahlen zur Kohlenwirtschaft, No. 121. Essen and Köln, January 1982. 


Coal, Coke, and Lignite.— In 1981, the 
FRG's bituminous coal production increas- 
ed slightly for the third consecutive year, 
exceeding 88 million tons. FRG's stocks of 
coal and coke at yearend remained con- 
Stant, representing a supply of approxi- 
mately 4 months. 

The FRG's lignite production in 1981 was 
almost unchanged at over 130 million tons, 
but production of briquets made from lig- 


nite decreased again and overburden moved 
was about 450 million cubic meters, or 3.46 
cubic meters per ton of lignite produced. 
Ruhrkohle AG opened the FRG's first 
new bituminous coal mine in 17 years at 
Bergkamen near Dortmund in the Ruhr 
region. The $300 million facility supplied a 
mine-mouth powerplant, Verbundkraft- 
werk Bergkamen, at a design rate of 3.2 
million tons per year and employed 3,000 
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people. The Vereinigte Elektrizitätswerke 
AG (VEW) and Steag AG decided to build a 
second '/50-megawatt, coal-fired unit at 
Bergkamen. Construction was to start in 
1982, and commissioning of the new unit 
was to take place in 1987. The plant was to 
use a total of 3 million tons of bituminous 
coal per year. 

The Neckarwerke Elektrizitäts Versor- 
gungs AG obtained Government approval 
for the construction of a fifth coal-fired unit 
of 420 megawatts in Altbach, near Stutt- 
gart. 

The Federal Ministry of the Economy 
lowered the coal price subsidies, paid both 
by the country's coal producers and con- 
sumers, from a country wide average of 
4.5% to 4.296, the latter being sufficient to 
accumulate about $1 billion in the coal price 
equalization fund in 1982. Regional contri- 
butions to the fund were to vary from state 
to state between 3.2% in Berlin and 4.8% in 
North Rhine-Westphalia. Besides these con- 
tributions, the Federal Government and 
North Rhine-Westphalia also contributed 
substantial amounts to the subsidy. 

Ruhrkohle AG and Veba AG put on- 
Stream in the Ruhr city of Bottrop, Europe's 
biggest coal liquefication plant. The $200 
million plant was designed to convert about 
15,000 tons of bituminous coal per year into 
automotive and chemical gasoline, diesel 
fuel, heating oil, and gas. A crew of 220 was 
needed to operate the plant. 

A  55,000-ton-per-day prototype coal 
gasification plant was tested in the Ruhr 
region at Oberhausen by Ruhr-Chemie AG 
and Ruhrkohle AG. Coal used was from 
Moundsville, W. Va., United States. The 
Rheinische Braunkohlenwerke AG started 
construction of a 1.8-million-ton-per-year 
lignite gasification plant at the site of the 
Ville-Berrenrath briquet plant, near Hürth. 
The plant was to be built in two stages at a 
total cost of $300 million, and is to generate 
by 1988 up to 0.9 billion cubic meters of 
lignite gas per year. No Government subsi- 
dy was to be involved for the construction of 
the plant. 

In 1981, the FRG had 38 coal and 20 
lignite mines, 18 coking plants, 5 briquet 
plants, and 20 mine-mouth powerplants. 
The bituminous coal industry was con- 
trolled mainly by seven companies: Three in 
the Ruhr area, two in the Aachen area, and 
one each in the Saar and Lower Saxony. 
The largest industrial group was the 
Ruhrkohle AG, controlling almost three- 
quarters of the country's bituminous coal 
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output. Total employment in the bitumi- 
nous coal industry was 184,000. 

The FRG lignite industry was dominat- 
ed by the Rheinische Braunkohlenwerke 
AG, which accounted for nine-tenths of 
total output; remaining production came 
from three medium-size companies in Ba- 
varia, Helmstedt, and Hesse, and three 
smaller companies. The lignite industry 
employed 22,000. The FRG's bituminous 
coal reserves were estimated at 24 billion 
tons and lignite reserves were estimated at 
85 billion tons. Resources were 230 billion 
tons of bituminous coal and 55 billion tons 
of lignite. 

Nuclear Power.—For the first time in 
more than 4 years the construction of new 
nuclear powerplants was authorized by the 
Federal Government. The plants to be built 
were those in Oho, Bavaria; Biblis, Hesse, 
and Lingen, Lower Saxony. 

Construction work on the Gorleben Nu- 
clear Waste Disposal Facility, the first per- 
manent facility to be built in the FRG, was 
to continue according to a ruling by the 
Lüneburg (Lower Saxony) Court; work had 
been halted previously by a lower court in 
Stade. The FRG's atomic wastes are to be 
buried underground in salt mines there. 
Plans for an adjacent fuel reprocessing 
plant remained blocked by the courts. 

A permit was issued for the construction 
of the first phase of a uranium enrichment 
plant at Gronau by the Government of 
North Rhine Westphalia. The plant was to 
be built by the Uranit-Uran-Isotoptren- 
nungs Gesellschaft mbH and funded by the 
Federal Ministry for Research and Technol- 
ogy, together with the United Kingdom and 
the Netherlands. The plant's first stage is to 
have a capacity of 1,000 tons of separative 
work units. 

In 1981, the FRG had 15 nuclear power- 
plants in operation with a total nominal 
gross capacity of 10,358 megawatts (electri- 
cal. Another 10 nuclear powerplants were 
under construction, with a total nominal 
gross capacity of 11,329 megawatts (electri- 
cal), and another 10 nuclear powerplants 
were in various planning stages with a total 
nominal gross capacity of 13,898 megawatts 
(electrical). In 1981, the plants in operation 
generated 53.4 billion kilowatt-hours, about 
21.7% more than in 1980. Nuclear power 
contributed 17.4% to the generation of the 
public electricity supply system, which it- 
self supplied 83% of the total electricity 
supply in the FRG. 

Petroleum and Natural Gas.—Production 
trends continued, with a decrease of crude 
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oil and an increase of natural gas produc- 
tion in 1981. Drilling activity increased 11% 
above that of the previous year. Of 89 
development holes, 60 resulted in oil or gas 
finds. Of 27 exploration holes, 7 struck oil or 
gas. The planned oil drilling by the German 
North Sea Group (10 companies) in the 
German sector of the North Sea did not 
start as planned owing to a delay in the 
completion of the chartered drilling plat- 
form "Dyvi." 

In 1981, Saudi Arabia was the country's 
leading supplier of crude oil, followed by 
North Sea oil, (Norway, United Kingdom, 
and Denmark), and in third place, Libya. 

Starting with January 18, 1982, royalty 
rates for oil and gas production were to be 
raised in the FRG from 22% to 32% in most 
of the German Lander, notably in Lower 
Saxony, where 9096 of the oil production 
occurs. 

In 1981, the FRG had 25 companies oper- 
ating 37 oil refineries with a total capacity 
of 141 million tons per year (throughput). 
Six of the refineries were being rebuilt or 
expanded during 1981. In 1981, the FRG’s 
refinery capacity utilization was 57.1%. 
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Crude oil reserves at the beginning of the 
year were estimated at 47 million tons. 
Total resources were estimated at 70 mil- 
lion tons. 

A group of gas companies led by Ruhrgas 
AG signed a preliminary agreement to im- 
port 10.5 billion cubic meters of natural gas 
per year from the Soviet Union starting 
with 1984. Previously, contracts had been 
signed for supplying the pipe and compres- 
sor stations for the $15 billion, 5,000- 
kilometer Yamal pipeline. 

Important natural gas deposits were 
found near Sohlingen, south of Hamburg, 
by the Brigitta & Elverath Management 
Co., owned by a consortium consisting of the 
Mobil Oil Co., Texaco, and Wintershall AG. 
Reserves were estimated at 40 to 60 billion 
cubic meters out of total FRG reserves 
estimated at 289 billion cubic meters; total 
resources were 316 billion cubic meters. 


1Physical scientist, Division of Foreign Data. 

Where necessary, values have been converted to U.S. 
dollars yis Deutsche marks (DM) at the rate of 
DM2.2392 = US$1.00 for 1981. 

Bergbau. October 1981, pp. 649-658. 
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The Mineral Industry of 
Ghana 


By Ben A. Kornhauser! 


The mineral industry of Ghana in 1981 
deteriorated even more than in previous 
years, owing to the growing unmanage- 
ability of the general economy. Ghana was 
faced with many interlocking, synergistical- 
ly debilitating problems. These problems 
included a low rate of capital formation; 
triple-digit inflation; increasing budget ex- 
penditures and deficits; an overvalued cur- 
rency; shortages of commodities, industrial 
raw materials, and spare parts; declining 
export earnings from cocoa and diamonds; a 
shortage of foreign exchange; and rising oil 
import costs. 

In 1981, the estimated gross domestic 
product (GDP) was $21,255 million,? a 55% 
increase over the GDP in 1980.* However, if 
the GDP was considered in constant 1975 
dollars, the estimated GDP in 1981 was 
$1,862 million, and there was no increase in 
GDP over that of 1980. The value of the 
minerals produced was reported at $517 
million, of which gold and diamonds con- 
tributed about $158 million of the mineral 
wealth produced. Cocoa sales, although 
decreasing, still were the backbone of the 
economy, accounting for about 10% of GDP 
and 60% of export earnings. 

For the 1981 fiscal year ending June 30, 
1981, Government expenditures reached 
$3.3 billion compared with revenues of $1.6 
billion. Prime contributors to this large 
deficit were a 300% increase in the mini- 
mum daily wage in the fall of 1980 and a 
shortfall in cocoa export earnings of about 
$400 million.* The increase in the fiscal year 
1981 wages from $1.44 to $4.32 for about 
300,000 civil servants represented about 
40% of total Government expenditures. 
Ghana's inflation kept soaring. Its 1980 
average consumer price index (CPI) was 
about 50% higher than that of 1979. In 


1981, the CPI was 116% higher than that of 
1980. 

Except for the continued petroleum oper- 
ation of the Agri-Petco Co., very little U.S. 
or other foreign investments were made in 
recent years. The new 1981 Investment 
Code, Act 437, was approved by Parliament 
in July 1981 to attract greater private 
foreign investment into priority investment 
areas, which included mining and oil 
and/or gas exploration. The emphasis of the 
code was on developing Ghana's production 
sectors, using its existing raw materials and 
enterprises, strengthening its balance of 
payments, increasing employment, locating 
enterprises in rural areas, and providing 
new technology and skills to its work force. 
Main incentives for new investment were 
exemption from company tax until the ini- 
tial risk capital was recovered, exemption 
from import duties on machine and spare 
parts for the first 5 years, and guarantees of 
management control However, at 1981 
official exchange rates, high cedi costs 
influenced decisions to invest in projects. 

Ghana's relatively good transport system 
of the 1950's and 1960's deteriorated owing 
to years of neglect and insufficient funding 
for maintenance and equipment. The high- 
way System consisted of approximately 
7,700 miles of trunk roads, 8,500 miles of 
feeder roads, and 450 miles of village roads, 
each under a separate authority. The 
worsening condition of the roads, coupled 
with a lack of adequate vehicles and spare 
parts, seriously affected the transport of 
agricultural and mineral products, and con- 
tributed to the increasing inflation of food 
and material prices. 

The Ghana Railway Corp. underwent a 
major reorganization. In July 1981, the 
World Bank signed a $29 million Interna- 
tional Development Agency loan to rehabil- 
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itate and to provide technical assistance in 
improving its management. The African 
Development Bank supplied an additional 
$13 million, but the project is under Canadi- 
an and Indian technical supervision. A new 
rail line from Tema to the Akosombo dam 
port on the Volta Lake was under consider- 
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ation to increase lake transport. 

The condition of Ghana's two seaports, 
Tema and Takordi, also declined in recent 
years owing to old, inefficient cargo han- 
dling techniques that delay offloading and 
onloading. 


PRODUCTION AND TRADE 


Although the GDP in 1981 was an esti- 
mated $21,255 million, it was stagnant. The 
overall value of the reported mineral pro- 
duction in 1981 was essentially the same as 
that in 1980. The decline in the values of 
diamond and gold of about 50% and 30%, 
respectively, were compensated by the in- 
creased values of aluminum and cement of 
approximately 20% and 55%, respectively. 
In 1981, export earnings were about $766 
million or 3496 lower than that of 1980. The 
lower export value was a major factor in the 
continued deterioration of Ghana's balance 
of payments and caused a negative balance 
of trade of about $100 million. The lack of 
foreign exchange compounded the problems 
of industrial and mining companies by dras- 
tically reducing their imports of commodi- 
ties, parts, equipment, and services neces- 
sary for the operation of their plants and 
mills. 

The black market exchange rate of the 
Ghanaian new cedi (Nc), Nc40=US$1.00, 
was about 15 times the official rate. This 
unrealistic exchange rate, among other fac- 
tors, distorted the trade balance and the 
economy by reducing profit margins on 
some products and by causing the price of 
some goods to exceed world prices. Net 
uncommitted foreign reserves thus practi- 
cally disappeared, reducing Ghana's ability 
to pay its short-term external trade and 
service bills, blocked remittances, and equi- 
ty payments. Strict controls in import li- 
censes were imposed to improve the situa- 
tion.* 

At the end of 1981, Ghana's external debt 
reached $1.6 billion, of which $485 million 
were short-term external arrears consisting 
of trade and service bills, overdue remit- 
tance, and unpaid equity purchases. These 
short-term arrears could exceed $600 mil- 


lion by mid-1982. 

Ghana's oil imports still consumed from 
30% to 40% of its external earnings. Ration- 
ing of domestic refinery products plus ille- 
gal activities in the distribution of these 
products created shortages in various sec- 
tions of the country. 

Ghana's largest trading partner was the 
United States. United States-Ghana trade 
in 1981 reached almost $400 million, about 
20% higher than in 1980. U.S. exports to 
Ghana in 1981 amounted to $153 million or 
$26 million more than in 1980. About 6096 
of Ghana's exports to the United States in 
1981 consisted of aluminum from the Volta 
Aluminum Co. (VALCO), the U.S.-owned 
aluminum smelter that was the largest U.S. 
investment in Ghana. Other countries with 
which Ghana traded included the Federal 
Republic of Germany, the German Demo- 
cratic Republic, Japan, Nigeria, Norway, 
Romania, and the United Kingdom. 

Ghana's critical foreign exchange situa- 
tion affected the payment of overdue loans 
to aid donors. In many cases, the amount of 
foreign assistance declined or stopped be- 
cause the conditions under which the aid 
was granted were not being met. Other 
countries, such as China, Libya, and Cuba, 
provided or intended to provide assistance 
also. Western countries, particularly the 
United States, the Federal Republic of Ger- 
many, Canada, and the European Commun- 
ities, focused their financial assistance on 
agriculture, which still was the most impor- 
tant sector of the Ghanaian economy. 

The Kuwait Fund for Arab Economic 
Development loaned $14.5 million to Ghana 
to build an electrical powerplant. The loan, 
which was Kuwait's second to Ghana, was 
repayable over 15 years at 4% interest.* 
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Table 1.—Ghana: Production of mineral commodities! 


Commodity? 1977 1978 1979 1980P 1981° 
Aluminum: 
Bauxite, gross weight ___ _ _ _ _ metric tons T279.200 "327,900 "235,300 225,100 181,257 
Metal, smelter, primary --------- do- 153,468 111,364 168,727 187,667 190,496 
Cement, hydraulic. . thousand metric tons 565 489 248 294 401 
Diamond 
Gem ________ oe thousand carats_ _ 230 *142 *125 *126 NA 
IndustriaWllklk.k do- 1.717 1.281 71,101 1,023 NA 
CC do... 1,947 1,423 11 1226 1,149 836 
| Te R DIES thousand troy ounces. - 481 402 857 353 341 
Iron and steel: Crude steel metric tons 15,000 10,000 5,000 *5,000 NA 
Manganese ore and concentrate, gross weight 
024.2 1292, 400 1316, 700 258,800 249,900 283,146 
Petroleum: 
Crude thousand 42-gallon barrels. _ D 285 556 650 NA 
Refinery products: 
Gasoline do- 1,928 2.231 2200 12880 
Jet fue!!! do... 392 309 300 260 
Kerosine_______________- do- 747 1.046 1,000 9 
Distillate fuel olli do... 2,531 2,455 *2,400 2,115 NA 
Residual fuel oil . -------- do... 2,589 2,080 *2,000 NA 
Other 2 oe a ecis do... 92 137 130 NA 
Refinery fuel and losses do- 384 393 *390 NA 
Total ·˙⅛tt 8 do— 8,663 8,651 *8,420 *8,500 NA 
Salt - s ⁵« ͤ ieri ae metric tons 50,000 i 50,000 50,000 50,000 
Silver, mine output, metal content 
thousand troy ounces. . NA 19 20 *20 20 


*Estimated. Preliminary. 
1Table includes data available through Sept. 2, 1982. 


TRevised. NA Not available. 


In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) are 
produced, but output is not reported and available information is inadequate to make reliable estimates of output levels. 


COMMODITY REVIEW 


METALS 


Aluminum.—Ghana granted an interna- 
tional consortium $4.5 million for the first 
phase of a program for the development of 
the Kibi bauxite alumina project. Brown 
and Root, Inc., of Houston, Tex., was the 
general manager of the project; project 
members included Granges International 
Mining, A.B., of Sweden and Bankers Trust 
International of the United Kingdom. 
Granges International was to be responsible 
for the mine development of the Kibi proj- 
ect; Bankers Trust was to be the financial 
adviser; and Brown and Root’s subcontrac- 
tor, Swiss Aluminum Ltd. of Switzerland, 
was to provide ore testing and process 
technology. The 16-month study was to 
determine the feasibility of producing alu- 
mina from a bauxite deposit at Kibi, 150 
kilometers north of Accra, for domestic use 
and export. The consortium was to review 
conclusions of two previous feasibility 
studies that placed measured deposit re- 
serves at 190 million tons of medium-grade 
ore averaging 45% Al.Os. 

The project comprised a four-phase pro- 
gram for the development of an open pit 
bauxite mine, the design and construction 


of a plant to extract 800,000 tons per year of 
alumina from the bauxitic ore, the design 
and construction of its supporting infra- 
structure, and the financial implementation 
of the program. Phase one was the project 
development plan and report. It included 
the establishment of ore reserves and min- 
ing method, selection of process and design 
criteria, site investigation, personne! skill 
survey, training programs, preliminary en- 
gineering, estimates of capital and operat- 
ing costs, an economic analysis and financ- 
ing plan, and a plan describing the develop- 
ment of the subsequent project phases. 

Phase two involved the commercial and 
financial implementation of the develop- 
ment plan. It consisted of the activities 
required to determine and implement the 
financial plans that were then to become 
firm commitments to finance the construc- 
tion of the facilities and marketing plans 
that were to become sales contracts for a 
substantial portion of the alumina produc- 
tion. 

Phase three was the technical implemen- 
tation of the development plan. It included 
all the project management, engineering, 
procurement, construction of the mine, 
alumina plant, and infrastructure facilities, 
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plus personnel training required to operate 
these three areas. Operation of all the 
facilities was to commence during this 
phase. 

Phase four involved plant operations and 
personnel training. It was to include accel- 
erating to full design capacities for bauxite 
mining and alumina production. Training 
of management, operating and mainte- 
nance personnel also was to be accelerated 
so that Ghanaian personnel replaced expa- 
triate personnel gradually The alumina 
refinery was to be about 7 kilometers from 
the mine with startup projected for the 
third quarter of 1985. 


A state-run firm, Kibi Bauxite Develop- | 


ment Co., was to manage and operate the 
plant once production begins. The owners of 
the firm, with equal shares, were Ghana's 
Aluminum Industries Commission, Granges 
Aluminum, and Brown and Root. 

Gold.—An international seminar on Gha- 
na's gold resources, held in Accra on Janu- 
ary 6-8, 1981, attracted some 50 participants 
from foreign countries. Attention was 
drawn again to Ghana's large gold deposits, 
the abundance of which centuries ago 
caused the country to be called the Gold 
Coast. France, through its Caisse Centrale 
de Cooperation Economique, agreed to loan 
Ghana $6.7 million to rehabilitate the Tark- 
wa gold mine, which now produces under 2 
tons per year of gold metal. Reportedly, in 
the 1950's, the mine produced around 24 
tons per year of gold metal. With moderni- 
zation, in 10 years, production of 60 tons per 
year of gold metal is thought to be possible.* 

Ghana was optimistic about establishing 
a number of large-scale gold mines to ex- 
ploit its gold resources, the potential of 
which was in their relative richness, purity, 
accessibility, and ease of recovery. The two 
main gold sources were alluvial and eluvial 
placers and banket reef gold in the rock 
types of the Birrimian and Tarkwian sys- 
tems. Gold also probably was reclaimable 
from existing tailings dumps. To increase 
gold production, foreign investment and 
assistance were needed to augment domes- 
tic efforts. Ghana had allegedly lost consid- 
erable export and tax revenue through 
illegal gold mining and smuggling. 

Of the approximately 335,000 troy ounces 
of gold produced in 1981, the State Gold 
Mining Corp. (SGMC), wholly owned by the 
Government, produced about 75,000 troy 
ounces and the Ashanti Goldfields Corp. 
(AGC), owned by SGMC (55%) and Lonhro 
Ltd. of the United Kingdom (45%), its man- 
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ager, produced about 259,764 troy ounces. 
Production in 1981 decreased about 5% 
from the 353,038 troy ounces produced in 
1980 and continued the declining trend 
from Ghana's gold-output peak of 915,000 
troy ounces in 1960. In 1981, gold export 
earnings were estimated at $160 million or 
approximately 23% of the total exports that 
year. The SGMC had become very ineffi- 
cient and a losing proposition because of 
labor problems, smuggling, depletion of 
Some reserves, and insufficient importation 
of capital equipment, materials, and spare 
parts. In 1981, the Limann Government 
established a Gold Action Committee to 
promote development and investment in 
the gold sector. Among the recommenda- 
tions of the committee were reduction of 
taxes, joint ventures, legalization of small- 
scale mining to reduce smuggling, enclave 
operation including free port status and 
external accounts for the two present com- 
panies, and the establishment of 14 new 
mines over the next 15 years. U.S. compa- 
nies had expressed interest in exploring for 
gold in Ghana. 

Manganese.—The manganese roasting 
and nodulizing plant to process manganese 
carbonate ore at Nsuta was scheduled to be 
online at yearend. The plant, constructed by 
the Fuller Co. of the United States, was 
designed to process 1,000 to 1,100 tons per 
day of carbonate ore. The carbonate ore was 
mined and processed to supplement the 
declining manganese oxide ores that were 
nearing depletion. Reserves of manganese 
carbonate ore, based on limited drilling, 
were estimated at 20 million tons of 30% 
manganese. The Nsuta Mine, operated by 
the Ghana National Manganese Corp., was 
a mechanized, relatively modern, open pit 
operation with a 3,000-ton-per-day capacity. 
The mine was located in the Tarkwa district 
in southern Ghana, about 60 kilometers by 
connecting railroad to the seaport of 
Takoradi.’° 


NONMETALS 


Diamond.—The Government of Ghana 
underwrote another loan for about $3.5 
million to Ghana Consolidated Diamonds 
Ltd. (GCD) to assure the continued oper- 
ation of the Akwatia diamond mine, cur- 
rently Ghana’s only diamond producing 
mine. GCD was owned by the Government 
(55%) and Consolidated African Selection 
Trust of the United Kingdom (45%), which 
managed the company. The mine has been 
in operation since 1924 with its reserves of 
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primarily industrial-grade bort expected to 
be depleted within the next 2 years. The 
hopes of profitability were dimmed by many 
factors such as low diamond prices, increas- 
ing operating costs owing to old equipment 
and lack of spare parts, loss of managerial 
and skilled personnel, diminishing grade of 
reserves, and the rate of exchange. The 
future of the mine depended on large invest- 
ments to upgrade the equipment and to 
locate better grades of diamond reserves. 
India concluded a bilateral trade agree- 
ment with Ghana to purchase rough dia- 
monds valued from about $3 to $6 million. 


MINERAL FUELS 


Petroleum.—The Tema refinery, which 
had been in operation for 18 years, closed in 
March for more than a month for mainte- 
nance work." In mid-1981, Agri-Petco, 
which produced petroleum at offshore 
Saltpond, reported production at the rate of 
only 1,800 barrels per day because of techni- 
cal problems. In 1981, Agri-Petco produced 
40,500 barrels of petroleum products, of 
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which one-fourth was consumed domestical- 
ly. The Phillips Petroleum Co. prospected 
for oil in the Western Region, hoping to find 
small pockets in which the total output 
would be worthwhile.'? Several other U.S. 
companies had expressed interest in explor- 
ing for oil in Ghana. 


1Metallurgist, Division of Foreign Data. 
ere necessary, values have been converted from 
Ghanaian new cedi (Nc) to U.S. dollars at the rate of 
Ncl = US$0.36. Since the official exchange rate does not 
reflect the true value of the Ghanaian currency, the 
converted values must be viewed cautiously. 
J 2 s Embassy, Accra, Ghana. Economic Trends Report, 
uly 
———. State Department Airgram A13, June 2, 1982. 
*First work cited in footnote 3. 
U.S. Embassy, Accra, Ghana. State Department Air- 
gram A20, Aug. 3, 1981. 
5Second work cited in footnote 
The Financial Times pesada Section 3, May 18, 1981, 


p. 3. 

paris AFP 1052 GMT. May 17, 1981. 

Mining Magazine. September 1981, pp. 153, 155. 

Metal Bulletin Monthly. No. 30, October 1981, p. 148. 

9Paris Marches Tropicaux et Mediterraneens. May 1, 
1981, p. 1251. 

io National Materials Advisory Board. Rept. NMABS374, 
1981, pp. 180, 182. 

Work cited in footnote 9. 
12Accra Ghanaian Times. June 5, 1981, p. 1. 
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The Mineral Industry of 
Greece 


By Walter G. Steblez! 


The Greek economy in 1981 continued to 
exhibit a declining trend under the impact 
of inflationary and recessionary pressures 
as well as an increased oil import bill. The 
Greek gross national production (GNP) was 
forecast to grow by only 1% in 1981, down 
from roughly a 6.4% increase in 1978. The 
recession, which began at the end of 1979, 
continued well into 1981, and the inflation 
rate, twice that of the European Economic 
Community (EEC) average, was about 25%, 
in contrast with the 13% annual average 
rate during 1975-78. 

The Greek capital market showed a corre- 
sponding decline during the year; the Ath- 
ens Stock Exchange price averages declined 
during January-September by 15% compar- 
ed with the corresponding 9 months in 1980. 
There was reportedly, on the other hand, a 
substantial increase in transactions in the 
mining and metallurgical sectors of the 
economy, as well as in chemicals and con- 
struction materials, except for cement 
transactions, which declined slightly com- 
pared with the same period in 1980. Mining 
and metallurgy's share of the GNP remain- 
ed at about 7% in 1981. A noteworthy 
development in 1981 was Greece's entry 
into the EEC as a full member, which 
followed an 18-year association with this 
body, and a gradual adjustment of policies 
with those of the EEC. 

Government Policies and Programs.— 
Policies and programs of the Greek Govern- 
ment included domestic legislation to aid 
the development of the country's industrial 
base, including mining and metallurgy. 

In compliance with EEC regulatory poli- 
cies, the Greek Government introduced ex- 
port controls on January 1, 1981, on nonfer- 
rous scrap such as copper, zinc, and tin sold 
outside the EEC. Export quotas for these 
commodities, as well as for aluminum and 


lead, were not set; however, their non-EEC 
export became subject to prior approval by 
the Bank of Greece. 

In 1981, new legislation, Law 1116-81, was 
adopted to stimulate foreign and domestic 
investment incentives in less developed ar- 
eas of Greece by means of Government 
interest rate subsidies, loans, increased de- 
preciation rates on fixed capital, etc. Law 
1116-81 divided Greece into three develop- 
ment areas. The first, the least favored and 
most highly industrialized area, included 
the Attica district and the Thessaloniki 
Province. The second area, with moderate 
industrial development, included territory 
from the northern Peloponnesos stretching 
north of Attica to the eastern part of the 
mainland and the island of Euboea. The 
third, the least developed and most favored 
area, covered the rest of Greece. Mining 
enterprises were favored under this law by 
being allowed the highest depreciation rates 
for both the second and third developmen- 
tal areas. The legislation also allowed 
grants of up to 50% of the investment costs 
to help stimulate investment capital flow 
into the economy. The grants were aligned 
with EEC's regional development fund and 
provided, between March and July 1981, 
$100 million in grant assistance for 123 
investment projects valued at about $300 
million. Nonmetallic mining, metallurgy, 
and the tourist sectors received investment 
grant shares under the provisions of this 
law. 

Despite these measures, the Greek Associ- 
ation of Mining Enterprises felt that Law 
1116-81 insufficiently addressed the prob- 
lem of markets for Greek mine output 
caused by worldwide economic recession. 
The association called for more comprehen- 
sive long-term Government policies in min- 
ing and mineral processing and research. 
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In 1981, as in 1980, the Greek Govern- 
ment continued to promote the integration 
of domestic mining, processing, and fabri- 
cation as well as exploration by state- 
controlled agencies for lead-zinc ore, gold, 
chromite, bauxite, phosphate, lignite, and 
other industrial mineral deposits. 
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In the energy field, the Greek Govern- 
ment pursued policies of decreased con- 
sumption of imported petroleum and in- 
creased reliance upon domestically produc- 
ed lignite. Development of alternate energy 
sources such as geothermal, wind, and solar 
power was planned as well. 


PRODUCTION 


The Greek Government, since 1974, had 
been assuming a more active role in the 
development of the country's material re- 
source base. Fossil fuels were produced by 
Government-owned public corporations, 
and state involvement in the exploration 
and production of other mineral resources 
increased steadily. In 1981, the mining and 
processing industries of Greece were oper- 
ated by both private and public sectors of 
the economy. During the same year, there 
were reported 150 state-owned producing 
mines and 1,100 privately owned mines. Of 
the privately held mines, 110 were fully 
operational and 550 were reported to be 
under development. Unfavorable world 
market conditions in 1981 adversely affect- 
ed most branches of the Greek mining 
industry with few exceptions, such as baux- 
ite mining. 

A number of problems pertinent to the 
production and end use of ore were identi- 


fied by Greek business sources.“ They were: 
(1 Low secondary technical education 
standards that have resulted in a lack of 
midlevel technical personnel qualified in 
the use of advanced machinery and equip- 
ment; (2) less than adequate survey, explo- 
ration, and analysis of domestic ore depos- 
its, and (3) the generally slow pace of 
vertical integration of the Greek mining 
industry with the industrial sector produc- 
ing finished products; notable exceptions to 
this point were the aluminum and magne- 
site industries which achieved the highest 
level of integration in the mineral industry. 
Table 2 indicates the relative ievel of verti- 
cal integration of the Greek mineral indus- 
try. The vertical integration of the coun- 
try's mineral economy continued to be pro- 
moted in 1981 with the intention of increas- 
ing the value added of the Greek market- 
able mine production. 


Table 1.—Greece: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 19815 
METALS 
Aluminum: 
Bauxite, gross weight _ _ _ _ _ thousand tons. T2,885 2 663 72,812 3,286 8,300 
oo gross weight |... do- 474 477 495 494 500 
111 ³¹¹ 0 129, 700 143,800 140,830 146,500 147,000 
Secondary - - - —----------------- 6,000 5,800 6,500 7,116 ,000 
Chromium: 
Chromite: 
Run-of-mineore ____________---- 772,275 771,000 786,843 77,855 80,000 
Marketable products: 
Direct-shipping ore 8,000 7,000 10,000 8,000 8,000 
Concentratte 33, 450 730,300 734, 767 84,568 84,600 
Copper, mine output, metal content 8,500 1,500 x" t. lu 
Iron and steel: 
Iron ore and concentrate, nickeliferous:* 
ross weight |... ousand tona. . 2,050 1,685 1,832 1,451 1,400 
aaron content do- 881 125 188 624 600 
Pig iton oo ek in do— 440 600 828 *350 350 
Ferronicken!!l 35,593 55,137 54,192 51,407 51,000 
Crude steel |... thousand tons. 159 936 1,000 ,000 1,000 
Semimanufactures* |... do 2650 €650 1,450 NA NA 
Mine output, metal content 16,400 20,300 21,700 20,504 21,000 
Metal, refined:* 
3 C 114,502 715, 600 715, 640 21,067 21,000 
AIV. o c es ee ee *4,200 5,600 6,000 4,000 4,000 
ese, gross weight: 
Ore,crude. - - - - -- - ------------——-—- 711,496 781,068 711,360 60,050 60,000 
" eer —— 8 79,592 7,010 15, 700 5,555 5,500 
Ni content of nickeliferous iron ore _ ———— 22,550 18,535 20,152 15,231 15,600 


See footnotes at end of table. 
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Table 1.—Greece: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
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Commodity? 1977 1978 1979 1980P 1981* 
METALS —Continued 
Nickel —Continued 
95 Ni content of alloyus 3 9,600 14,192 *18,900 13,880 14,000 
ver: 
Mine output, metal content 
thousand troy ounces. . 1,070 1,360 1,752 1,672 1,600 
Metal content of alloys® 3 do— 500 500 500 NA NA 
TT metal, secondary 30 30 30 45 45 
inc: 
Mine output, metal contenntt 18,000 25,600 123,200 27, 100 27,000 
Metal, including secondary ------------ *10 112 mx 300 NA 
NONMETALS 
Abrasives, natural: Emery 6,500 8,000 9,300 9,300 9,300 
60ĩõĩõĩèĩ[ oc ome ELI. 35 40 NA NA 20,000 
Barite: _ 
GAG; ⅛˙ m 191,556 7110, 838 109,344 98,529 100,000 
Concentrate. _______________--_-_-_ 786,954 44, 691 : 48,200 ,000 
5 hydraulic thousand tons. .. 10,584 11,280 12,098 €13,150 13,500 
ays: 
Bentonite: 
/·Ü!ààà)à caede s do dee T531,072 7408, 729 1495, 176 501, 878 502, 000 
6 1853, 874 279, 788 1373, 304 362,013 360,000 
Crude 160,484 147,648 792 803 42,546 42,500 
Processed ___________-___-_--_- 111,726 112,777 9,485 11.489 11,000 
Fluorspar, grade unspecified. d.. 500 610 360 400 292 
Meum and anhydrite |... ------------ ™621,643 1544, 837 1604, 299 460,000 500,000 
esite: 
de ------------—- thousand tons 11,083 1975 11,219 1,167 1,200 
Dead-burned —------------------—-- T364,150 1284, 509 7392,89 397,962 400, 000 
Caustic-cal cin 178,958 194, 330 11 12,172 114,000 115,000 
S, trogen: N content of ammonia ~- -—------- ,000 287, 226,000 225,000 
erlite: 
eO Mae——————— I9 T237,110 T221,271 7279, 660 278,912 280,000 
Screen 1142, 331 1150,392 1171,014 147,654 150,000 
Pozzolan (Santorin earth) thousand tons 1.256 1,420 1,120 €1,500 1,500 
Ae J ⁵ V 88 568,292 750,152 628,032 630, 000 625,000 
gross weight __________________ 128,556 146,870 150,961 147,298 147,000 
Salt, SX ali f types- ier thousand tona. 190 1 135 121 120 
Silica (p ly silica sand) ~- -—------------ 25,448 26,162 27,000 *28,000 28,000 
Sodium. compounds: 
ium sulfatekk 6,322 6,280 7,610 10,870 11,000 
Sodium carbonate 1,000 1,000 1,000 1,000 1,000 
Stone: Marble cubic meters_ NA 250,000 NA NA 250,000 
ur: 
S content of pyrites thousand tons 54 61 63 61 60 
Byproduct o 5 5 8 3 3 3 4 7 
Talc and steatitkkkk. „ ius 1,078 ed 1,460 1,400 
MINERAL FUELS AND RELATED MATERIALS 
Coal ine gaing briquets: 
ey EEN E E MS thousand tona. _ 23,512 21,719 23,617 23,207 727,107 
TAA briquets 0. — 73 70 97 110 
Coke vð ens do— 300 300 €310 300 310 
ue 322 8 do- 15 12 15 15 15 
"Manufactured, gasworks . million cubic feet 210 270 10 12 12 
Naturall1llllllilllllll ! do— NA NA NA NA 71,351 
Petroleum 
Cr udo thousand 42-gallon barrels. "m: Dem "m Se 1,538 
Refinery preducts 
Gasolinneas do— 8,458 10, 668 10,812 9,690 713,277 
Jet fue“l!llllllltl 4 do— 4,504 5,408 10,064 10,632 712,976 
Kerone do— 326 310 348 333 7351 
Distillate fuel oilililil „ do— 20,642 21,559 26,363 21,505 729,407 
Residual fuel oil do... 83,087 85,418 46,679 41,772 745,841 
Lubricant ------------ do- 467 731 156 535 7618 
% ĩðù do- 7,361 6, 658 11.759 10,240 78,400 
Refinery fuel and losses do- 3,668 4,189 5,852 4,060 73,465 
Total W taaa do... 18,513 85,541 112,633 104,767 7109,341 
*Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through Sept. 7, 1982. 


In addition to the commodities listed, a variety of other crude construction materials (clays, sand and gravel, and 
stone) is produced, but output is not reported and available information is inadequate to make reliable estimates of 


output levels. Cobalt is also produced 
Ni content is also reported under Nickel. 


and is included with nickel. 


*Black sheet, galvanized sheet, reinforcing bars, and wire only. 


5Includes antimonial lead and hard lead. 
Also includes Co content. 


"Reported figure. 
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Table 2.—Greece: Current status of vertical integration of the mineral industry 


Sufficient 


Ore deposits 


ret ateteate 1 DS 
EE 


NEM LI EM LEM LI NN. 


NEM IM EM EM IIEMEM EMEMEM E 


+t tot 1 1 »€1 


Extensive Technical 


+t 1 1 1 en | 1 i 5099€ 150€ 1 9€ 1.1 9€ 19€ 0004 1001 1 


Vertical 
integration Possibilities for further development 
in stages! 


- Chemical industry. 
12 Metal production. 
1 Expansion, i 
1,23 Second alumina and aluminum plant. 
1 Increased 
1,22 Production of stainless steel and ferro- 
chrome. 
1 Increased exploration. 
1 Production of MgO with seawater. 
- tion. 
- Gold production. 
1,28 Production of building materials. 
Discovery of new deposits. 
2 Import substitution. 
1 Import substitutions and standardization. 
1 Production of fertilizers and energy. 
1,2,3 Expansion. 
is paper substitution. — 
12 Zinc and lead ind : 
1,2 Expansion, new plant for nickel and stain- 
less steel. 
1,2 Increased exports, standardization. 
- Intensive exploration and exploitation. 
1 Increased exports. 
2  Newsulfuric acid plant. 
- Discovery of new its. 


ion of uranium. 


1§tage 1: Extraction, and in some cases, beneficiation; Stage 2: Metallurgy; Stage 3: Production of finished goods. 
Source: Business and Finance, Athens. No. 165, Oct. 24, 1981, pp. 1-10. 


TRADE 


In 1981, the volume of trade declined by 
approximately 10%, while exports were 
down a sharp 17.2%, with respect to that of 
1980. In particular, Greece suffered a steep 
34% export decline to centrally planned 
economies, owing chiefly to the termina- 
tion of certain commercial transaction 
conditions after Greece’s entry into the 
EEC. Whereas overall exports to the EEC 
dropped 24.8% in 1981, Greek exports of ore 
to this market continued to rise in 1981 
with respect to that of 1980 as a percentage 
of total exports. Ore exports to the EEC in 


1979 constituted 5.26% of total exports to 
that market; in 1980, this share increased 
to 5.94%; and in 1981, it rose to 7.72%. Re- 
portedly, in recent years the share of Greek 
mineral and metallurgical products con- 
stituted 15% of the country’s total export 
volume. 

The major mineral raw materials that 
Greece had to import in 1981 were petrole- 
um, coal, phosphate, lead, and iron ore. 
Also, most of the mining machinery and 
equipment had to be imported. 
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Table 3.—Greece: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Iron and steel: 


Ore and ind concentrábé 3 
Oxides and hydroxides 


moni m including alloys: 


Platinum-group metals ne allo 
unwrought and pertly dn 


value, 3 Š 


Metal including alloys, unwrought 
and partly wrought |... o —— 


See footnotes at end of table. 


1979 


511 

20 
65,526 
281,078 


196,915 
47,338 
4,619 


17 
1,969 


94,660 
"80 
792,840 
100 


121 
16 


1980 


129 
10,142 


22,608 
859 
16 
49,468 


69,072 


167,712 
173,120 
10,788 


75 
4.382 


96,164 


150 
18,126 
90 

981 


United 
States 


Destinations, 1980 
Other (principal) 


ae 974; U.S.S.R. 586; France 

All to Netherlands. 

France 724; Italy 188; Netherlands 

tly 26 26,046; France 22,107; Lebanon 

Saudi A Adda 8,559; West Germany 
7,509; Italy 3,022. 


West Germany 17,769; Italy 4,260; 
Netherlands 4 ,000. 


Spain ie T Cormen 233; 

Belgium Lus ixembourg Ts Nether- 

Wart Germany 2964 ; Italy 1,591; 
Lebanon 


All to Kenya. 
Italy 581; Netherlands 268. 
All to Italy. 
West German 85,848; Finland 4,180; 
Canada 3,7 
Italy 54,081; Iran 14,991. 
82,369; Syria 32,021; Algeria 


,410. 
Yugoslavia. 66,764; A rg 18,776; 


Syria 3,590; West 5 8,525; 
Cyprus 1,180. 

Morocco 71; Libya 4. 

Lib : 8,248; Albania 496; Bulgaria 

i Albania 8,083; Iran 

Saudi Arabia 6; Tunisia 1. 

Italy 15,705; Belgium-Luxembourg 
16,000; Bolgalis 1,000. 

All to Italy. 


Italy 500; Lebanon 50. 
All to Saudi Arabia. 


All to da REN 
2,558; U. ss R. 
60; United Jalted mie 1.28 
Netherlands 70; Belgium- 
Luxembourg 20. 
Egypt 683; Netherlands 297. 


Belgium-Luxembourg $132; 
Switzerland $67. 


France $2,100; Saudi Arabia $2. 
Romania 24,900; France 5,425. 


United Kingdom 7. 
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Table 3.—Greece: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


1979 


1980 


Destinations, 1980 


Commodity : 
cue Other (principal) 
METALS —Continued 
Uranium and thorium: 
Ore and concentrate 
value, thousands. - Tm $205 -— All to France. 
c: 
Ore and concentrate 147,489 44,741 -- Italy 11,495; 8 9,048; Belgium- 
Luxembourg 8, 
Oxides and hydroxides |... EM 7 — All to Saudi Arabia. 
Metal including alloys: 

ee ei dE 758 629 -- Italy 596; United Arab Emirates 33. 

Unwrought and semimanufac- 
ox „ os en 86 42 — Mainly to United Kingdom. 

er: 
Ores and concentrates... . 8,832 942 -— Yugoslavia 920; Spain 22. 
Ash and residue containing non- 
ferrous metals _____________ 25,516 88,208 moe ore 15 js Saudi Arabia 21,683; 
Base metals including alloys, all forms a 106 x All to Netherlands. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 
BU Lo Lc Le UA T246,432 412,923 140,557 West Germany 150,044; United King- 
dom 65,309; Netherlands 53,973. 
Dust and powder of precious and semi- 
precious stones 
value, thousands $172 $79 $62 West Germany $17. 
rice and polishing wheels and 
J E MID ee 776 55 ae, % Serene 18; France 13; Lebanon 
Barite and wither ite 38,537 55,259 28,800 Nigeria 12,100; Saudi Arabia 6,750; 
uwait 
Cement thousand tons_ 4,271 5,222 — Saudi Arabia 2 376; t 724; 
Yemen Arab Repub ic HS 
Chalks oc ß es 157 619 — Saudi Arabia 342; Cyprus 20 
Clays and clay products: 
QS NE E oM "464,051 465% . — Conada 149,452; Italy 60,173; Sweden 
Products: 
Nonrefractory - -- -------- 14,382 18,154 1 Saudi Arabia 10,145; Libya 2,926; 
Jordan 1,001. 
ne TACO including nonclay 
6ßIVff ne EA 41,261 43,340 Lie Romania 12,645; West Germany 
4,456; France 4,169. 
Felds 1 leucite, nepheline 73 Pu 
Fertilizer materi 
e oue ei es 159 943 E Jordan 500; Saudi Arabia 443. 
Manufactured 

Nitrogenous 2 ER 

Potassic.__§______________ 200 nat All to Cyprus. 

Other including mixed 715,350 11,944 DN li 29,850; China 20,530; Italy 
Gypsum and plasters ___________- 15 19 — All to Cyprus 
1õõĩ§ĩ·Üö..—¹öA 8 3,160 130 = All to Cameroo 
Magnesite __________________- 7473,521 423,809 15,122 West Germany 107 001; Italy 74,179; 

Yugoslavia 40, 640. 
Pigments, mineral: Iron oxides, processed 1 nE 
Precious and semiprecious stones other 
than diamond: Synthetic 
value, thousands. _ $2 $15 c All to Albania. 
Stone, sand and gravel: 

ension stone: 

Crude and partly worked 739,851 51,452 471 W 11,635; N 9,112: West 

Worked - --——---------—- 719,932 53,328 1 Saudi 1 31.409; Libya 8,007; 

West Germany 5, 697. 

Gravel and crushed rockakkkk ~~ _-_ 13,719 5,804 _. Libya 15,435; Lebanon 308. 

and quartzite 18,420 27,013 — Sweden 18, 943; Norway 8,050; 
Lebanon 20. 
ane other than metal-bearing __ _— et 12 — All to Austria. 
ur: 
Elemental: Other than colloidal _ .. .. — 10,756 2,046 -— Bulgaria 2,010; United Kingdom 36. 
Sulfuricacid |... 26,637 162,927 = Tur 20) 156,609; Albania 3,624; Syria 
Talc, steatite, soapstone, pyrophyllite _ — 1,405 c 


See footnotes at end of table. 
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Table 3.—Greece: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Oxides, hydroxides, peroxides of 
ium, magnesium, strontium _ _ _ 


Building materials of asphalt, asbestos 
and r cements, non- 
metals 2.2 — 8 

FUELS AND RELATED 
RIALS 
Coal: Lignite including briquets — — - _ — 
Cokeandsemicoke _ 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. _ 

Kerosine and jet fuel do— 

Distillate fuel oil do... 

Residual fuel olli do____ 

Lubricantss _______ do... 

Other: 

Liquefied petroleum gas do— 


Mineral jelly and wax do 
Bitumen and other fecu 
8 


TRevised. 
!Legs than 1/2 unit. 


1979 


*217,844 


18,367 
*3,835 


134,152 


38,123 
2,322 
1,297 
3,211 
9,699 

473 


326 
82 


1304 


1980 


285, 748 


9,007 


6,126 


33,572 


45 
22,000 
1,222 
5,113 
2,904 
10,528 
400 


51 
130 


l 


United 
States 


17 


Destinations, 1980 
Other (principal) 


West Germany 107,007; France 
48,892; United Kingdom 32,035. 


Norway 5,000; Netherlands 976; Italy 
France 5,661; Hungary 464. 


Saudi ane. x. 117; Libya 9,584; 
Cyprus 4,3 


All to Saudi Arabia. 

All to Spain. 

Italy 399; United Kingdom 314; 
Denmark 269. 

Netherlands 389; Portugal 256; 
France 233. 

France 405; Saudi Arabia 392; West 
Germany 341. 

Italy 3,447; France 2,699; 

etherlands 1,532. 
Egypt 134; Italy 52; Syria 47. 


rus 17; France 15; Egypt 18. 
est Germany 98; Morocco 36. 


Mainly to Cyprus. 


Table 4.—Greece: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 
Aluminum. 


Cobalt: 
Oxides and hydroxides 
Coser oe alloys, all forms 


See footnotes at end of table. 


1979 


1980 


24,958 


Sources, 1980 
Other (principal) 


Italy 6,007; Republic of Korea 495. 
France 52; United Kingdom 42; West 
Germany 81. 


NA. 

France 91; eet Germany 53; United 
om 8. 

West Germany 1,258; France 780; 

Italy 774. 


All from Republic of South Africa. 
West Germany 63; United Kingdom 
39; East Germany 25. 


All from West Germany. 
All from Italy. 


Libya 139; oer aca 15; United 


Zambia 8, 009; Chile 5,736; Belgium- 
eee 
rman ni m 
135; France 56. 
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Table 4.—Greece: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 : nm 
Sues Other (principal) 
METALS —Continued 
Iron and steel: 
Ore and concentrate 7990, 590 288,463 sa lic of South Africa 239,685; 
enezuela 48, 
ax m 
J iE t Es 231,286 ,004 217,284 B 15,071; Cyprus 2,183. 
Pir ion including cast iron 15,014 9,512 — Mon R- 6485; West Germany 1,094; 
Sponge iron, powder, shot 1498 77¹ (! . France hice 218; Italy 177; United 
Kingdom 17 
ee ERR UR DER 715,146 M 11 Portugal A aw France 1, v : 
teel, primary form i , — France 14 550 104 a 
81,890; Italy 76,050 os 
Semimanufi : 
Bars, rods, angles, shapes, 
sections 217,111 207,360 9 France 51,401; enr p rim 34,570; 
est German . 26,843; Italy 24,656 
Universalis, plates, sheets 180,859 208,611 950 p eat st Germany 37,599; 
Czechoslovakia 
Hoop and stri˙˖s -——- 97,046 121,682 1,268 Werl a 39,252; France 33,338; 
te aria 15,512; Czechoslovakia 
Rails and accessories 24,735 1,118 __ West Germany 396; Belgium- 
Luxembourg 303; Italy 218. 
Wirte 7, 408 8,405 1 West 5555 8, 212; d ,311; 
em 
Tubes, pipes, fitting 81,524 81,818 121 west armany 15,746 ce 3,622; 
Castings and forgings, rough 1,222 2,083 57 Bal 993 131; France 
511; West Germany 435. 
Ore and concentrate 8,468 7,022 -— Ireland 2,834; Greenland 2,686; Italy 
Oxides and hydroxides |... "70 251 -. France 215; Bulgaria 15; United 
Kingdom 14. 
Metal including alloys: 
CCT 14,806 7, 807 (4) Tunisia 4915 2,975; 8 2,423; 
Magnesium metal including a Eque T156 13 (1) Netherlands é West Germany 5. 
um in oys, 
Mp PERO 8 T518 503 73 France 817; Norway 87; Yugoslavia 
Ore andconcentrate ----—- 14,721 29,218 8 2 Pranil IET ; Ropublic of South 
d hydroxides 54 108 TA Mainly from Belgium-Luxembou 
Poster ie all form 140 NA | á d * 
Mercury -------- 6-pound 87 87 -- Turkey 58. 
Molybdenum metal incl alloys, all 
JJ 8 1 1 (1) Mainly from Austria and West 
Germany. 
Nickel metal including alloys 
Deo eae ci 2 1 -- All from Netherlands. 
Unwrought ___________-_--_- T175 182 (1) Canada 117; East Germany 22. 
Semimanufactures |... 143 58 (! United Kingdom 19; West Germany 
18; Hungary 9; Italy 8. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, usanda . _ $2,535 $1,595 $461 "n 8 $556; Switzerland 
Silver metal including alloys, owe 
and partly wrought _____ __ cie $17,718 $6, $609 Switzerland $2,007; West Germany 
$1,978; United Kingdom $997. 
Tin metal including alloys: 
Unwrought _____________--- 799 463 dius ge dmi Bolivia 198; West 
y 46. 
Semimanufactures ------ 15 19 "E os Germany 10; United Kingdom 
Titanium: Oxides and hydroxides .. ..... — 837 680 west German 378; France 137; 
Tungsten metal including alloys, all gium-Laxembourg 121. 
FF ie 1 5 (1) Austria 2; Sweden 2. 
Uranium and thorium 
Ore and concentrate 
value, thousands_ _ — $22 -- United Kingdom $17; Italy $5. 


See footnotes at end of table. 
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Table 4.—Greece: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 
Sources, 1980 
Commodi 1979 1980 : 
d goad Other (principal) 
METALS —Continued 
Oxides and hydroxides ________ _ 446 606 ( France 219; Netherlands 215; West 
Germany 146. 
Metal including alloys 
U rough cht: ei: 18,812 m Netfariando pr ^r 
nwrou ght : ; Il 
2614 Zaire 562 2,562. 
Semimanufactures _________ 189 154 as oe 59; 43; 
est Germany a 
Ores and concentrates . 71,600 7,498 _. Republic of South ma 3,982; Italy 
.176; Australia 1,094. 
Ash and residue containing non- 
ferrous metals _____________ 284 95 vs All from Kuwait. 
Metalloids ___________-__ _ T535 632 5 France 604; West Germany 21. 
Alkali, alkaline-earth, rare-earth 
CCC 1,609 2,080 _. Mainly from West Germany. 
Base metals including alloys, all 
forms- --------------- 7168 193 5 France 163; Belgium-Luxembourg 11. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 
— —— 8 8 39 7  Italy32. 
Artificial: Corun dumm 1605 512 eer West Germany 214; France 157; 
Poland 60. 
Dust and powder of precious and 
semiprecious stones 
value, thousands. .. $2,410 $3,215 $1,069 gis err Y $1,215; West 
Grinding and polishing wheels and 
rin an wheels an 
= ide C 846 211 6 a 4o 91; West yee 44; Austria 
East German 
Asbestos, crulleee 15,214 14,181 5 lic ri South Aries 6,128, 
Barite and witherite 110 137 Tur So Wed ermang 8; United 
and witherite. _ ae ni 
Kinddom 20 
Boron materials: 
Crude natural borates 501 600 600 
Oxide and acid .. ---—-------- 443 214 — France 95 Reap ot 96; 8% Unt 47. 
Cement_ ——---------------——— 127 770 SN itay de 
FCCC§Ä˙ê²Ü ³ DM] 971 580 9 France 14 United 
Clays and clay products: 
Crude Se ta ane estes re pcos go ERES 772,615 113,902 216 . United 
2 — o ovakia 11 500 Italy 10,722. 
Products: 
Nonrefractor - - --------—- 45,860 32,454 (4) Italy 31,408; West Germany 561. 
Peery including nonclay 
5 T 82,783 29,433 117 West — 8,484; Italy 4,830; 
Cryolite and chiolite, natural 5 NA 
Diatomite and other infusorial eart . _ 677 §21 333 West 859.557 tale 165; Italy 16. 
Feldspar andfluorsper .. rr 20,643 16,044 ADS irr d 9,557 ; Kenya 
Fertilizer materials: 
Crude: 
Phosphatic.__~____________ 82,864 244,261 Morocco 150 Tn Tunisia 83,432; 
Other including mixed nn 1 — All from N 
Nitrogen 1120,8 78,547 Romania 26 Bulgaria 25,846; 
i OUS uunc ure 120,820 ; EN i ; i 
italy 2 
Potassicqc 22-22-22. 19,116 50, 475 — WestG 19,090; 188.201 17,494; 
pum 
Other including mixed 7211 9,538 A s Laser rs igium- 
Ammonia _________-____-_- 182.188 68,490 PN 21,626; U.S.S.R. 17,987; 
"e gi eire 9,920. 
Graphite, natural. 154 194 Sa 405 Austria 50; 
Switzerland 40 
Gypsum and plasters ___________- 1,289 1,175 aes 1 662; West Germany 886; France 


See footnotes at end of table. 
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Table 4.—Greece: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 P 
j oiea Other (principal) 
NONMETALS —Continued 
Magnesite___________________ 457 881 2 — Austria 665; Yugoslavia 59; France 
Crude! luding splittings and waste 178 212 20 "We ia 165; India 45; Fr 13 
inc sp and waste .. ria 165; France 18. 
Worked including agglomerated 
splitting ________________ 26 10 (4) Japan 8; ne: 8; Belgium- 
| uxembourg 
Pigments, mineral: Iron oxides, processed 72,119 2,103 () West German 1 521; Umate 
, y . 
Precious and semiprecious stones other 
than diamond: 
Natura! value, thousands. — 3564 3191 -- Belgium-Luxembourg $117; 
Switzerland $24; peaa $16. 
Synthetic do. ___ $82 $14 _. West Germany $7 ria $3. 
Pyrites, unroasted ______________ 714,413 69,977 ud Cyprus 31, rus 31 12 y. 235 SR. 14,163; East 
Salt and brine_ __ - - ----------—-- 17, 288 89,241 se W ani 2.602 602 Taly 14,202; Tunisia 
Podium and potassium compounds, n. e. s. ae 
potash ______________ 256 295 (1) ui 174; France 75; West Germany 
Caustic oda 150, 956 60,418 7 E 36,682; Bulgaria 17,623; Italy 
Soda agg 183,871 81,025 299 Bulgaria 18,687; Belgium- 
Luxembourg 1, 406; France 2,101. 
Stone, sand and gravel 
nsion stone: 
Crude and partly worked |... 710, 709 2,843 (1) Italy 1,074; Pakistan 914; Bulgaria 
Worked________________ T593 336 __ Italy 281; Mexico 33. 
Dolomite, chiefly refractory-grade . 71,372 2,312 zx Italy 2,250; ies 32; West 
rman 
6 665 791 TUR Fran 841. K. Be L bo 
Gravel and crushed roc AP Went Belgium ram urg 
Limestone other than dimension E 30 -- Wes Germany 22; United 
Quartz and quartzite. |... ------— 449 36 -- West t Germany 25; United 
Kingdom 
Sand other than metal- bearing 111,980 126,993 59 Belgium Luxembourg 108,921; 
Bulgaria 10 
Sulfur: 
Elemental: 
Other than colloidal ........ 158, 503 41,187 -— Poland 24,712; Canada 16,182; 
Kuwait 189. 
Colloidall „ 1339 49 a West Germany 18; France 16; Italy 
Sulfuric acid. —- - - - - --------——- 715,712 58 ae Netherlands 28; West Germany 21; 
Talc, steatite, soapstone, pyrophyllite 71,776 2,261 4 Fran i rance 882; Bel ipeum Luxembourg 
yl 
Other: 
Lexum uds ieu eu 1502 1.496 31 Gabon 66; Finland 173; Australia 149. 
SANA GE dross, and similar waste, not 
F 12,865 121,174 NC laly 9 544; Turkey 2,640; United 
om 1,1 
Oxides, hydroxides, peroxides of 
ium, magnesium, strontium _ _ — 7155 57 12 Italy 21; West Germany 11; France 6. 
Halogens excluding chlorine .. .. . ... — 8 2 Went Germany 1; United Kingdom 1. 
materials of t, asbestos 
and cements, non- 
metals 12.874 2, 528 10 France 938; Italy 925; Romania 407. 
MINERAL 1 AND RELATED 
ne and bitumen, natural |... 20 22 5 France 17. 
llt te d een a E 1,437 798 12 Mi Germany 481; France 108; Italy 
Coal and briqu l 
Anthracite d bituminous coal T454,440 480,684 47,874 Canadi n 1 52:1 Fond 99,071; 
Briquets of anthracite and bituminous 
oal o cu ae a oe ae eee E 180 408 _— All from Czechoslovakia. 
Coke and semicoke. - - -—---------- 772,313 81,732 -- Italy 21,515; Czechoslovakia 5,505; 
ugoslavia 2,844. 
3 1504 NA 
Peat acting Bet pasta and litter 13.502 3,337 a U.S.S.R. 1,942; Netherlands 1,083. 


See footnotes at end of table. 
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Table 4.—Greece: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 : a 
aa Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude and partly refin 
thousand 42 gallon barrels _ 114,078 75,370 -- Saudi Arabia 24,774; Egypt 21,659; 
Tunisia 18,379; Libya 9,208; 
U.S.S.R. 2, 077. 
Refinery products 
asoline __________ do... 165 46 ER nited Kingdom 20 Netherlands 4. 
Kerosine and jet fuel . do- 1,082 154 (1) PS 121; Italy 23 
Distillate fuel olli! do... 71,005 732 — Venezuela 268; Bulgaria 195; amd 98. 
Residual fuel oil. _ _ _ _ — do... 8,438 434 (1) USS, .R. 171; Bulgaria 162; Romania 
Lubricants _________ do... 489 501 7 Netherlands 256; Italy 74; United 
Kingdom 67. 
er: 
Liquefied petroleum gas 
do_ _ _ 7 (1) (?) 
Mineral jelly and wax 
do... T6 11 (1) West Germany 7; Hungary 1. 
Petroleum coke do- 318 439 439 
Bitumen and other residues 
do- 1245 120 _. Mainly from Albania. 
Bituminous mixtures do- 2 2 (1) United Kingdom 1. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 718,721 7,379 4 Egypt 8,984; United Kingdom 1,097; 
etherlands 729. 
"Revised. NA Not available. 
!Less than 1/2 unit. 
COMMODITY REVIEW 
METALS world's eighth largest producer of bauxite. 


Metallic and nonmetallic mining and 
metallurgy, in no small way, helped shape 
the life and development of Greece for 
over 3,000 years; the earliest European 
treatise on minerals and metallurgy ‘Peri 
Lithon" (On Stones) had been attributed to 
Theophrastos, a pupil of Aristotle. 

In 1981, out of occurrences of approxi- 
mately 50 known mineral ores, about 20 
were mined and underwent varying degrees 
of processing. The country produced both 
metallic and nonmetallic ores and mineral 
fuels, that for the first time included pe- 
troleum and natural gas. Private and 
Government-controlled producers of ores, 
fuels, and metallurgical products remained, 
for the most part, the same in 1981 as they 
were in 1980. The two notable exceptions 
were the virtual nationalization of Larco 
S.A. (Bodossakis Foundation), the country's 
chief nickel producer, and the proposed sale 
to the Greek Government of the Laurium 
mining operations (Companie Francaise des 
Mines du Laurium S.A.F.) by the controlling 
French firm, Penarroya. 

Aluminum.—Greece 


remained the 


The mineral was mined primarily in the 
mountainous regions of the central part of 
the country. According to the latest publish- 
ed sources, the proved and possible reserve 
base was about 650 million tons of ore, 
although other estimates have indicated a 
reserve base of up to 1 billion tons. The ore 
was of good quality, and was graded at an 
average of 56% Al- O, and 4% SiO. 

The Bauxite Parnasse Mining Co. S.A. of 
the Eliopolos Kyriacopoulos Group, the 
largest bauxite producer in Greece, came 
close to its planned 2-million-ton output for 
1981 with a reported actual production of 
1.8 million tons. The company’s under- 
ground mine expansion program continued 
in 1981 with the objective of underground 
mining output reaching 50% of the total by 
1982. Elsewhere, the second largest bauxite 
producer, Eleusis Bauxite Mines of the Sca- 
listiris Group, was reported to have begun 
the development of a new mine at Lamia. 
Elikon Bauxite (G. Barlos S.A.) and the 
three mining subsidiaries of Aluminium de 
Grece S.A. (AG) remained the other lead- 
ing producers, with a combined annual 
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capacity of over 900,000 tons, and were 
reported to have continued with their facili- 
ty upgrading programs in 1981. 

Despite a depressed world metals market 
and reduced domestic aluminum sales in 
1981, demand for Greek bauxite increased 
owing reportedly to a rise in its use in steel 
production, as well as to reported Soviet 
Stockpiling. Prices per ton of bauxite were 
expected to rise 25% in 1981 over those of 
1980. As in previous years, most of the 
Greek bauxite was shipped to the Soviet 
Union and Romania; a substantially small- 
er amount was exported to the EEC. The 
remaining bauxite was used domestically by 
Aluminium de Grece S.A. (AG) to produce 
alumina and aluminum. 

In April 1981, an agreement was conclud- 
ed between the Soviet firm Tsvetmetexport 
and the Hellenic Industrial Development 
Bank (ETVA) for a Soviet feasibility study 
for the construction of a new 600,000-ton- 
per-year alumina plant in Greece. The Sovi- 
et plan to build this plant called for pay- 
ment in alumina over a period of years. The 
issue of market guarantees for the plant's 
alumina production after the investment 
was repaid had reportedly caused some 
concern to the Greek authorities. A counter 
proposal from the Government of Iraq call- 
ed for the construction of an integrated 
alumina-aluminum facility, which would be 
powered by Iraqi oil. Payment would be in 
primary metal. Iraq would also have a share 
of the sales to third parties in the event it 
could not domestically absorb the alumi- 
num. No decision or firm commitment was 
reported on these proposals during the year. 

The Greek primary aluminum industry, 
established in 1965 at Aspra Spitia, was 
wholly owned and operated by Aluminium 
de Grece S.A. (AG), a subsidiary of the 
nationalized Pechiney Group of France. The 
industry, adversely affected by a depressed 
world aluminum market in 1981 and by a 
20,000-ton decrease in domestic sales with 
respect to.that of 1980, was nevertheless 
able to increase output by 1,000 tons and 
exports as a percent of sales by 13%. This 
was largely owing to increased sales to the 
Middle East and to the EEC. Reportedly, 
Syria, Saudi Arabia, Jordan, and the United 
Arab Emirates contracted for about 50% of 
the exported aluminum. 

Chromite.—Greek chromite ranges from 
18% to 20% Cr,O, at Xeralivado to 35% 
Cr. O, in scattered podiform deposits. In 
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1981, work sponsored by the Greek Govern- 
ment, through ETVA and the Hellenic In- 
dustrial and Mining Co. (HIMIC), included 
groundbreaking in March for the 30,000- 
ton-per-year Tsigeli ferrochromium plant, 
near Volos. 

The Tsigeli plant was planned to undergo 
scheduled trial runs by the end of 1982, and 
full startup of operations would begin in 
early 1983. Technology would be provided 
by Outokumpu Oy of Finland at a cost of 
$23 million to $28 million. The Hellenic 
Ferro-Alloy S.A., a HIMIC subsidiary in 
charge of Greek ferrochromium develop- 
ment, in parallel with the Tsigeli ferro- 
chrome plant project, planned to begin con- 
struction of a chromium concentrator at 
Skoumtsa in late 1981 to produce concen- 
trate with a 50% Cr. O, content. The project 
was planned for completion at the begin- 
ning of the trial runs of the Tsigeli plant in 
1982. United States and Swedish companies 
were reported as the main bidders for sup- 
plying equipment for this plant. 

Iron and Steel.—Salient developments in 
the industry concerned the Metallurghiki 
Halyps Co. Facility expansion and improve- 
ment was begun that would eventually 
raise the company's plant capacity to 
600,000 tons. This company also concluded 
an agreement through the Swiss firm Sytco 
to sell 100,000 tons of construction steel and 
100,000 tons per year of pipe to the U.S.S.R. 
in 1981-85; the value of this sale was in 
excess of $300 million. 

Lead and Zinc.—The Aegean Metallurgi- 
cal Industries S.A., the former Hellenic 
Metals S.A. and a subsidiary of ETVA, did 
not proceed with its investment plans for 
the development of the lead-zinc sector in 
1981 owing to the depressed world prices for 
lead, zinc, and silver. The firm was to 
produce a smelting facility in northern 
Greece for the production of lead and zinc 
as well as associated gold, silver, and other 
metals. Although the project was not aban- 
doned, the Greek Government would re- 
quire fuller study prior to its implemen- 
tation. 

The Kassandra lead and zinc mines on 
the Chalkidiki Peninsula reported on over- 
all production increase for the year. Also, 
new but unspecified lead-zinc deposits were 
reported to have been discovered by the 
Kassandra mining operations, which are 
owned by Hellenic Chemical Products and 
Fertilizers Co. 

At the end of 1981, Greece’s oldest lead- 
zinc-silver mining operation, Companie 
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Francaise des Mines du Laurium S.A.F., a 
subsidiary of Penarroya of France, suspend- 
ed its lead-silver operations, and offered to 
sell its assets to the Greek Government. 
Negotiations were reportedly conducted for 
Government acquisition of this firm. The 
company asked about $10 million in foreign 
exchange of which about $2.7 million would 
be used to settle outstanding debts. 

Nickel.—Owing to very adverse interna- 
tional nickel market conditions, Larco S.A. 
of the Bodossakis Group, the country's larg- 
est nickel producer, suffered a 20% preduc- 
tion cutback and inccurred a debt of over 
800 million drachmas for the year. Late in 
1981, Government banks foreclosed on the 
company and took about 80% of the compa- 
ny's equity to settle the debts, includ- 
ing a sum of $30.4 million that was borrow- 
ed at the beginning of the year at a 4% 
annual interest rate. Negotiations between 
the Government and Larco S.A. were re- 
ported to have begun in 1981 to create a 
new industrial concern with predominant 
Government financial control. 


NONMETALS 


Asbestos.—The ETV A-sponsored 5-mil- 
lion-ton-per-year open pit mine and 100,000- 
ton-per-year processing plant at Zidani 
in northern Greece were put into operation. 
The cost of the project exceeded $60 million. 
The asbestos reserves were estimated at 95 
million tons with a 2.6% chrysotile fiber 
content. The export of the Greek asbestos 
fibers will be conducted through a Greek 
company b dni jointly with the PET- 
ROW Co., a firm specializing in world asbes- 
tos trade. 

Magnesite.—The magnesite industry, as 
most other domestic mining industries, was 
hurt by adverse market conditions. The 
downward business trend began in the sec- 
ond half of 1980, and continued through the 
end of 1981. The depressed steel market as 
well as competition from North Korean and 
Chinese lower quality and lower priced 
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products were some of the causes of this 
condition. In 1980, Larco S.A. of the Bo- 
dossakis Group closed its magnesite process- 
ing and sintering facilities at Troupi in 
northern Euboea. The industry's plan to 
lower production in 1981 was largely car- 
ried out. Furthermore, this trend was fore- 
cast to continue at least through 1982. 


MINERAL FUELS 


Lignite.—Greek authorities announced 
plans to increase the production of domestic 
lignite, as well as oil and gas, to reduce the 
country’s reliance on imported sources of 
primary energy 

By edt the Public Power Corp. had 
increased Greek lignite output by nearly 4 
million tons per year. Exploration for new 
deposits continued at Ptolemais, Pyrgos, 
Aliveri, Megalopolis, and in Crete (Kanda- 
nos Área). 

Petroleum and Natural Gas.—The Prinos 
offshore oilfields and gasfields began 
Greece’s first production during the year. 
Production was expected to reach 30,000 
barrels per day of crude oil and 18 million 
cubic feet of gas. 

During the year the Greek Government 
awarded a license to the Italian firm AGIP 
S.p.A. that would allow this firm to conduct 
exploratory drilling in the Paxi area. Petro- 
leum exploration during the year had main- 
ly negative results. 

Uranium.—Reportedly, a new uranium 
deposit was discovered at Arkoudorema. 
The deposit is apparently larger than the 
Paranestion deposit, also in the same area. 
The exploration of uranium in the Marame- 
na lignite deposits was moderately success- 
ful with reserves there estimated at 4,000 
tons. 


1Foreign mineral specialist, Division of Foreign Data. 


, values have been converted 
Greek drachmas ) to U.S. dollars at the rate of Dr 
56 = US$1.00. 
*Business and Finance, Athens. No. 165, October 24, 
1981, pp. 1-10. 


Table 5.—Greece: Primary energy balance for 1981 
(Million tons of standard coal equivalent) 


Coal 
ite, 
Total anthracite, Crudecil Natural Hydro- 
primary bitumi- petroleum associated and other 
energy nous), products 
iquets 
Production 222222222222 22222 70.08 18.6 5.8 50.8 88.0 
————————À— — P" 18.1 T *18.1 e us 
importa cce seems 14.6 1.0 13.6 no oe 
Apparent conasumptioõ-uuüUuw --- 66.58 14.6 8 50.8 88.0 
ted. 
lOne ton of coal equivalent (SCE) 7, 000, 000 kilocalories. Conversion factors used are hard coal, 1.0; lignite 
and brown coal, 0.5; briquets 0.67; coke, 0.9; crude oil, 141; refinery products 1.58; natural gas, 1.88 (per thousand 
meters); man gas, 0.6; and hydroelectric power, 0.125 (per kilowatt-hours) 
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The Mineral Industry of 
Hungary 


By Walter G. Steblez! 


In 1981, Hungary's centrally planned 
economy showed signs of overall improve- 
ment compared with that of 1980. Although 
the planned 1981 targets for all major 
economic indicators were not met, actual 
performance shortfalls, in most cases, var- 
ied by narrow margins from their respective 
plans. 

National income (gross national product 
less services) increased 1.8% versus the 
planned 2.596, and industry's share of gen- 
erated national income amounted to 49%. 
Industrial production rose 2.3% in 1981 
versus the planned 3.0% to 3.5%. The min- 
ing sector’s share of gross industrial produc- 
tion was 6.0% and that of metallurgy was 
9.9%. The mining industry’s labor force 
declined by about 8% in 1981 to approxi- 
mately 113,000 workers, of which 17% were 
nonmanual and technical personnel; the 
country’s labor productivity in the mining 
sector was reported to have dropped by 
about 2.4%; however, the wage scale re- 
mained the highest in industry and amount- 
ed to an average monthly earning of 6,642 
forints.2 The metallurgical sector’s wage 
scale was the second highest in industry at 
5,054 forints per month. 

Government Policies and Programs.— 
The general aim of the Hungarian state 
planning bodies in recent years has been to 
increase the production of marketable in- 
dustrial goods in accordance with Western 
quality standards. The often-stated ultimate 
aim of this program was the creation of 
some degree of currency convertibility of 
the forint with other Western convertible 
currencies. This would require the upgrad- 
ing of Hungarian technology and industrial 
efficiency to Western European stand- 


ards. Two of the problems that Hungarian 
industry had to face during the year were 
the need for increased energy conservation 
and alignment of its output with the de- 
pressed market conditions for a number of 
products, including metallurgical produc- 
tion. During the year, prices for petroleum 
increased 12%. The price of natural gas rose 
15%, and that of coal and coke increased by 
10% and 5%, respectively. The price of 
electricity went up 9%, and that of thermal 
energy increased by 11%. 

Wage-incentive plans for 1982 included a 
stricter linkage of wage with measurable 
increases in productivity; wage increases 
would apparently be smaller than in the 
past but would also be less arbitrary. The 
existing wage rates, however, would still 
apply to coal and ore mining, ferrous metal- 
lurgy, and a number of other industrial 
areas. 

The Hungarian national economic plan 
for 1982 called for a 1.0% to 1.5% increase 
of the national income compared with that 
of 1981. Industrial production was to grow 
by 2.0% to 2.5% over the same period. Per 
capita income and consumption would re- 
main at approximately the same level as in 
1981. It was also expected that the industri- 
al labor force would decrease in 1982, but 
that production increases would stem from 
increases in productivity. 

Major investments in the and 
metallurgical fields would continue in 1982 
with ongoing new mine development and 
facility expansion in the bauxite mining 
industry. Industrial development was 
planned in both light and heavy metal 
production, in coking coal production, and 
in the nuclear energy field. 
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PRODUCTION 


Owing to limited markets, production 
dropped in the mining, smelting, and 
construction-materials industries. The out- 
put of the Hungarian steel industry declin- 
ed by 496 in the first half of 1981 compared 
with output during the corresponding peri- 
od in 1980. Some production bottlenecks 
were allegedly caused by inadequate trans- 
portation, which caused inventories to rise 
excessively. 

Also, shortfalls by the country's machine 


industry was reportedly one of the reasons 
only a moderate increase in industrial pro- 
duction was achieved during the year. 
Transportation manufacturing facilities 
were reportedly allowed to stagnate, while 
the branches preducing communication 
equipment developed at a faster pace. 

In 1981, Hungary's mineral industry con- 
tinued to produce substantial quantities of 
bauxite and manganese ore, as well as some 
lead-zinc ores and uranium. 


Table 1.—Hungary: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity* 1977 1978 1979 1980" 1981* 
METALS 
Aluminum: 
Bauxite, gross weight thousand tons 2,949 2,899 2,916 2,950 i 
Alumina, gross weight Leu 783 782 788 805 99 
. ðVÄK Me eU 71,835 71,8359 71,879 73,498 374,258 
Mine output, metal content* 5 1.000 500 F100 a oe 
Smelter, secondary! ______________ 800 100 100 100 
including secondary” ..------ 12,100 18,100 12,000 12,000 12,000 
Gold, mine output, metal content® å 
thousand troy ounces. - 115 60 60 60 360 
Iron and steel: 
Iron ore: 
Gross weicht thousand tons... 525 534 532 426 3422 
Iron content aue 116 120 121 90 288 
For steel industry do... 2,175 2,252 2,262 2,094 32 065 
For foundry ue — 111 78 107 120 128 
Total ·¹ - do— 2,286 2,930 2,969 2,214 32,198 
Ferroalloys: 
Ferrosilicon ..--------------— *6,800 97,600 77:126 10,390 10,500 
G' = 2,900 2,900 4,300 2,400 2,500 
e hee ee eae 9,700 9,900 712,026 12,790 13,000 
Crude steel! thousand tons. . 8,723 8,877 8,908 8,764 33,645 
Semimanufactures, rolled onl / do- 3,077 3,188 3.240 3, 8,100 
Mine output, metal content 1,200 1,100 1,000 1,100 1,000 
37770 200 100 100 100 100 
Run of mine 160,637 156,181 180,871 134,472 185,000 
(^ PORE MC CRT ee E 120,000 114,000 83,000 ,000 ,000 
Silver, mine output, metal content 
troy ounces®_ — 89 82 $2 T33 33 
Mine output, metal content... 3,000 2,800 2,600 2,800 2,000 
Metal, smelter, secondary 600 600 600 600 600 
NONMETALS 
Cement, hydraulic... thousand tons. _ 4,620 4,164 4,851 4,660 34,635 
tonite: 
| mo nro nnn ̃ ͤ d nee 80,003 82211 12,488 685 77, 600 
ae ma EI gh ea re tae 51,686 56,076 48,140 51,061 50,000 
Kaolin: 
Ut a eh cuc e ee 71,455 68,199 63,457 51,839 50,000 
C Even ee ee 8 6,000 6,859 7,300 7,067 7,000 
Lime, calcined |... thousand tons 748 740 74 698 700 
Nitrogen: N contont of ammonia — — _ _ — — EN 129 146 803 795 2818 
Perlite eae a Re ...!... 108,270 92,630 97,895 99,210 99,500 
Pyrites, gross weight? ___— -------------- 7,000 7,000 7,000 7,000 7,000 
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Table 1.—Hungary: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981 
NONMETALS —Continued 
Refractory materials, n.e.s 
Chamotte 53 thousand P us = gh p Et 141 p^ 
).... oo 
8 RS: thousand cubic meters. .. 12,890 13,821 13,254 11.634 11,500 
Common ccc 288 219 415 406 400 
S Foundry .........- thousand tons 732 787 818 496 500 
tone 
Dimension, all types do- 3 2 2 1 1 
r: 
Dolomitte do- 1,173 1,171 1,304 1,200 1,200 
Limes tone do... 8,263 8,598 8,563 8,415 8,500 
"| ERE EE gegen Pe do- 84 81 81 43 45 
Sulfur: 
From pyr ite 3,000 8,000 8,000 8,000 8,000 
Byproduct, elemental, all sources 8,004 8,633 9,412 9,298 9,200 
Total. unum cu DELE LLL 11,004 11,633 12,412 12,293 12,200 
Sulfuric aciooodod -- 632,632 643,795 587,948 589,834 3513,240 
Tal o cui ser ee er PO SUE 16,000 17,500 17,500 17,500 17,500 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black? ______________________ 5,000 5,000 5,000 5,000 5,000 
Bituminous thousand tons. . 2,925 2,954 3,002 3,065 33,066 
„ . o — 14,433 14,302 14,182 14,157 314,463 
Lignite_ - --—-------------—- do— 8,096 8,414 8,475 8,479 38,418 
Total ------------------ do— 25,454 25,670 25,659 25,701 325,942 
Coke: 
Coke oven: 
Metallurgical „ do— 586 604 651 673 3645 
FWF RUN ESTNE do. ... 170 170 170 170 170 
Total ge oe do... 156 774 821 843 3815 
Gashouse*_________________- do- 190 185 180 180 180 
Total cokle -_- do. ... 946 959 1,001 1,028 3995 
Fuel brique tg Occo 1,105 1,169 1,251 1,250 1,250 
Manufactured _______ million cubic feet. 20,376 19,811 18,152 19,317 18,000 
Natural, marketed ~ _---------- do... 253,464 259,420 230,286 216,902 3211,782 
Natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels. .. 1,420 2,380 3,834 3,791 3,700 
Liquefied petroleum gas . -------- do... 2,866 2,912 3,480 *3,600 8,500 
Peat, agricultural use thousand tons . 70 70 70 70 70 
Petroleum: 
Crude: 
As reporteeiedſgqal do_ ___ 2,191 2,198 2,200 2,081 32,024 
Converted 
thousand 42-gallon barrels. . 16,717 16,771 16,405 15,497 315,443 
Refinery products:® 
Gasoline including naphtaa do 9,928 11,475 13,005 12,240 12,000 
Kerosine and other light distillates® 
do- 6.107 6.285 5,968 6,960 7,000 
Distillate fuel oil ... do— 885 26,968 29,571 ,201 21,000 
Residual fuel oil do- 23,543 24,549 ,440 21,758 21,000 
Lubricants... -------- do... 1,229 1,121 1,184 1. 1.000 
Liquefied petroleum gas do 1.102 1,218 1,160 €1,100 1,000 
Asphalt and bitumen do— 006 4,145 8,951 3,927 3,900 
Paraffin and petrolatum do 198 208 251 250 
Total... a do... 71,798 15,969 81,449 74,533 73,150 


Table includes data available through Sept. 2, 1982. 


In addition to the commodities listed, diatomite, gypsum, and a variety of other crude construction materials such as 


common clays are produced, but available information is inadequate to make reliable estimates of output levels. 


figure. 
*1896 to 20% Mn. 
5Excludes refinery fuel and losses. 
*Data derived by subtracting reported motor gasoline and white spirit data from reported light refinery products total. 


432 


MINERALS YEARBOOK, 1981 


TRADE 


The Hungarian foreign trade position 
showed overall improvement in 1981 com- 
pared with that of 1980, although the plan 
was not fulfilled. Total exports for the year 
rose by 6.4% compared with those of 1980, 
and imports increased by 4.7%. The coun- 
try's incurred foreign trade deficit was re- 
duced to 15 billion forints in 1981 from 19 
billion forints in 1980. Trade with the Coun- 
cil for Mutual Economic Assistance (CMEA) 
bloc? increased by about 7.4%, and, report- 
edly, trade with the Soviet Union achieved 
the first surplus since 1974. On the other 
hand, exports to market economy countries 
dropped 3.0% compared with those of 1980, 
and imports were reduced by 0.9%; the 
percentage of total trade that was con- 
ducted with market economy countries in 
convertible currency declined by 296 to 
45%. 

In the CMEA bloc, the Soviet Union 
remained Hungary’s largest trading part- 
ner; the second most important trading 
partner was the German Democratic Re- 


public. In convertible currency trade, the 
Federal Republic of Germany remained 
Hungary’s largest trading partner, followed 
by Austria. 

In mineral commodity trade, depressed 
world prices in 1981 allowed Hungary to 
purchase metallurgical products, with the 
exception of zinc, at substantially lower 
prices than in 1980 but the same market 
conditions also reduced the export price of 
Hungarian rolled steel by 12% and foundry 
aluminum by 21% on the world market in 
1981. However, in CMEA soft-currency 
trade, the export values for Hungarian- 
produced bauxite, alumina, and foundry 
aluminum as well as finished aluminum 
products and rolled steel increased from 
1996 to 2796, which, in part, reflected the 
import price increases for petroleum and 
gas as well as coal briquets. On the whole, 
Hungary's raw and other material import 
bill was about 1296 higher in 1981 than in 
1980. 


Table 2.—Hungary: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodity 1979 1980P 
3 Other (principal) 
METALS 
Aluminum:? 
Bauxrite.._________________ 595,687 541,948 -- Czechoslovakia 330,167; East Germany 
141,306; Poland 70 0,205. 
Oxides and hydroxides ________- 701,444 693, 838 -. U $8. R 381,815 Austria 136,184; Poland 
Metal including alloys: 
Scrap sz 10,970 9,372 AE 14 0 „013: Austria 3,102; West Germany 
Unwrou ght 81.915 85, 886 —— Poland 18,955; Czechoslovakia 17,807; 
East German 12,427. 
Semimanufactures 27,241 28,861 T East German any 8, 111; Sweden 3,708; 
Cadmi etal ] all all . 
um m including 
forms _______________ m EN 10 NA E NA. 
Chromium: 
Ore and concentrate... 2918 NA € NA. 
Oxides and hydroxidees _ 337 105 -- Italy 68; Finland 25; Yugoslavia 15. 
Cobalt oxides and hydroxidees 3 NA -- NA. 
r: 
ulfate t e 86 560 414 Er is Germany 194; France 160; Austria 
Metal including alloys: i 
M EU POVNET 6,616 5,195 -- Austria 8,459; West Germany 1,611. 
Unwrou ght. 6,935 3,857 _. All to West Germany. 
Se ufactures 12,421 3,566 144 va Germany 1,866; Austria 887; Italy 


See footnotes at end of table. 
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Table 2.—Hungary: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel: 
Ore and concentrate 
Metal 


Pig iron, cast iron, powder, shot“ 
Ferroalloys* 25575050 DN 
Steel, primary forms? 


Semimanufactures: 
Bars, ds, angles, shapes, 
sections... 
Universalis, plates, sheets? 
Hoop and strip? 


Tubes, pipes, fitting 
Castings and forgings, rough? 


ERR MET ree SNR RE ER 
Semimanufactures 
Moly bdenu ese ore and concentrate? 
Molybdenum metal including alloys, 
kilograms_ _ 
N rede 


Metal including elloys) ^ 55777 
etal including alloys: 
Scra 


Platinum-group metals including alloys, 
unwrought and partly wrought 


value, thousands 

Silver: 
Waste and sweeping _ _ _ _ _ do... 
Metal including alloys, wrought or 
partly wrought... do... 


Tantalum metal including alloys, all 

COPING Vo oou uu 
Tin metal including alloys, scra 
B metal 5 alloys, all 


Zirconium metal including alloys, 
all Tu e a a ograms. _ 


Ash and residues 
Oxides and 5 „ 
Metalloids - 


Bede metals — alloys, all forms 
NONMETALS 
Abrasives:? 
Artificial: Corundum ________~-~- 


e and polishing wheels and 


3 value, thousands  . 


See footnotes at end of table. 


1979 


1,616 
387,000 
15,477 


2,000 
9,239 


"839,827 


384,234 
18,750 


20,707 
72,287 
25, 378 
43,365 


8,512 


$2,118 


1980P 


114,070 
311,345 
15,608 
327 


NA 
15 
87,145 


715 


United 
States 


Destinations, 1980 


Other (principal) 


NA. 

ser atl West Germany 8,911; Austria 
Allto Yugoslavia. 

NA. 


Turkey 5,585; West Germany 4,486; Switz- 
erland 2,002. 


Iran 146,701; West Germany 116,049; 
U.S.S.R. 88,783. 
Italy 53,236; Iran 39,585; India 30,655. 
rra 6,489; Iran 1,539; Czechoslovakia 
West Germany 169; Austria 107; Yugo- 
sla 
Iran 5,514; West Germany 3,990; Austria 
USSR. 12,922; West Germany 5,679; Fin- 
land 4, 994. 
India 4, 121; West Germany 3,708; Italy 


695. 
West ( Germany 19,898; Iraq 3,190; Sweden 


NA. 
Italy 2208 West Germany 1,258; Austria 


NA. 
Saudi Arabia 74. 
Poland 28,841; Czechoslovakia 8,904. 


Yugoslavia 707. 

All to Austria. 

West Germany 461; Austria 10. 

Austria 150; West Germany 51. 

Yugoslavia 89; West Germany 21; Italy 15. 

West Germany $1,817; Italy $246. 

West Germany $6,146; United Kingdom 
$198. 

West Germany $503; Austria $360; United 
Kingdom $243. 

NA. 

All to United Kingdom. 

Mainly to Yugoslavia. 

Nen Germany 421; Austria 317. 


NA. 


NA. 

Austria 18,543; West Germany 3,141. 
Switzerland 5. 
Belgium-Luxembourg 2; Indonesia 1. 


NA. 
West Germany 127; Austria 68. 


bab Germany 6,600; Romania 1,040; Italy 


Romania $1,084; East Germany $550; Po- 
land $41. 
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Table 2.— Hungary: Apparent exports of mineral commodities! — Continued 
(Metric tons unless otherwise specified) 


sar 


DARNE one value, thousands 
ynthetic ___________- MEIN 
Sodium and potassium compounds: 
Caustic potash |... 2. 
Caustic soda —_ -—- - ----------—-- 
Stone, sand and gravel: T 
nsion stone, worked __ — ___—— 
Dolomite, chiefly refractory- grade 
Gravel and crushed rock? _ _ _ — _ — — 
Limestone excluding dimension 
Quartz and quartzite ------ 
Sand:? 
Industrial 1!qh .- 
Construction cubic metera_ — 
Elemental, crude- ------------ 
ic cdi 
Talc, steatite, soapstone, pyrophyllite 
Other nonmetals: 
, Sasra aa 
and dross, not metal-bearing 
o gens 
Halides? d 


See footnotes at end of table. 


1979 


197 


r 9748,015 


431 
89,705 


104,052 


1833 
213,274 
74.017 

660 


85,801 
$29,314 
4,850 
79,323 
1220 
104.714 


1.168 
2.548 
3,067 


842 
40 


United 


Destinations, 1980 


Other (principal) 


S to Belgium-Luxembourg. 
Yugoslavia 136,713; Poland 25,001; 
USSR 15,287. 


All to 
3 


rmany 11,004; Poland 4,499. 
icd 4,148; West Germany 
Italy 120; Netherlands 25; Greece 13. 
Austria 1,901; West Germany 1,401; Italy 


371. 
Romania 8,432; Italy 3,665; West Germany 
2,953. 


3 352, Switzerland 
5 $1,011. 


Austria 3,663; Switzerland 147. 
All to Switzerland. 


NA. 


Y lavia 138,090; West Germany 
Higis undetermined 622 ,653. 


Wei Germany 53,131; Yugoslavia 28,324; 
Turkey 7,689. 
Yugos avia 69, 787; Poland 11,077; Austria 


All to a 
NA. 


All to Italy. 
Yugoslavia 40; Greece 15. 


All to Switzerland. 
All to West Germany. 


"Nm 
avia. 
All to Egypt. 
Switzerland 889; Austria 187; West Ger- 
many 118. 
West Germany 248; Finland 100. 
Yugoslavia 12,900; U.S. S. R. 15,905. 


All to Yugoslavia. 
Austria 9,825. 


Yugoslavia 19,616; Austria 16,549. 
Czechoslovakia 267, 544; Austria 26 ,128. 


All to Austria 
Yugelavia 88041; Austria 5,444; Poland 


East Germany 28,318; Austria 27,329; Po- 
land 12,540. 
M maios 45, 452; West Germany 1,062. 


All to Tunisia. 
NA. 
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Table 2.—Hungary: Apparent exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Destinations, 1980 
Commodity 1979 1980P 
Hee Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal and briquets: 

Anthracite and bituminous coal? _ _ _ 48,500 267,000 -- NA. 

a of anthracite and bituminous 

Ligni Varro ioi der iei ding b rues |. 20988 — 4454 2 Austin 24 221: U.S.S.R. 20,826. 

ite inc i iquete~_______ 9 LÀ €—— 
Coke and semicoke. . 223 596 -- All to rr 
Gas, natural million cubic feet 211 311 — All to U 
Peat including briquets? ? . 4,541 6,340 -- Austria 2215 West Germany 1,847; Yu- 
goslavia 
Petroleum and refinery products: 
thousand 42-gallon barrels. _ 8,804 6,752 -- NA. 
Refinery ucts: 
Gasoline do— 21,172 841 _. Mainly to West Germany. 
Kerosine and jet fuel? 
do 374 408 -. USSR. a East Germany 48; West Ger- 
many 18. 
Distillate fuel oil. do— 971 702 _. Austria 268; Poland 224; U.S.S.R. 166. 
Residual fuel oil?! do- 550 2,738 -— Austria 1,419; West Germany 543; 
Czechoslovakia 457. 
Lubricants! |... do... 261 805 _. Austria 129; Yugoslavia 87; Vietnam 26. 
i uefied petroleum 
Liq gas as 1,827 840 Bo Tugoravis 840; West Germany 171; Italy 
105. 
Mineral jelly and wax? 
do- 196 240 West Germany 88; Italy 46; Austria 38. 
Bitumen and other residues? 
do- 485 604 s5 Eua 196; Lebanon 105; West Germany 
Bituminous mixtures 
do. ..- 6 2 — Mainly to Yugoslavia. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals! .— 18,500 150,728 -- Italy 61,388; Romania 34,284; West Ger- 
many 31,453. 

PPrehminary. ‘Revised. NA Not available. 

Owing to tbe lack of official trade data published by H „ this table should not be taken as a complete 
presentation of this country's mineral trade. These data are compiled om various sources, which include United Nations 
information, data published by the partner trade countries, and partial official trade sources of Hungary. 

*Official Trade Statistics of Hungary. 

‘Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 

“May include other metals. 

Lens than 1/2 unit. 


*Statistical Yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


Table 3.—Hungary: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 
gaea Other (principal) 
METALS 
Aluminum: 
Bauxite. __________________ 245 156 m All from West Germany. 
Oxides and hydroxides 850 123 () West Germany 102; France 19. 
Metal including alloys: 
UE ght? = : 180 187 187.888 C USSR. 166,749; Poland 15,900; 
norogn t 7 " -— 7 
RR ded 30). 
Semimanufactures? |. . _ 10,810 7,923 2a East rx 4 3,724; Romania 1,626; 
U.S.S.R. 980. 


SOE daa ee ee re PRR Te 1 NA -- NA. 
See footnotes at end of table. 
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Table 3.—Hungary: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


nim metal including alloys, all 
r sc a ee 
Chromium ore and concentrate 


Cobalt: 
Oxides and hydroxides 


Iron and steel: 


thousand tons 


Ferroalloys? 


Tubes, pipes, fittings! _ _ _ _ _ 
Castings and forgings, rough? 


Lead: 


Oxides 
Metal ae alloys: 
Unwrought_ 


Ore and oara 3 
GGG %%/ô§öôð⁵O—vſiwu³nvwvvv 8 
Mercur 76-pound flasks  .. 
Sir. ates pe 
and concentrate 
Metal including alloys. - - —~- 
Nickel metal including ilove 


Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands 


Silver metal meluding alloys, worked or 
partly work do_ 


See footnotes at end of table. 


1979 


75, 414 
541,345 


261,302 
326,245 
11,532 


2,000 
40,849 


69,972 
12,100 
1,983 
3,599 
313,177 
63 


225 
13 


$8,762 


1980? 


3,286 
320,799 
44, 000 
255,823 
87,456 
443,633 


178,187 
340,562 
9,442 


3,000 
81,421 


69,131 
13,838 
1,773 
2,911 
312,868 


$5,120 


United 
States 


Sources, 1980 
Other (principal) 


All from . eme 
U. T "s 15,000; Greece 3 000, Turkey 


All from France. 
NA. 


U.S.S.R. 4,080; Netherlands 100; West 
Germany 36. 


Switzerland 1,351; Belgium- 
Luxembourg 964; West Germany 


West Germany 4,020; Austria 1,536; 
Poland 997; undetermined 22, 409. 


West Germany 1 ,000; Italy 233; Aus- 
tria 178; un etermined 6,618. 


i a 8,049; India 150; Yugoslavia 
Romania 187,850; U.S.S.R. 93,323; 
Austria 29,623. 


S.R. 254,408; Canada 1,000. 
S.R. 47,917; Norway 15,760; 
oslovakia 6,873. 


S.R. 395,888; Bulgaria 19,962; 
Yugoslavia 1 0,044. 


NA 

U.S. 
US. 
US. 


U.S.S.R. 188,613; Czechoslovakia 
11,617; Austria 4,755. 

USSR. 298, 445; Czechoslovakia 
28,665; West Germany 17,040. 

West German rwr 8,060; France 2,225; 

T 3 1.4 


Czechoslovakia 17,439; U. S. S. R. 5, 772, 


1,506. 
via 9,090; Italy? 2524 East 
rmany 151. 
France 1,347; Poland 408; Austria 22. 


France 1,630; Austria 1,280. 

West Germany 2,269; Canada 100; 
undetermined 10 0,387. 

Belgium-Luxembourg 10; West Ger- 
many 8. 


All from Yugoslavia. 
West Germany 19. 


U.S.S.R. 15,457. 
NA. 


All from Netherlands. 
All from Japan. 


All from West Germany. 


Canada 73; United Kingdom 19; 
Sweden 9. 


West Germany $7,024; Italy $380; 
Austria $75. 


West Germany $2,752; Switzerland 
$1,425; France $741 
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Table 3.— Hungary: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tantalum metal including alloys, all 
OF 1 o eL n e LL. 
Tin metal including alloys: 
Unwrought .......-.-.----- 


Semimanufactures. ----------- 
Titanium: 
Ore and concentrate... 


Meta! F including alloys, all forms 


and concentra 
i Metal including alloys; all form 
inc: 


Metal including alloys: 
Blue powder 
Unwroughnhjtt . 


Semimanufactures 


Other metals: 
Ores and concentrates? .. 


Ash and residues 
Oxides and hydroxides 


Metalloids________________- 


als 
Base metals including alloys, all forms 


NONMETALS 
Abrasives: 
EM Pumice, emery, corundum, 


Dust and powder of precious and semi- 
precious stones excluding diamond 
value, thousands 


vanes and polishing wheels and 
TTT 


Boron materials: 
Crude natural borates__________ 
Oxides and acid 


Clave T clay products: 
Chamotte earth including prod- 


See footnotes at end of table. 


1979 


2,199 


210 
$22,471 


57,067 


17,491 


67 
280 


657 
37,540 
8,182 
3.545 
764, 795 
3.553 


169,679 
41,685 
82,596 


1980P 


3,087 


NA 
324,319 


$7,215 


5,925 


10 
1,078 


9,358 


283 
88 


24 
4,343 


$190 


1,165 
48,402 
19,879 


11,920 
4 


, 


861,198 
3,221 


66,149 
84,903 
18,220 


United 
States 


$21 


Sources, 1980 
Other (principal) 


All from West Germany. 


Belgium-Luxembourg 140; West Ger- 
many 30; undetermined 1,450. 
Netherlands 9. 


arredi 1,583; West Germany 


United Kingdom 1,844; Finland,740; 
N Germany 559. 


All from United Kingdom. 
Japan 12; United Kingdom 2. 


Belgium- Luxembourg 1,171; Italy 
1.022; Austria 592. 


NA. 
Poland 8,924; Yugoslavia 3,192; West 
aad 2,131; undetermined 


France 500; West Germany 480; Yu- 
goslavia 203; undetermined 5,939. 


USSR 1,292; Canada 762; Portugal 


All from Yugoslavia. 
Sweden 637; Japan 78; United King- 


dom 48. 
France 8,596; Norway 300; Italy 190. 


Israel 267; United Kingdom 15. 
N 40; Austria 36; West Germany 


Italy 22; West German 
West German 2,201; aly 1,213; 
Switzerland 375. 


Be * G55. United 
Küngdonn $4 2; West Germany $33. 


Austria 437; West Germany 318; 
Yugoslavia 129. 

U.S. S. R. 41,639; Botswana 5,301; 
Canada 1,254 


1, : 
Y lavia 18,929; West Germany 
950. 


Turkey 10,000; Netherlands 1,890. 
France 2,410; U USSR. 1 ,064; West 
U.S.S.R. SR 511.89 ,892; East Germany 
247,615; Romania 70,697. 
Austria 1 831: France 1 „390. 


. 60,568; Israel 1,548; 


Austria 1 13,280; East Germany 10,843; 
Czechoslovakia 8,538. 

Czechoslovakia 47 384: Poland 14,966; 
West Germany 1,150. 
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Table 3.—Hungary: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 WF 
e Other (principal) 
NON METALS —Continued 
Clays and clay products —Continued 
Products: 
Nonrefractory / 2,109 3,904 T" iir. cu 1,515; Italy 1,272; Austria 
Refractory? jj 44,414 48,925 -— Austria 27,079; West Germany 
10,015; East Germany 8 819 
Diamond: 
Gem, not set or srung 
ue, thousands Ru $469 $113 Switzerland $332; Sweden $14. 
Industrial do— $2,631 $2,127 = Belgium-Luxembourg $1,706; West 
Diatomite and other infusorial earth _ .. . 424 828 2g France 448, Leland 369. 
Feldspar, fluorsper, related materials 710,944 14,042 us f via 9, ,480; Norway 1,965; Fin- 
di ec * 
Phosphati ce 595,111 671,784 —  USSR. 478863; Morocco 101,609; 
ria 82, 760. 
Pot assi 1,897 2,812 oc U.S.S.R. 1,077; East Germany 1,029. 
Manufactured: 
Nitrogenous, Na content 140,820 96,490 -- U.S.S.R. 65,015; Austria F ig 
Be ium-Luxembou 
Phosphatic, P30; content 115,570 129,337 50,125 Y via y ce US. . 221255 
mania 
Potassic, KsO content 444,018 528,894 P hi7 .S.R. 281 066; East Germany 
Other including mixed 116,589 ee T Yugulavia 51,613; U.S.S.R. 45,335. 
Graphite, natural ______________ 91 80 Au from West Germany. 
Gypsum, calcined? |... 85,981 86,584 East Germany 51,707; Romania 
28,502; Austria 5, 
Iodine, elemental? _____________ - 40 34 -. USSR. 33. 

, calcineddddʒ 85,904 108,219 me Yogoslava 69, ,185; Poland 10,061; Ro- 
Magnesite, calcined ... ---——- 120,846 118,258 -.  Ceechoslovakia 11,559; Austria 
Mica: 11,850; North Korea 8,929. 

Crude including splittings and waste 103 330 8 United Kingdom 821; West Germany 
Worked including omerated split- 
ing ana 35 22 33 _. Switzerland 20; Austria 8; France 5. 
ts, mineral: Iron oxides and hy- 
33 c PR 8,147 2,887 -- West Germany 5 biga 332; 
United Kingdom 11 
Precious and semiprecious stones: 
aturall value, thousands 3276 -- Switzerland $56. 
Synthetic do- 3270 $219 $2 iri cR $119; France $66; Aus- 
Pyrite, unroasted® | ____________ 83,518 89,676 — All from U.S. S. R. 
Salt and brine? ... .. 683,251 820,520 -- Romania 538,369; U.S.S.R. 184,655; 
Poland 72,785. 
Sodium and potassium compounds: 
Caustic potash ______________ 1,642 1,754 UR East Germany 1,487; France 139; 
West German y 128. 
Caustic oda 85,210 14,102 (2) Romania 47,535; italy 8,912; West 
Germany 1,246. 
Soda aon 172,504 205,823 -- Bulgaria 97,796; Romania 41,230; 
East Germany 21,137. 
Stone, sand and gravel: 
Dimension stone, worked 1,545 6276 _. Italy 251; Austria 22. 
Dolomite, chiefly refractory-grade "s 15 NA -- NA. 
Gravel and crushed rock? ^... 209,971 17,106 — ov 2284 Romania 4,457; 
Quartz and quartzite |... 2,009 1,830 -- West Germany 1,694; Netherlands 
Sand excluding metal-bearing? __ __ 120,458 112,737 Czechoslovakia 88,070; East German 
15,578; Australia 4,069. á 
Elemental: 
, eo e 167,344 250,960 61,061 Poland 151,257; U. S. S. R. 37,075. 
Refi ned 57 -— West Germany 20; Italy 15. 
ulfuric acid? |... .......- 19,896 8,733 -- All from Poland. 
Talc, steatite, soapstone, pyrophyllite ... 12 987 2,069 -— Austria 931; Finland 526; Italy 489. 
rn 
GGG 57,198 63,257 -- _ Czechoslovakia 11,790; ; Bulgaria 
9,782; Yugoslavia 9,639 ; 
Slag and dross, not metal- bearing S 17 8 Italy 12; West Germany 5. 


See footnotes at end of table. 
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Table 3.—Hungary: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980P : 
= soe Other (principal) 
NONMETALS —Continued 
Other nonmetals —Continued 
Oxides and hydroxides of barium, 
magnesium, strontium |... 568 505 att: Greece 464; France 38 
Halogens: bromine 1,036 618 Se Kan Gorman 318; Israel 200; 
MINERAL M LTES AND RELATED 
Asphalt and bitumen, natural T1 32 West Germany 26; Austria 6. 
nblack$ . 19,050 20,039 __  USSR. 19,184; West Germany 400; 
East Germany 160. 
Coal and briquets:? 
Anthracite and bituminous coal 
thousand tons 1,515 1,623 TEE U.S.S.R. 649; Czechoslovakia 607; 
Poland 364. 
Coal briquets _____________-~ 462,037 503,747 _. All from East Germany. 
Coke and semicoke? __ thousand tons. ,210 1,492 -- U.S.S.R. 665; Czechoslovakia 200; 
Yugoslavia 106. 
Gas, natural“ million cubic feet. 96,161 142,847 ini U.S.S.R. 185,855; Romania 6,992. 
Hydrogen, helium, rare gases aes 1 x All from Yugoslavia. 
3 and refinery products: 
e 
thousand 42-gallon barrels. . 10,940 61,323 -- U.S.S.R. 55,125; Iraq 3,124; Iran 3,074. 
Refinery products: 
Gasoline X 4,482 5,214 -.  USSR. 4,984; Austria 190. 
Kerosine and jet fuel? 
do 2,049 2,228 E U.S.S.R. 1,939; East Germany 77; 
Greece 23. 
Distillate fuel oil? _ _ _ _ _ do- 5,937 6,777 M U.S.S.R. 6,250; Austria 375; United 
8 87. 
Residual fuel oil?! do- 2,558 613 -.  USS.R. 478; United Kingdom 135. 
Lubricants? ? do 137 143 3 U.S.S.R. 66; Romania 40; Nether- 
lands 13. 
Other: 
Liquefied petroleum gas? 
42-gallon barrels. _ 150,394 318,973 zu All from U.S.S.R. 
Mineral jelly and wax 
rco 2,015 3,006 ues West Germany 1,354; United King- 
dom 1,204; Netherlands 401. 
Nonlubricating oils 
do— (7) 24 24 
Petroleum co ke do 6,622 84, 623 cire Norway 82,808; Italy 1,595. 
Bitumen and other residues 
do... 30 236 -— Austria 94; West Germany 42. 
Bituminous mixtures 
do__ 2,448 1,588 m" Sweden 679; Austria 594; West Ger- 
many 164. 
Mineral tar and other coal-, petroleum-, 
and gas- derived crude chemicals 35,530 44,883 -- U.S.S.R. 18,861; West Germany 8,035; 
Netherlands 5,819. 
PPreliminary. "Revised. NA Not available. 


lOwing to a lack of official trade data published by Hungary, this table should not be taken as a complete presentation 


of this country's mineral trade. These data have 


n compiled from various sources, which include United Nations 


information, data published by the partner trade countries, and partial official sources of Hungary. 


Less than 1/2 unit. 


Official Trade Statistics of Hungary. 
*Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 
5Excludes exports from Norway valued at $148,000. 
*Excludes exports from Pakistan valued at $16,000. 


Revised to none. 


COMMODITY REVIEW 


METALS ores. 

Aluminum and Bauxite.—In 1981, Hun- 
gary produced about 2% of the world's 
aluminum and was the world's seventh 
largest bauxite producer. Hungarian baux- 
ite reserves, reportedly, were estimated to 


be sufficiently large to last 30 years at 


Hungary remained a net importer of most 
industrial ores and raw materials. In 1981, 
the country was still a ranking world pro- 
ducer of bauxite and continued to exploit its 
reserves of iron, manganese, and lead-zinc 
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current or even increased consumption lev- 
els. Bauxite was mined at five underground 
and two open pit mines and had an average 
Al,0, content of over 50% and an SiO, 
content of 7%. 

Hungarian bauxite deposits were typical- 
ly pocket-shaped lenticular bodies with an 
average thickness of about 20 meters and 
were associated with Mesozoic carbonate 
rock formations. The underground mining 
of Hungarian bauxite has, over the years, 
presented a number of technical problems. 
The first problem was that both the foot- 
walls and hanging walls were unstable, 
requiring the use of closely spaced prope 
and caps for mine support. Rockbolting, 
used elsewhere in Europe, was found im- 
practical. The second and more serious 
problem was ground water. Approximately 
80% to 90% of Hungary's proved reserves 
under exploitation were situated at a depth 
of 100 to 500 meters below the water table. 
Reportedly, in the Transdanubian area, 
near Budapest, 10% to 20% of the total 
production costs were related to water con- 
trol. 


Mine dewatering, in some instances, was. 


reported to have dried up surrounding agri- 
cultural wells and aquifers, requiring com- 
pensation by the mining authorities and the 
provision of alternate sources of water to 
the farmers. 

The bauxite industry drilled about 
100,000 meters of dewatering wells in 1981. 
The wells were primarily in the Bakony 
mining area, where contained water was 
about 3% of the volume of the dolomite. The 
drilling and pumping equipment used in 
this region were manufactured in the Fed- 
eral Republic of Germany. The submersible 
pumps ranged in capacity from 9.1 to 10.1 
tons of water per minute, and the water, 
directly pumped from the aquifer, was often 
sold as drinking water to outlying populat- 
ed areas. Reportedly, in 1979, 200 million 
metric tons of water was pumped out in this 
manner. Despite this well planned dewater- 
ing effort, Hungarian bauxite was mined 
with about an 18% moisture content. 

In 1981, two new bauxite mines were put 
into operation, the Bito II and the Halimba 
III. Reportedly, the Halimba III Mine would 
eventually add about one-third more to the 
country's bauxite output. The ore had a 
significant content of gallium and vana- 
dium. In recent years, Hungary reported 
the extraction of gallium from bauxite ore 
and sales of up to 1.5 tons per year. Hun- 
gary also announced the start of the Fenyo- 
fo bauxite mine development program in 
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the Bakony area. When completed in 1988, 
the mine would reportedly have a 650,000- 
ton-per-year capacity, of which 450,000 tons 
would be produced from underground work- 
ings. In 1981, bauxite output remained at 
about the level of 1980. 

Hungary's production of alumina declin- 
ed slightly in 1981 compared with that of 
1980. Alumina was produced at three 
plants: the Ajka plant, with about a 400,000- 
ton-per-year capacity; the Almasfuzito 
plant, with an annual capacity of 330,000 
tons; and the Masonmagyarovar plant, with 
a capacity of 70,000 tons. Approximately 
15% of Hungary’s alumina was exported, 
with the Soviet Union as the main import- 
er. Other new capacities that were added in 
1981 were a 2,700-ton-per-year aluminum 
castings foundry at the Ajka alumina plant 
and a 5,600-ton-per-year aluminum rolling 
facility at the Kobanya light metal works. 
The Szekesfehervar light metal works was 
reported to have stepped up the production 
of aluminum semimanufactures to 143,000 
tons and was successful in both domestic 
and foreign markets. 

In late 1981, it was announced that a new 
smelter was under construction at the Inota 
primary aluminum works. The capacity of 
the smelter would be 100,000 tons per year, 
and production startup would be in 1985. In 
1981, the Inota plant produced about 50% of 
Hungary’s total primary aluminum output. 
Also the Aluker aluminum works ordered 
five 360° hydraulically controlled rotating 
furnace chargers from Manns Mechanical 
Equipment Ltd. of Dunstable, United 
Kingdom. 

Hungary exported alumina mostly to oth- 
er CMEA countries. The Soviet Union was 
the largest importer of Hungarian alumina. 
According to a long-standing agreement, 
the Soviet Union would import Hungarian 
alumina in exchange for primary alumi- 
num metal. In 1980, Hungary shipped 
330,000 tons of alumina to the Soviet Union 
and received, in turn, 165,000 tons of prima- 
ry metal; the price differential was to be 
compensated by finished Hungarian prod- 
ucts. Similar transactions were made with 
other CMEA countries. According to an 
agreement reached in 1980 with Poland, 
Hungary would annually supply Poland 
with 80,000 tons of alumina in exchange for 
18,000 tons of primary metal. The agree- 
ment with the German Democratic Repub- 
lic called for supplies of bauxite to the 
German Democratic Republic Laute alumi- 
na plant for anodes used in Hungarian 
aluminum plants, and the agreement with 
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Czechoslovakia provided for Czechoslovak- 
ian shipments of machines and equipment 
for Hungarian mines and aluminum plants 
in exchange for medium-grade bauxite that 
would be used at the Zhar-nad-Gronom 
alumina plant. 

Copper.—Copper production was report- 
ed to have ended owing to the depletion of 
the Lahocahegy Mine at Recsk. The recent- 
ly discovered larger copper ore deposits at 
Recsk were not yet exploited in 1981. 
Studies continued of suitable mining meth- 
ods and ventilation requirements to extract 
the deep-lying sulfide ore bodies. 

Gold.—Some gold may have been pro- 
duced as a byproduct of lead-zinc ore min- 
ing; however, it appeared that with the 
termination of copper mining operations at 
Recsk most of the gold produced in Hungary 
came from secondary sources as well as 
from small-scale prospecting of alluvial de- 
posits in areas such as the Komarom branch 
of the Danube. 

Iron and Steel.—In 1981, the Rudabanya 
Mine continued to produce sideritic ore. 
Mine output decreased slightly compared 
with that of 1980, and amounted to just over 
400,000 tons. The country also continued to 
process large quantities of Soviet ore and 
concentrate. The capacity of the steel indus- 
try was increased during the year. At the 
Danube ironworks the new No. 1 500,000- 
ton-per-year oxygen-converter shop was 
commissioned at midyear. Furthermore, the 
combined steelworks at Dyosgyor, under 
construction in 1981, could be completed in 
1982. The new facility was expected to add 
350,000 tons of capacity to the existing 
facilities. 

At the other end of the spectrum, the 
decline in the world market negatively 
affected the three major Hungarian steel 
producers. The situation was especially seri- 
ous for the Lenin metallurgical works and 
the Ozd metallurgical plant. Both plants 
reportedly operated at a loss during the 
year. At the Csepel steel and tube works, a 
rod mill in service for 7 years was decom- 
missioned when its losses reached 2,000 
forints per ton. 

In 1981, a 5-year agreement was reported 
between the United States Steel Corp. and 
the Ozd metallurgical plants that provided 
for the training of Hungarian specialists in 
state-of-the-art techniques of high- alloy 
steel production, as well as forging and 
rolling. 

Lead and Zinc.—In 1981, lead- zinc ore 
deposits that were worked at the Gyongyo- 
soroszi Mine in the Matra Mountains were 
reported nearing depletion. The mine out- 
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put during the year amounted to just over 
100,000 tons of ore, which was used to 
produce about 1 ton of lead and 2.5 tons of 
zinc concentrate. Hungary had to rely heav- 
ily upon imports to meet its industrial 
requirements for these metals and contin- 
ued to sell battery scrap in exchange for 
part of the recovered lead. 

Manganese.—Hungary's manganese re- 
serves, after the Soviet Union, were esti- 
mated to be the largest in Europe. Carbon- 
ate reserves were estimated at 100 million 
tons with an 11% to 20% manganese con- 
tent, while the oxide reserve base was 
estimated at 25 to 30 million tons with 37% 
to 40% manganese content. In 1981, the 
Urkut Mines, the chief preducer, preduced 
around 120,000 tons of oxide ore. A small 
amount of carbonate ore was reportedly 
also produced. 

The industry lacked domestic capacity for 
the production of ferromanganese. Hungary 
had to import its entire ferromanganese 
requirements, both in 1981 and in prior 
years. For this reason, tentative plans were 
announced to develop the country's ferro- 
manganese capacity to satisfy a projected 
annual consumption rate of 50,000 tons. 


NONMETALS 


Most of Hungary's industrial nonmetallic 
minerals were produced in the Tokaj Moun- 
tains. Twelve operating mines, located in 
this region, have been producing about 


300, 000 tons per year of various nonmetallic 


industrial mineral commodities, including 
perlite, zeolite, kaolin, diatomite, and ben- 
tonite. Production of most of these commod- 
ities remained at the level of 1980, and no 
new capacity was added during the year. In 
some instances, the production of several 
commodities, such as perlite, declined com- 
pared with that of 1980. Apart from these 
commodities, the country continued to pro- 
duce sand, gravel, and limestone in suffi- 
cient amounts to satisfy domestic as well as 
export requirements. 

Cement.—In 1981, the overall volume of 
construction declined by 3.5% compared 
with that of 1980. Correspondingly, the 1981 
output of cement dropped during the year, 
and no new capacity was added during the 
period. 

Fertilizer Materials.—Hungarian fertiliz- 
er output was centered around the Pat 
nitrogen works in Petfurdo and the Borsod 
and Tisza chemical complexes located near 
Miscolc. The country continued to produce 
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both compound as well as nitrogenous ferti- 
lizer material. In 1981, no major invest- 
ments in this field were undertaken. 


MINERAL FUELS 


Hungary was able to increase domestic 
supplies of energy and to reduce consump- 
tion requirements by 0.7%, which resulted 
in a 3.596 decrease in energy imports. Do- 
mestic production of energy as a share of 
consumption was 48.5% in 1981 and was 
expected to increase to 5096 in 1982. Energy 
conservation measures were claimed to be 
sufficiently successful to warrant a reduc- 
tion of petroleum imports in 1982 by 2 
million tons. 

Coal.—The major events in the industry 
were the discovery of new reserves and the 
production startup of two new mines. 

New coal reserves were discovered at the 
Dorog colliery near Esztergom. The discov- 
ery could extend the operations at this mine 
for another 10 years. À new face was 
prepared at the mine to allow access to 
about 1 million tons of coal. An additional 
100 tons per day would be produced at the 
mining complex. 

Two coal mines were put onstream during 
the year. The first was the Markushegy 
Mine of the Orszlany mining complex. Trial 
runs were started, and the mine was sched- 
uled to produce 300,000 tons of coal in 1981 
and 800,000 tons in 1982. The mine's re- 
serves were reported to be 50 million tons, 
and operating at maximum capacity, it 
would produce 8,000 tons of coal per day. 
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million-ton deposit of bauxite, which would 
also be mined after 1985. The maximum 
coal-producing capacity of this mine would 
eventually reach 2 million tons per year. 

Petroleum and Natural Gas.—The most 
significant event during the year was the 
discovery of a new gasfield in the Drava 
Valley near the Yugoslav border. Full ex- 
ploration was to be conducted during the 
year. 

Uranium and Nuclear Energy.—Urani- 
um deposits were discovered after World 
War II in the Mecsk Mountains. In the 
early 1960's, detailed surveys were con- 
ducted and mine development was begun 
with Soviet assistance. The uranium depos- 
its were found to be connected with weath- 
ered Paleozoic granites and sandstones. 
Shaft sinking, drifting, and equipping the 
mines were carried out with Soviet help. 

In 1981, uranium mine output was 
shipped to the U.S.S.R. for enrichment and 
was used to fuel the Paks nuclear reactor 
power station, which became operational 
for the first time with the installation of the 
first Novo-Voronezh 440-megawatt reactor 
blocks. 


orint YN a non- 
pon the 


convertible curre 
fluctuation of the the dollar. ſorint ratio. The rate ie of dollars to 
forints was US$1.00 — Ft34.06 (official rate, June 1981). The 
conversion ungarian nati income and foreign 
exchange accounts into U.S. dollars was not done owing to 
different criteria used in determining value in centrally 
planned economies as opposed to those used in market 


economies. 
*Council for Mutual Economic ce (CMEA). Its 


The second mine was at Nagyegyhaza in the German gr Democratic üs 7A E lia, Po- 
30 as. : mania, an m. ugoslavia 
Tata Coalfield. The 55-million-ton deposit 5t udi permanent obesrver catus in 1985: 
was said to be situated on top of a 10- 
Table 4.—Hungary: Primary energy balance for 1980 and 1981 
(Million tons of standard coal equivalent!) 
Total ignite, Crude oii Natural Hydro- 
Year primary anthracite, and and as  Fuelwood electric 
energy 8 od. ) petroleum ciated gas power 
bri 
1980: 
Production _____________ 26.4 14.5 3.0 8.2 0.7 EN 
CC 3.1 ! 3.0 01 n DN 
Imports 23.8 2.9 14.5 5.4 at 1.0 
„ consumption 47.1 17.3 14.5 13.6 7 1.0 
Production 27.9 14.6 3.0 8.6 7 1.0 
„ a 2.6 05 2.5 01 s uh 
Imports 22.3 2.6 14.0 5.0 s 7 
8 consumption 47.6 17.1 14.5 13.6 7 1.7 


valent 55 000,000 kil 


10ne ton of standard coal 
3 bed .67; coke, 0.9; crude 


on factors used are hard coal, 1. D. ignite 


ocalories. Con 
oil, 1.47; refinery . 1. 1.585 8 1.33 (per thousand cub 


meters); manufactured gas, 0.6; and hydroelectric power, 0. 125 (per thousand kilowatt-hours 


The Mineral Industry of 
Iceland 


By Joseph B. Huvos! 


Although Iceland's mineral resources re- 
mained insignificant in 1981, there was an 
abundance of inexpensive hydroelectric 
power, allowing the establishment of 
energy-intensive industries for the process- 
ing of imported raw materials. Manufactur- 
ing and processing industries again suffer- 
ed from low demand in export markets and 
from temporary power shortages caused by 
a lack of rainfall during the year. 

Iceland's economy continued its trend of 
high inflation at 50.6%, a slow rate of real- 
term growth at 1%, and a policy of full 
employment, with unemployment at 0.4%. 
In 1981, Iceland's gross national product 
(GNP) was 2.8 billion dollars.? Contribution 


of the mineral and related industries to the 
national economy continued to be mainly 
hydroelectric and geothermal power, alumi- 
num, and ferroalloys, the latter two contrib- 
uting about 5% of the total. 

The balance of foreign trade was slightly 
negative. The krona was devalued twice, 
first by 3.8% and later by 6.5%. 

Important events in Iceland's mineral 
industry in 1981 included commissioning of 
two new hydroelectric powerplants on the 
Hrauneyjafoss River, and continued con- 
struction of the State Fertilizer Co.'s nitric 
acid plant at Gufunes and a southwest 
Iceland geothermal heating utility. 


PRODUCTION 


In 1981, there was no significant change 
in the production pattern of minerals and 
metals in Iceland, which consisted largely of 


aluminum, ferroalloys, cement, and pumice. 
Mineral production for 1977-81 is shown in 
table 1. 


Table 1.—Iceland: Production of mineral commodities! 


Commodity 

Aluminum metal, primary... — ~~ _ _ metric tons. _ 
Cement, hydraulic- -- thousand metric tons. . 
Diatomilttettee metric tons. . 
Iron and steel ferroalloys: Ferrosilicon — — — — — do- 
Nitrogen: N content of ammonia^ |... .... do.... 
Fumie 2-222624 8 do... 
3% ↄ ⁵—d! 8 do_ ___ 

Sand and gravel: 
Calcareous ________~- thousand cubic meters. _ 
Basaltic ----------------- cubic meters_ _ 
Other thousand metric tons_ _ 

Stone: 
Crushed and broakꝶeeen do- 
;öÜ;uyͥ y yt ee do. ... 
Silica dus metric tons. _ 
*Estimated. Preliminary. NA Not available. 


Table includes data available through July 7, 1982. 


1977 1978 1979 1980 1981° 
14,245 13,800 12,145 13,111 74.577 
139 134 127 122 115 
20.985 20,020 21,288 18,150 19,840 
nes — 15,000 25,309 33,612 
6,000 1,000 1,000 1,000 1,000 
7,986 8,497 24,462 duct: 83,945 
111 107 180 109 114 
NA 10,800 6,200 4,900 9, 
430 41 NA NA 
30 28 25 24 21 
100 85 110 95 98 
NA NA 4,400 4,400 4,900 
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TRADE 


There was no significant change in Ice- Minerals amounted to only 446 of the coun- 
land's modest foreign trade in minerals in try's total export trade, which was dominat- 
1979 and 1980, as shown in tables 2 and 3. ed by fish and fish products. 


Table 2.—Iceland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 : 
7 nee Other (principal) 
METALS 
Aluminum metal including alloys, 
unwrought ____________-__-~ 76,225 67,318 cd United Kingdom 20,660; Switzerland 
17,292; West Germany 14,325. 
Iron and steel 
h deeem dde 3,343 2,906 _. All to Norway. 
Ferrosiliſtſo-b n 12,539 25,309 3,777 West Germany 7,622; Poland 4,055; 
. United Kingdom 3,506. 
Silver metal including alloys, unwrought 
troy ounces. . xm 3,215 as All to Belgium. 
Other: Base metals including alloys scrap 365 336 x. Netherlands 202; Denmark 110; 
Norway 13. 
NONMETALS 
Abrasives, natural, n.e.s.: Pumice. _ _ _ _ 24,462 48,198 aes Denmark 43,758; Sweden 2,035; West 
Germany 1,922. 
Diatomite __________________~_ 21,288 18,149 » West Germany 4,758; Italy 1,951; 
France 17,01. 
sal .ecocucocuaceg ⁵ ðò 8 5 uc 
Table 3.—Iceland: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 : 
d 9 Other (principal) 
METALS 
Aluminum: g 
Aluminaa -p 7142, 469 145,906 NA Australia 145,900. 
Metal including alloys: 
Unwrought. .. 133 110 M All from United Kingdom. 
Semimanufacturess 1.039 1.153 10 Norway 328; West Germany 236; 
Switzerland 169. 
Chromium oxides and hydroxides - - - 5 2 NA Mainly from West Germany. 
Copper metal including alloys, 
semimanufactures_____________ _ 160 184 17 West Germany 60; Sweden 34; United 
Kingdom 23. 
Gold metal including alloys, unwrought 
and partly wrought ________ value $158,456 $141,407 $246 Switzerland $81,822; West German 
$28,515; United Kingdom $17,605. 
Iron and steel: 
vs and concentrate 8.700 5, 600 -- All from Norway. 
etal: 
Pig iron, speigeleisen, powder, shot 53 279 10 France 175; Sweden 54; Norway 25. 
Sera kilograms. - iz 400 _. All from N 
Steel, primary form 542 206 NA Denmark 185; West Germany 14. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections ____________ _ 21,031 24,156 5 Norway 13,787; Netherlands 2,004; 
West Germany 1, 
Universals, plates, sheets 13,348 17,657 (1) West Germany 3,307; Belgium- 
Luxembourg 2,809; Norway 2,808; 
Sweden 2,104. 
Hoop and striz·d 337 463 NA West Germany 153; Belgium- 
Luxembourg 82; Denmark 78; 
Netherlands 75. 
Rails and accessories T58 22 NA Netherlands 15; Sweden 6; Norway 1. 
Iii!!! 8 196 240 (1) Belgium- Luxembourg 174; Denmark 
18; United Kingdom 17. 
Tubes, pipes, fittings . s 8,260 9,390 10 West Germany 3,751; Netherlands 
1,426; United Kingdom 965. 
Castings and forgings, rough 85 172 ic United Kingdom 111; Denmark 50. 


See footnotes at end of table. 
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Table 3.—Iceland: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Lead: 
Oxides `- —--------------———- 


anganese nos including alloys: 
nwrought 
Semimanufactures ___ . value 
Mercury 


Platinum- group metals including 
alloys, unwrought and partly 
wroughgnt value 


Silver metal including alloys, unwrought 
and partly wrought ________ do 


„all form 


Tin metal including allo 
roxides 


Titanium oxides and hy 


Tungsten metal including alloys, all forms 
value 
Zinc: 
Oxides and peroxides 
Metal including alloys: 
Unwroughhjht 
Blue powder 
Semimanufactures 


Other: 
Ores and concentratess 
Oxides, hydroxides, peroxides 


Metalloids _________________- 
Base metals including alloys, all forms . 


NONMETALS 
Abrasives, n.e.s.: 
Natural: Emery, pumice, corundum, etc 
ee and polishing wheels and 
BLOGS. Sst a ee 


Asbestos, cru le 
Barite and witherite 
Boron materials 
Cement. ·˙ð⅛A!i. ͤ Ad yt Eu 


Clays and clay products: 
Crude clas 


Products: 
Refractory including nonclay brick 


Nonrefractory _____.____-_- 
Cryolite and chiolite _-~- 
Diamonds: 

Gem, not set or strung - _ - _ _ _ value 
Industrial do- 
Diatomite and other infusorial earth _ _ _ 
Feldspar, fluorspar, nepheline 
kilograms- 
Fertilizer materials: 
Manufactured: 
Nitrogenous 


Potass ieee 


See foot notes at end of table. 


1979 


$162,066 


$262,721 


9 
896 


1,894 
5,673 


35,410 


1980 


$302,254 


$301,125 


972 
2,000 
$17,874 


$20,071 
3 


87 


2,045 
7,199 


32,010 


United 
States 


Sources, 1980 


Other (principal) 


United Kingdom 11; West Germany 
10; Norway 5. 


Denmark 280; Norway 5. 
West Germany 11. 


All from Norwa 


All from West Germany. 
Mainly from West Germany. 
Do. 


Switzerland $204,022; West Germany 
$28,865. 


United ane $113,735; er "ad 
many $106,168; Sweden $41,90 

Denmark 7; United Kingdom 3. 

United Kingdom 602; West Germany 
345; Norway 85. 


Norway $2,420; Sweden $44. 
West Germany 14; Norway 1. 


Norway 72; Belgium-Luxembourg 15. 

United Kingdom 2. 

West Germany 8; Norway 7; Belgium- 
Luxembourg 1. 


United 1 4; Norway 1; West 
Germany 1. 

Mainly from Norw 10 

Mainly from Republic of South 
Africa. 


West Germany 5. 


Sweden 6; West Germany 5; Spain 3: 
United Kingdom 3. 

China 4. 

West Germany 24; Denmark 12. 

Denmark 5. 

Denmark 8,990; United Kingdom 302. 

Norway 152: France 120; United 
Kingdom 71 


United Kingdom 240; West Germany 
76; Netherlands 68. 


United Kingdom 1,217; France 1,163; 
Sweden 4 

Italy 326; West Germany 199; Sweden 
195; Denmark 159. 

Denmark 1,600; Greenland 400. 


Belgium-Luxembourg $9,367; Nether- 
lands $5,030; West Germany 


$3,470. 
Belgium-Luxembourg $17,140; 
NA eens $1,543. 


NA. 
Mainly from West Germany. 


Norway 57; West Germany 15; 
Denmark 15. 

All from Sweden. 

East Germany 6,998; Belgium- 
Luxembourg 2 

Norway 18, ; Netherlands 7,039; 
Belgium-Luxembourg 4,957. 
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Table 3.— Iceland: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
i eae Other (principal) 
NONMETALS —Continued 
Fertilizer materials —Continued 
Ammonia ___~________~_---- _ 4,834 4,096 NA Norway 4,090. 
Graphite, natural. kilograms_ — 1,100 500 PEN All from United Kingdom. 
Gypsum and plasters_ ss 3,522 9,501 (1) East Germany 9, ah ; Belgium- 
Luxembourg 12 
II! ep he EL Siu en 890 741 5 MDC Kingdom 445; West Germany 
Mica, all form 10 6 NA United Kingdom 5. 
Pigments, mineral, including processed 
iron oxides __________________ 32 48 Er? West Germany 23; Denmark 13; 
Spain 6; United Kingdom 6. 
Precious and semiprecious stones, except 
diamond, natural and synthetic 
value 7$17,621 $14,108 NA Te olt Germany $5,647; Netherlands 
Salt and brinne -— 49,242 105,556 1 Spain 86 885, pnmo 16,214; 
Denmark 8 
Sodium and 5 compounds, n. e. s: 
Caustic potaas gg? 11 26 NA West Germany 20. 
Caustic sda 586 653 uet Belgium-Luxembourg 499; France 60; 
nited Kingdom 45. 
Soda ass 1,443 1.481 250 East Germany 850; West Germany 
141: Uni Kingdom 129. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked ______ 56 14 "S Italy 49; Netherlands 12; Sweden 7. 
orked . —.— A h 69 42 (1) Italy 35; Sweden 2. 
Dolomite, chiefly refractory grade 63 120 "S Mainly from Norway. 
Gravel and crushed rock _________ 266 322 _. Sweden 279; United Kingdom 22. 
Limestone, except dimension 55 16 Es All from Denmark. 
Quartz and quartzite - - -------- 25,416 41,335 12 Norway 41,289; Denmark 20. 
Sand excluding metal-bearing |... 284 267 43 United Kingdom 7 6; Denmark 73; 
Norway 
Sulfur: 
Diox idee 2 1 NA Mainly from United Kingdom. 
Elemental: 
Colloidaaaddksla _- _ 2 5 NA West Germany 3. 
Other than colloidal _________ 20 50 2 Mainly from Denmark. 
Sulfuric acid, oleum ------------ 435 388 ae N 3 Denmark 34; Nether- 
an 
OR steatite, soapstone, pyrophyllite  .. 106 106 c Norway 94; China 8; Denmark 4. 
er: 
%; AAA acu. 14 24 (1) Sweden 17; United Kingdom 4. 
Oxides, hydroxides, poorides of stron- 
tium, magnesium, barium _ _ _ — _ _ — 2 1 NA Mainly from Denmark. 
Building materials of as halt, asbestos 
and fiber cements, unfired 
nonmetals_ - --------------- 1,074 3,969 6 Spain 2,810; West Germany 409; 
Austria 361. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 50 791 (1) United Kingdom 772; Norway 15. 
Carbon black and gas carbon kilograms_ .- 400 600 NA Mainly from West Germany. 
Coal and briquets: 
Anthracite___-___~____________ 9,833 12,243 EIN Poland 12,156; United Kingdom 85; 
West Germany 2. 
Bue m 2 anui E E E. 36 m United Kingdom 35; Denmark 1. 
riqueti o on LRL. poms 
Lignite including briquets kilograms. . 200 
Cokeandsemicoke. `- -----------—- 11,904 16,403 ues Norwa 4749 De 11,625; United Kingdom 
Denmark 
Hydrogen, helium, rare gases |... 1 6 NA Mainly from Sweden. 
Peat includin ng briquets and litter -----—- 22 33 inl Denmark 32; Sweden 1. 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. - 834 766 AM U. ras .S.R. Pee ; Portugal 93; Nether- 
Kerosine and jet fuel_ _ __ ___ do_ ___ 1514 452 ies Netherlands 356; United Kingdom 
Distillate fuel oil . . - do.... 2,306 1,723 NS U.S.S.R. 972; Netherlands 454; 
Portugal 147. 
Residual fuel oil do_ ___ 1,075 1,197 -- U.S.S.R. 1,060; Netherlands 130; 
United Kingdom 7. 
Lubricants - ---------—-- do... 160,412 49,200 206 United Kingdom 36, 092; Netherlands 
AN 4,218; Belgium-Luxembourg 3,772. 
er: 
Liquefied petroleum gas do... 10,550 9,669 i Netherlands 7,013; Denmark 2,139. 


See footnotes at end of table. 
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Table 3.— Iceland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
OY end Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products —Continued 
Other —Continued 
Mineral jelly and wax 
thousand 42-gallon barrels 4,573 3,690 xum United Kingdom 2,167; West 
Germany 1,423. 
Nonlubricating oils _ _ _ _ _ do- 323 382 NA Netherlands 127; United Kingdom 
118, Denmark 98. 
Bitumen, petroleum coke, other 
residues do- 61,507 58,775 606 United Kingdom 53,643; West 
Germany 3,919. 
Bituminous mixtures do 1,612 12,029 1,364 United Kingdom 9,495; Denmark 595. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 548 298 5 Netherlands 141; Denmark 109. 
"Revised. NA Not available. 
1Less than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Aluminum.—In 1981, aluminum produc- 
tion increased slightly in spite of a shortage 
of electric power, caused by a lack of precip- 
itation. 

Disagreement continued between the Ice- 
landic Government and Swiss Aluminum 
Ltd. (Alusuisse) over the latter’s Icelandic 
Aluminum Co. Ltd. subsidiary. The Govern- 
ment had accused Alusuisse of avoiding 
Icelandic taxes by buying alumina from its 
Australian subsidiary, Swiss Aluminum of 
Australia Ltd., at a price at least $35.5 
million higher than the average market 
price during a period from 1975 to 1980. 
Alusuisse denied the charges. Talks to settle 
the difference were delayed repeatedly dur- 
ing the year. In the meantime, the Govern- 
ment was reviewing its energy deal with 
Alusuisse, on the basis of which it had 
supplied the electric power needed by the 
company, and as an alternative, it was also 
considering the possibility of taking over 
the company’s operations. 

The Icelandic Government had been pre- 
paring a feasibility study, aided by the 
Norwegian company, Aardal og Sunndal 
Verk AS, to create further aluminum ca- 
pacity in Iceland, depending on the state of 
the world aluminum market. It had plan- 
ned to hold at least 51% of this and any 
major industrial venture in the future. 

Ferroalloys.—Icelandic Alloys Ltd. con- 
tinued to produce ferrosilicon north of 
Reykjavik at Grundartangi. Equipment con- 
tinued to be two 30-megawatt semiopen 
rotary Elkem furnaces. As in 1980, repeated 


shortages of electric power and ferroalloy 
markets determined production, which was 
well below the 1981 targeted 44,000 tons of 
75% ferrosilicon, and a net loss was record- 
ed by the company. 


NONMETALS 


Cement.—The Sementsverksmidja Riki- 
sins (state-owned cement works) operated at 
Akranes, north of Reykjavik, a single-kiln, 
oil-fired cement plant. Capacity of the plant: 
was 100,000 tons per year of cement or 
95,000 tons of clinker. 

Nitrogen.—Aburdarverksmidja  Rikisins 
(state-owned fertilizer company) was build- 
ing a new 35,000-ton-per-year nitric acid 
plant at Gufunes, near Reykjavik, to re- 
place the existing unit built in 1952. The 
Société Chimique de la Grande Paroisse was 
awarded a $4 million contract to supply the 
equipment and startup services, financed 
85% by an export loan from France. The 
Gufunes fertilizer complex produced 45,000 
tons of compound fertilizers of a dozen 
different grades, including 7,000 tons of 
ammonium nitrate. The new nitric acid 
plant was to expand the compound fertilizer 
plant's capacity to 70,000 tons per year. At 
the same location, there was also an electro- 
lytic plant to produce 8,000 tons per year of 
ammonia. An additional 8,000 tons of am- 
monia was to be imported each year in the 
future. Iceland also imported monoammo- 
nium phosphates and potash. 


MINERAL FUELS 


Coal.—A draft resolution introduced in 
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the Althing (Parliament) has focused atten- 
tion on the possibility of exploiting lignite 
deposits found at several locations in the 
fjords of northwest Iceland. The bill called 
for preliminary studies by the National 
Energy Authority and the power utilities. 

The lignite at Stalfjall Mountain, West- 
Barda-Strada, Sysla County, was estimated 
previously at 180 million tons, sufficient to 
supply a 680-megawatt powerplant for 60 
years. Lignite was mined in Iceland during 
World War I, but mining was abandoned, as 
strata were thin and poor in quality. 

Geothermal Energy.—The Geothermal 
Energy Department of the Energy Institute 
sponsored a study of geothermal energy in 
Iceland. It was revealed that only about one 
thousandth of all of the geothermal energy 
resources of Iceland have been developed. In 
1981, total thermal energy used for home 
heating amounted to 1,200 megawatts, 
which was the maximum output of existing 
installations. Other uses, including genera- 
tion of electric power, amounted to about 
500 megawatts. 

In 1981, there were 19 proven high- 
temperature geothermal areas in Iceland 
and 9 possible new ones. The largest of all 
areas was that around the Torfa Glacier in 
central Iceland, estimated to cover 140 
square kilometers. Next came the Helgill 
area, followed by the Krafla and Krisovik 
areas. All geothermal areas were located 
within the eruption and disintegration belt, 
an extension of the mid-Atlantic Rift, that 
crosses Iceland from the southwest to the 
northeast. 
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Work continued on completing a new 
southwestern Iceland geothermal heating 
utility to pump hot water from what is said 
to be the world’s biggest natural hot spring, 
in Bogarfjordur County near Deildartunga. 
A pipeline system was built to distribute the 
hot water at a temperature of 97° C. 

Hydroelectric Power.—In October, the 
first turbine of a new hydroelectric power- 
plant of the National Power Co. (Land- 
virksjun) went onstream at Hrauneyjafoss 
in southern Iceland, and a second unit went 
onstream by yearend. The plant was not far 
from existing plants at Burfell and Sigalda. 
All three facilities harness the glacial rivers 
in the Thjorsa drainage basin. They should 
contribute to avoiding power shortages such 
as those experienced in early 1981. During 
the winter of 1981, there was a power 
shortage when the country’s total electrical 
output had to be cut back by 110 megawatts 
for an extended period. 

The State Electric Power Works signed 
an agreement with five rural communities 
in Hunavatnssysla County to cut the plan- 
ned size of the Blanda River reservoir in the 
northwest of the country to 220 gigaliters, 
from the original 400 gigaliters. This will 
limit the capacity of the planned Blanda 
River powerplant to 177 megawatts. The 
generating capacity of the Burfell plant was 
to be increased from 210 to 350 megawatts. 


Physical scientist, Division of Foreign Data. 

Where 5 values have been converted from new 
Icelandic krona (IKr) to U.S. dollars at the rate of 
IKr7.26 = US$1.00. 


The Mineral Industry of India 


By Gordon L. Kinney’ and Francis E. Shafer? 


India's gross national product (GNP) in- 
creased an estimated 4.7% in real terms 
during fiscal year (FY) 1981-82* compared 
with a 7.5% increase in FY 1980-81 and a 
4.5% decline in FY 1979-80. Foodgrain pro- 
duction, the key factor in the highly agricul- 
tural Indian economy, reached a record 
level of 133 million tons, but fell short of the 
FY 1981-82 target of 138.5 million tons. 
GNP at current prices was estimated at 
$156 billion* in FY 1981-82, compared with 
$140 billion (revised) in FY 1980-81. Current 
per capita income was about $226, one of 
the lowest in the world. Complicating the 
planning and executing of economic devel- 
opment was the formidable population 
problem—approaching 700 million—which 
added over 6 million persons to the labor 
force in 1980 and again in 1981.* 

Industrial production in FY 1981-82 in- 
creased 8.596, more than doubling the previ- 
ous year's growth. This was largely because 
of improvement in the performance of infra- 
structural industries, particularly coal, elec- 
tric power, and railroad. Significant growth 
was recorded in coal, crude steel, cement, 
aluminum, and nitrogenous fertilizers. Dur- 
ing 1981, the Government of India intro- 
duced a series of measures to promote 
industrial production including liberali- 
zation of capital goods and raw materials 
imports for export-oriented industries, sim- 
plification of industrial licensing proce- 
dures, and provision of institutional financi- 
ng for modernization extended to all indus- 
tries. 

Power generation, the major limiting fac- 
tor in recent industrial performance, in- 
creased more than 1096 over the FY 1980-81 
level and exceeded its target by a modest 
0.7%. A total of 123 billion kilowatt-hours 
was produced but even with the increase, 


this fell considerably short of the 137 billion 
kilowatt-hours required. Thermal capacity 
utilization increased from 45% in FY 1980- 
81 to 47% in FY 1981-82. An achievable goal 
for the Indian system would be about 58% 
capacity utilization, still much lower than 
most electrical systems. 

Several industries in the Bihar-West Ben- 
gal steel producing belt continued to be 
hampered by power shortages despite a 4096 
increase in power output by the local elec- 
tric company. Ácute power shortages were 
also experienced in the States of Rajasthan, 
Madhya Pradesh, Tamil Nadu, and Orissa. 
The addition of 2,300 megawatts to generat- 
ing capacity during FY 1981-82 fell consid- 
erably short of the 3,212-megawatt target 
because of shortages of steel and cement as 
well as delays in delivery of equipment. 

The target for FY 1982-83 was to add 
3,500 megawatts of capacity and to generate 
a total of 132 billion kilowatt-hours of elec- 
trical power. Power transmission losses for 
the overall system were estimated at 1596 to 
2096, which contributed significantly to the 
power shortages. Considering the record of 
slippage between targets and achievement, 
the sixth 5-year plan (FY 1980-81 through 
FY 1984-85) target of 20,000 megawatts in 
added generating capacity appears unlikely 
to be realized. This suggests that Indian 
industry is likely to continue facing power 
shortages for the foreseeable future. 

In order to circumvent additional short- 
ages, the Government had decided to ap- 
prove construction of captive powerplants 
for major public sector corporations such as 
steel, fertilizers, and aluminum. Other in- 
dustrial users may also construct captive 
powerplants provided they set up a consor- 
tium. 

The Government's public sector FY 1982- 
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83 annual plan called for an expenditure of 
$23.5 billion, a 21% increase over that of the 
previous year. 

The energy sector development was as- 
signed highest priority in the plan and was 
to receive 32% of total expenditures. This 
was mainly intended to increase domestic 
petroleum production from about 4096 of 
the requirements in FY 1981-82 to roughly 
10% in FY 1984-85. Other major expendi- 
tures included $960 million for expansion of 
existing steel plants and construction of a 
3.4-million-ton-per-year integrated plant at 
Visakhapatnam, $560 million for the fertil- 
izer and chemicals sector, and $1.26 billion 
for the railroads. 

The Indian railroad system increased 
freight traffic during 1981, thereby helping 
to sustain the higher level of industrial 
production. Inadequacies in railroad freight 
movement have been strong contributors to 
coal and electric power shortages in recent 
years. The amount of freight moved in 1981 
reached a record high of over 220 million 
tons, up nearly 13% over that of 1980, and 
exceeded the annual target by 5 million 
tons. The freight target for 1982 was 230 
million tons. The FY 1982-83 budget allocat- 
ed $1.26 billion for capital expenditures on 
the railroad system. That figure was 
unchanged from the previous year and was 
claimed to be seriously inadequate to meet 
the growing need to modernize the system. 
Given the modest funding and the past 
problems, it was anticipated that the traffic 
bottlenecks would reemerge in 1982. 

Research and development activities un- 
der the science and technology program 
were given major emphasis under the pub- 
lic sector organizations controlled by the 
Department of Mines; ie. the Geological 
Survey of India (GSD) the India Bureau of 
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Mines (IBM), the Mineral Exploration 
Corp., Ltd. (MEC), and the Government- 
owned nonferrous metals companies. Geolo- 
gy, exploration, mining, beneficiation, and 
nonferrous metals research were being giv- 
en priority. 

The planned outlay for science and tech- 
nology during the sixth 5-year plan (FY 
1980-81 through FY 1984-85) has been in- 
creased to $18 million from $3.8 million 
during the previous 5-year plan, GSI and 
IBM research funding are not included. The 
major programs being implemented includ- 
ed research on rock bursts, scheelite recov- 
ery from gold ore, ore dressing, recovery of 
cobalt from copper-converter slag, recovery 
of tellurium from electrolytic copper refin- 
ery slime, recovery of copper by dump- 
leaching, and long-hole raising in mines. 

GSI has acquired a vessel to be remodeled 
into a research ship for geoscientific cruises. 
The research facilities were to be ready 
for offshore surveys in 1982. Two small 
launches will be purchased for survey work 
in coastal waters. These ships will strength- 
en considerably the marine geology section 
of GSI. GSI was also strengthening its aerial 
survey and deep exploration-drilling capa- 
bility. 

IBM has received a new charter enlarging 
its scope of activities, particularly in the 
fields of mineral conservation and environ- 
mental protection. Facilities for benefi- 
ciation of minerals in IBM were being 
expanded, and as part of this program, an 
ore dressing laboratory was completed at 
Ajmer in October 1981. The existing labora- 
tory and pilot plant facilities at Nagpur 
were also being strengthened and another 
new ore dressing laboratory was being built 
at Bangalore. 


PRODUCTION 


According to preliminary data, overall 
value of Indian mineral production in 1981 
rose 63% over that of the previous year to 
$3.78 billion. Most of the increase was 
attributed to a sharp rise in production and 
price increases of the mineral fuels. The 
value of coal production rose 33% to $1.93 
billion. In the case of crude oil, the 1981 
wellhead value rose 226% to $1.33 billion 
based on a more than 50% increase in 
production, coupled with increased domes- 
tic crude oil prices at the wellhead. 

In contrast, the value of nonfuel minerals 


totaled only $456 million in 1981 compared 
with $417 million in 1980. With few excep- 
tions, production levels remained nearly 
unchanged from those of 1980. Even in 
value terms, most of the increases were 
marginal, stemming primarily from upward 
price revisions.* 

Among key minerals, production of iron 
ore, a major export commodity, rose mar- 
ginally but the pithead value rose 11% to 
$144 million. Production of manganese ore 
declined but the value increased slightly to 
$26.6 million. The values of some other 
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important metallic ores were copper, $39.9 
million; gold, $29.4 million; chromite, $15.9 
million; and zinc, $14.2 million. Limestone 
was by far the major nonmetallic mineral 
and was valued at $83.2 million. The next 
most valuable nonmetallic minerals were 
apatite and phosphorite with combined val- 
ues less than one-third that of limestone. 
Despite the performance of the nonfuel 
mineral sector, India remained the world's 
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principal source of sheet mica. Among the 
market economy countries, it was second in 
garnet and kyanite production, third in 
rare-earth minerals, tied for third in ammo- 
nia for nitrogen fertilizer, fourth in zircon, 
and fifth in world barite production. In 
addition, India was among the top nine 
producers of iron ore, chromite, manganese, 
magnesite, and cement. 


Table 1.—India: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981 
METALS 
Aluminum: 
Bauxite, gross weight |... thousand tons 1,519 1,663 11,952 1.740 1,912 
Alumina, gross weight do- 387 480 493 500 €500 
Metal, primary 179,000 213,729 211,428 184,838 212,844 
Antimony metal, regulus_ - - - - ----------- 186 sas ius — zc 
Cadmium metall“ 44 113 166 89 113 
5 Chromite, gross weight. 352,500 266,293 1309, 841 319,538 834,681 
"Mine output, metal content |. 31,200 26,040 726,313 *22,000 *21,000 
Metal: 
Smelter. -—----------------———- 23,489 19,481 21,455 28,489 25,143 
Refind 222-222 ee 21,059 17,682 14,701 17,021 24,000 
Gold metal, smelter |... troy ounces. _ 96,902 89,186 184,781 78. 834 79,875 
Iron and steel: 
Iron ore and concentrate: 
Gross weight |... thousand tons_ _ 42,598 38,838 139,859 40,670 41,120 
" on content do... 26,666 24,313 724,952 25,459 25,141 
etal: 
Pig On Án REumEE do.... 9,796 9,432 78,748 8,459 9,474 
Ferroalloys: 
Ferrochromnmnmee 18,068 21,545 122,249 16,012 31.066 
Ferromangan ee 193,908 219,993 7186, 808 162,650 208,836 
Ferrosilicon _______________- 44,675 52,275 753,087 ,606 ,253 
Ferrosilicoohrome. - ----------- 4,155 3,892 T3,851 4,031 4,408 
Other e ec ⁰⁰ A 888 10,833 3,634 2,844 535 9,074 
Crude steel: 
Steel ingots. _ __ __ thousand tons 9,852 9,917 79.936 9,356 10,700 
Steel castings _________- do- 66 €70 65 80 
rr neEA do- 9,918 eg 987 110,001 *9,421 *10,780 
Semimanufactures:? 
Angles, shapes, sections do 1,012 1,040 *1,000 *1,000 NA 
Bars and rods |... do... 2,312 2,300 *2,200 $2,200 NA 
Plates and sheets: 
ncoated.. do- 1.019 1.062 €1,100 1000 NA 
Galvanized ________~- do... 192 194 *200 200 NA 
Tinplate ---------- do- 110 90 100 100 NA 
Hoop, strip, strapping, skelp - do- 1,166 1,153 *1,100 *1,100 NA 
Rails and accessories do 497 452 400 350 NA 
ii! nim do- 326 351 234 240 NA 
Special steels, not further specified 
do... 852 422 518 2550 NA 
iasi !.. do- 6,986 7,064 6,852 €6,740 NA 
Mine output, metal content 12,720 12,840 15,960 12,720 15,820 
Metal, refined: 
Primary -— ——'' ———P— 7,588 10,059 9,820 14,846 14,825 
Secondary - - - - ----------------—- 12, 400 10,900 10,800 10,732 11,081 
Total o uh unies Eres 19,988 20,959 20,620 25,578 25,406 
Magnesium ___________-__-_-~------ 1 23 13 15 


See footnotes at end of table. 
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Table 1.—India: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity” 1977 1978 1979 1980 1981 
METALS —Continued 
Manganese ore and concentrate, cm we 
dob, gs tons 1,865 1,619 11,771 1.645 1.500 
metals: Monazite 5 gross 
r 2.734 3.272 13,254 4,210 4,300 
Selenium ____________----- kilograms. . 4,078 5,151 4,596 €3,800 €3,700 
Silver, mine and smelter output 
thousand troy ounces. . 425 388 370 366 555 
Titanium concentrates, gross weight: 
Ilmen itte 2137, 350 2161, 536 2146, 843 32167, 900 188,828 
( ⁰ -K R te eee ees 25,491 35,660 24, 940 35,360 8,752 
Tungsten, mine output, metal content 22 21 118 22 *38 
ins output, concentrate: 
Gross weight __________._-_---- 46,113 66,019 71,774 48,104 57,434 
Metal content 725,962 736,310 739,476 26,457 31,589 
Metal: 
mr cx 85,997 59,354 63,326 43,627 58,516 
Secondary ____..-.-----_------ NA NA NA 234 200 
Total ene d 8 35,997 59,354 63,326 43,861 58, 716 
Zirconium concentrate: Zircon, gross weight _ _ — — 10,677 11,167 712,180 14,820 12,400 
NONMETALS 
Abrasives, natural, n.e.s.: 
rundum, natural! 1,306 1,082 1909 1.454 1.500 
n . E 1.825 2.467 6,820 3,742 3,176 
Japo ———— ee ee 1,450 2,631 13,301 4,117 3,356 
Asbestos. _____________-__-_--_---- 22,177 24,623 32,094 31,253 24,515 
Ban cm eee ee cee 330,989 388,582 490,699 434,015 353,362 
Bromine, elementall 510 460 300 334 350 
Cement, hydraulic... thousand tons 19,060 19,560 18,264 17,700 20,760 
Chalk aaa ß ß 61,414 74,813 179,786 87,142 85, 309 
Mas PPP hee 48,369 96,552 "128,090 125,457 118,635 
Diaa por : 4,909 16,437 5,504 5, 
Fire clay- - -- - -----------------—— 726,000 125,000 189,291 656,279 791,105 
Kaolin: 
Direct salable, crude___ thousand tons 349 304 F379 349 406 
JC do- 96 114 F116 97 100 
Il! do... 445 418 F495 446 506 
Other. 2 oon cn E do— 129 71 181 80 80 
Diamond 
Gem thousand carats_ _ 15 14 114 12 14 
IndustrialKKkkk k o. 3 2 2 2 2 
Tol tha 2 os es ee 2 do... 18 l 716 14 16 
ö - - ----------------------- 54,710 51,675 50,157 58,610 59,395 
Fluorspar: 
Concentrates: 
Acid-.grade. .. - - --- --- -------——- 9,069 9,678 710,991 12,349 *13,000 
Metallurgical- grade 6.140 4.349 16,369 4.809 €5,720 
mer een 8 15,209 14,027 717,360 17,158 18,720 
Other Pens dag Aone ed) —— ,986 519 4,081 4,049 4.185 
Gem stones ex 
Agate (including rei pebble ______- 1,768 2,268 72,164 1,379 1,476 
Emerald, cru dee carata _ 550 ; 3,760 ,600 ,000 
Garnet ooo ie kilograms. _ 5,529 4,912 15,035 3.726 1.539 
3 J ⁰ydd fot Oe Ca 48,455 63,784 152,821 48,795 56.249 
323 8 thousand tons 778 rg77 856 943 
. and related materials: 
dalusite _ --------------------- 225 TA M 8 
CCJ;;Ä0Ä0Ü m8 42,123 30,897 40,709 46,522 38, 283 
Silli lg a AE S 15,023 13,471 16,105 12,987 10,254 
Line ecrane 8 182,000 200,000 408,000 400,000 400,000 
Magnesite MTD W .!.,.!.!!. 88 402,007 414,166 ; 385,104 453,410 
Mica:* 
Exports: 
Bleek 2.5 nce RSS 1,099 11,329 r 1, 000 €1,180 €1,000 
Film and book for M cutting 126 176 r e65 e85 €100 
Splittinas gg 3,445 rg, 968 r *2 670 eg, 610 *3,600 
Serap- ee E 9,958 9,334 r €8 900 *13,910 *14,000 
r...... 5 8,518 r eg, 700 €8,000 $7,000 


See footnotes at end of table. 
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Table 1.—India: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1977 1978 1979 1980 1981 
NONMETALS —Continued 
Mica* —Continued 
Exports —Continued 
Manufacturod_________________~_ 470 396 r e325 €300 €300 
Total eh 22,603 723,621 r €16,660 €27 085 €26,000 
Domestic use (all forms) |... F3,000 F3,000 F3,000 185000 3,000 
Grand total „ 7125, 603 726,621 719,660 *30,085 *29,000 
Nitrogen: N content of ammonia? 
thousand tons.. . 2,037 2,220 2,256 2,221 3,193 
Phosphate rock (including apatite) . - - - - ----—- 770,322 779,270 1881, 488 540,932 561,944 
Pigments, mineral, natural: Ocher _ _ _ 15,935 71,450 T99, 86,198 19,631 
pre gross weighgnt „ 31.085 63.781 167,172 ; 57,598 
t: 
Rock salt |... thousand tons 4 4 4 5 4 
OURG? nA xcu do... 5,328 6,696 7,082 €7,300 €7 300 
Tota[ do- 5,332 6,700 7,086 7,305 7,304 
Sodium carbonatte 567,600 590,000 610,000 ,000 600,000 
Stone, sand and gravel:® 
eit... oe eee 27,445 27,983 730,161 24,028 21,167 
Dolomite thousand tons_ _ 2.152 1,969 12.077 1.887 1,955 
Limestone. - - --------------- 3 30, 380 30,915 586 28, 215 30,873 
Quariz and quartzite do- 369 390 322 0 282 
Calcareous do- 898 932 1992 772 685 
Other- ---------------—-- do- 1.677 1,620 71,610 1,532 96 
% oo ela te e 21,826 14,319 719,399 11,406 9,187 
Sulfur: 
Content of pyrites - - - --- ----------—-- €14,080 25,500 T 26,869 33,522 30,757 
Byproduct: 
From metallurgical plant 117,000 115,000 115,000 115,000 115,000 
From oil refineries |... 7,000 7,000 73,665 ,065 4,170 
jl... ee ðͤ a 138,080 147,500 7145, 534 153,587 149,927 
Talc and related materials: 
Pyrophyllite ~- ------------------- 34,619 38,883 734,708 35,924 36,000 
Steatite (soapstone ))) 247, 000 298,000 F352,000 310,188 829,000 . 
Vermiculite 2,878 1,886 73,109 8,428 8,624 
Wollastonite ______________--_-__-__- 3,330 1,928 78,194 5,788 15,940 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 59,000 55,000 54,000 NA NA 
Bituminous thousand tons 100,247 101,973 103,845 114,010 124,900 
1008 —— 8 Occ 3,632 613 8,264 ,548 5,500 
Total . ð2 do- 103,879 105, 586 107, 109 118,558 130,400 
Coke: 
Coke oven and beeh ite do... 10,000 12,100 12,000 12,000 12,000 
ouse . cpu do.... 50 47 100 100 100 
P8005...  — ee ieee do— 3.700 50 50 50 50 
M. ĩͤ . do— 13,750 12,197 12,150 12,150 12,150 
Gas, natural: 
Gross. __-—-------- million cubic feet. 96,282 97,828 100,000 82,530 3136,067 
Market able do 54,561 61,129 66,957 50,661 975,820 
Petroleum 
. thousand 42-gallon barrels_ 75,181 92,812 93,732 75,612 116,712 
Refinery ucts: 
Gasoline do- 11, 645 12,891 12,775 12,393 22,691 
Kerosinee --2-- o---- 19,282 19,515 440 "T 22,529 
Jet fuel do- 8.160 9.424 8.760 NA 
Distillate fuel olli do- 998 64,499 620 60, 680 74,555 
Residual fuel olli EcL. 34,938 38,601 42,340 41,845 46,307 


See footnotes at end of table. 
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Table 1.—India: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981P 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum —Continued 
Refinery products —Continued 
Lubricants_ thousand 42-gallon barrels. — 2,828 3,403 2,920 2,849 
Other -—— ec do... 32,459 34,643 36,135 *51,642 42,116 
Refinery fuel and losses do... 10,778 13,377 10,950 13,594 
Total cece uus eem do 181.083 196,353 202,940 *191,000 224,101 
*Estimated. Preliminary. "Revised. NA Not available. 


Table includes data available through Sept. 29, 1982. 


In addition to the commodities listed, other clays (bentonite, fuller's earth, and common clays), other gem stones 


(aquamarine, ruby, and spinel), and uranium are also 


inadequate to e reli 


8 tons of UsO, was dd pude: from 2 mines, which was only a 
sand and gravel are clearly only part 


production of stone an 


produced, but output is not reported 
le estimates of output levels. In 1975, production of 6,514 tons of uranium ore containing about 


and available information is 


of total national production. Moreover, reported 
figures and exclude a number of types of stone; the 


amounts reported are inadequate to provide sufficient . for production of concrete from domestically produced 


and consumed cement, nor do they provide for other supplies 


Data are for fiscal year beginning Apr. 1 of that stated. 


of aggregate for road metal and other construction uses. 


*Data supplied here (exports plus domestic use) are provided in lieu of officially reported production because the latter 
pue "n 5 incomplete. Officially 18 production figures are as follows, in metric tons: 1977—14, 671: 


; 1979— 14,180; 1980— 12,355; and 


2,129. Data presented in this table for exports for the years 1978-81 


inclusive and domestic consumption for all years are significantly revised from those appearing in the 1981 Mica 
in 


commodity 
the preparation of that chapter. 
5Partial figures; for details see footnote 2. 
*[ncludes reinjected gas. 


chapter in Volume I of the Minerals Yearbook, owing to the receipt of addition 


formation subsequent to 


TRADE 


Even though faced with a $6 to $7 billion 
trade deficit, the Government framed a FY 
1982-88 trade policy aimed at liberalizing 
the import regulations. The policy recogniz- 
ed the need to assure basic inputs to indus- 
try and also to update Indian technology as 
preliminary steps to developing the slowly 
growing export market. Nearly 100 new 
items of raw materials and components 
have been brought under the Open General 
License (OGL) for imports. At the same 
time, in order to protect domestic manufac- 
tures and to encourage growing industries, 
5 items of capital goods and 33 items of raw 
materials were removed from the OGL list. 


The intent throughout has been to attempt 
to make each import liberalization relate to 
a potential export increase. The new policy 
removes 100% export-oriented companies 
and free trade zones from licensing, and 
allows them duty-free imports. 

One mineral-related change was the 
transfer of aluminum extrusions from OGL 
to the restricted list. Several new aluminum 
extrusion projects have been set up to meet 
India's projected demand of over 40,000 tons 
per year in the near future. Another change 
was that brass and copper scrap were re- 
placed on the OGL list.” 
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Table 2.— India: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Ore and concentrate. value, thousands 


Metal including alloys, all forms . 


Chromium ore and concentrate 


Copper: 
Gre and concentrate 
Metal including alloys, all form 


Iron and steel: 
Ore and concentrate thousand tons 


Ferroalloys: 
Ferrochhro nme 


Ferrosilicon n 
Steel, primary form 


Semimanufactures: 
Bars, rods, angles, shapes, sections 


Castings and forgings, rough _ _ _ — __ 


Lead metal including alloys, all forms 
value, thousands 


Magnesium and beryllium metals 
Manganese ore and concentrate 


Nickel metal including alloys, all form 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands 
Silver metal including alloys, unwrought and 
partly wrought |... thousand troy ounces. _ 


Tin metal including alloys, all form 
Titanium ore and concentrate 
Zinc metal including alloys, all form 
Other: 
Ores and concentratess 
Oxides and hydroxides ______________- 
Base metals including alloys, all forme 
Nonferrous metal scrap... 


NONMETALS 


Abrasives, n.e.8.: 
Natural 


See footnotes at end of table. 


1978 


$11,131 
710,790 
167.102 


NA 
518 


719,838 


19,811 


9,093 
76,200 
1,919 
167,999 
334,715 


22,858 
1,016 
60,275 
6,813 
258,547 


11,586 
$41 

1 
577,292 
482 


$10 
121,717 


1979 


$15,678 
4,901 
236,017 


23,000 
1,143 


24,347 


10,532 
104,254 


9,001 
52,681 
14,014 
49,242 

101,745 


11,697 
176 
7,876 
14,095 
135,262 


6,039 
$57 


629,944 


1,939 
413 
338,312 
54,998 


United 
States 


201,333 


Destinations, 1979 


Other (principal) 


U.S.S.R. $11,175; Brazil 
$3,358. 
Libya 1,368; riled ria 193; 


Banglad h 
Japan 146,151; East Ger- 
many 39, 861; Italy 28,000. 


All to Ja . 
Laya 448; Tanzania 245; 
.S.S.R. 176. 


Romania 3,110; Republic of 
orca 1, 886; Yugoslavia 


zopan 9,394; Netherlands 


46. 
U.S.S.R. 60,167; Republic of 
Korea 11,300; North 
Korea 8,788. 


1 Ag 663; North Korea 
9: East Germany 800. 
Japan 15, rs vane a 5,725; 
Japan 15 id P1 
apan 
Iran 34,618; Ne 
U.S.S.R. 3,469. 


Kuwait 32,086; Saudi 
Arabia 20,214; United 
Arab Emirates 9,020. 

U.S.S.R. 7,293; Japan 2,000; 
Nepal 1,239. 

i dn 39; Iraq 34; Ethiopia 


Iran 3,079; Iraq 2,535; Egypt 
700 


China 8,404; Yugoslavia 
6; Tanzania 462. 

Saudi Arabia 38,529; China 
10,203; United Arab 
Emirates 9,930. 

Saudi Arabia 322; Australia 
319; Canada 267. 


Australia $19; Yemen Sana 
$12; Sri Lanka $11. 


Eo 437,187; North Korea 
dn Republic of Korea 


8 Arabia 3. 


5,886; 


United Kin 
France 

Oman 2. 

zapan 42,700; Taiwan 9,500. 

Sri Lanka 98. 


dom 2,837; 


NA. 


NA. 

Bangladesh 177. 

sapan 400; United Kingdom 
05. 


Republic of Korea 200; 
iland 99. 
Ja 867; Australia 202; 
ghanistan 171. 
kii ony 270; United 


1222 485 0 89397 397; ae 
Nepal 58 465. 
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Table 2.—India: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 > 
á United Other (principal) 
NONMETALS —Continued 
Clays and clay products: 
rude: Bentonite. - - - -------------- 719,811 19,775 -- Irag 6,900; Iran 5,279; 
nited Arab Emirates 
3,881. 
Products: 
Refractory including nonclay brick 
value, thousands. _ $817 $3,765 $3 Dy eve of Korea $1,846; 
ted Arab Emirates 
$217; Fiji $173. 
Nonrefractorꝛꝛ do... $2,504 $1,350 $2 Sri Lanka $295; United 
Arab Emirates $236; 
goman $219. 
Diamond: Gem, not set or strung _ - ---- do—- $665,045 $436,432 $129,734 "Sat, Hong Kon 
dE i 25. i Hong Kong 
Switzerlan 
Fertilizer materials: Crude, phosphatic |... 146 NA NA NA. 
Kyanite and related materials |... 13,875 1.659 — Netherlands 680; Switzer- 
land 629; Ja 250. 
Lime E ⁰¹⁰Auàdm.. ee aaa 5,716 2,072 -- Bangladesh 1,474; United 
Arab Emirates 211. 
Magnesite. - - - - -------------------- 711,152 5,429 122 Netherlands 2,323; United 
M Kingdom 2,023. 
ca: 
Crude including splittings and waste 715,436 12,635 3, 762 me E ,104; Cro posiova kia 
rance 83 
Worked including agglomerated splitting 18, 957 4.025 162 Norway 500; 36: Wes Germany 
Precious and semiprecious stones except 
ond: 
Natural value, thousands $45,803 $78,542 $8,698 Cyprus ie Switzerland 
Synthetic do- $741 $1,969 $926 
Salt. E oe eee ocu ex E 18,741 80,196 ES Nepal 29,603. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked ~- - --------- 163,508 219,671 1,985 Japan 143,065, Italy 34,136. 
Worked. 88 9,932 10,541 t Emir 4 488, United Arab 
irates 4,309. 
Limestone for lime manufacture 165,974 NA NA 
Gravel and crushed rock 13,248 NA NA N A 
Sand excluding metal- bearing 16,005 NA NA NA. 
Sulfur: Elemental 791 NA NA NA. 
Talc, steatite, soapstordnenen 712, 479 13,355 fe ai iue 8,200; Kenya z 2 8; 
ted Kingdom 1,55 
Other: 
Crude value, thousands . _ $40,206 NA NA NA. 
Slag and waste, not metal- bearing do- NA $13 -- West Germany $7. 
Building materials of asphalt, asbestos and fiber 
cements, unfired nonmetals. . .  .. 50,798 38,743 46 United Arab Emirates 
22,041; Qatar 3,350; 
Afghanistan 3, 269. 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades including briquets - - -------- 445,651 93,220 EN: a 70,357; Nepal 
8 and semicoke ________________-__ 4,985 433 — All to Nepal. 
as: 
Natural! value, thousands $1 NA NA NA 
Manufactured _____________- _ do... $83 NA NA NA 
Petroleum refinery 
Gasoline thousand 42-gallon barrels_ _ 314 NA NA NA. 
Kerosine and jet ſuel —------- do- 158 NA NA NA. 
Distillate fuel o ili do- 193 NA NA NA. 
Residual fuel olli do... 6 NA NA NA. 
Lubricants. ......- value, thousands $132 NA NA NA 
Uns led cnn on barrel. NA NA NA 
Mineral tar and other coal-, petroleum-, and gas- 
derived crude chemicals _ ~ - - - - -- - --- - —-— 20,238 NA NA NA. 


"Revised. NA Not available. 
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Table 3.—India: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
P eres Other (principal) 
METALS 
Aluminum: 
Alumina ` - ---------------- 620 NA NA NA. 
Metal including alloys, all forms 726,092 31.751 110 France 11,908; Bahrain 6,218; West 
Germany 2,515. 
pire h 106 1 All from S 
and concentrate, gross weight _ _ Es rom Singapore. 
Oxides and hydroxides - 114 NA NA NA. 
Metal including alloys, scrap and 
unwrought ________-_____~_ T811 450 50 Taiwan 217; China 161. 
Arsenic: 
Crude sulfides. s 7 NA NA NA. 
Oxide and acid |... 685 NA NA NA. 
EN iumenta sii 55 10 NA NA NA. 
ryllium metal including , scrap 
and unwrought_ _ _ _ _ _ _ kilogr a 54 NA NA NA. 
Bismuth metal including alloys, scrap ] 
and unwrou ght 99 NA NA NA. 
mium: 
Oxides and hydroxides . kilograms. - 400 NA NA NA. 
Metal including alloys, unwrought .. — 59 NA NA NA. 
Chromium: 
Oxides and hydroxides 5 NA NA NA. 
Metal including alloys, scrap and 
unwrougnt 37 NA NA NA. 
Cobalt: 
Oxides and hydroxides ~~~ 3 NA NA NA. 
Metal including alloys, scrap and 
unwrouggnt 1151 136 4 Zaire 67; Belgium- Luxembourg 32. 
Copper: 
ides and hydroxidesͤ 8 NA NA NA. 
Metal including alloys: 
Scrap - ---------------- 115,904 34,275 10, 231 singapore 7,418; Kuwait 7,059; 
nited Arab Emirates 2,816. 
Unwrought. ------------- 60,172 45,682 8 Zambia 34,543; West Germany 6,160. 
Semimanufactures 5,820 6,227 419 Japan 1,905; United Kingdom 1,399; 
est Germany 919. 
Iron and steel: 
and concentrate except roasted 
pyrite s 301 164 24 Spain 140. 
ed pyrites -------------- 163 15 10 France 5. 
etal: 
Strap §öð—e·mT 8 7109, 326 144,697 57,499 United Kingdom 45, 168; West Ger- 
many 13,550; France 8,815. 
Pig iron and cast iron zum 625 M Canada 553. 
Sponge iron, powder, shot 803 1,022 1 Sweden 899; West Germany 97. 
Ferroalloys. .. s 4,515 2,139 229 France 1,912. 
Steel, primary forms . . — — — _ - 3,744 14,232 198 Republic of Korea 29,399; West 
rmany 14,076; Romania 8,623. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 85,461 282,709 1,298 United Kingdom 93,128; Japan 
69,994; West Germany 31,878. 
Universals, plates, sheets 
thousand tons_ _ 522 1,093 43 Japan 355; West Germany 165; 
nited Kingdom 153. 
Hoop and strip_______-_ 13,128 15,175 614 West Germany 7,873; Sweden 2,604; 
Japan 2,350. 
Rails and accessories 187 (!) NA NA. 
We. oc sx mu 5,116 4,123 26 Japan 1,134; West Germany 893; 
nited A nem 665. 
Tubes, pipes, fittings __ __ _ 80,711 86,522 1,723 Japan 38,219; West Germany 19,470; 
nited Kingdom 10,073. 
Castings and forgings, rough 1,260 4,937 10 Canada 3,475; Japan 663; United 
Kingdom 247. 
Lead: 
Ore and concentrate 101 47 =o Morocco 45. 
Oxides and hydroxides 272 NA NA NA. 
Metal including alloys: 
SCIAD uomine M 1,912 4,246 158 United Arab Emirates 1,095; Kuwait 
1,049; Jordan 743. 
Unwrought_ ------------- 24,967 34,613 aa Australia 30,548; Spain 2,005. 
Semimanufactures 1.528 20 1 West Germany 12. 
Magnesium metal including alloys, all 
G＋G6ʒ.I!̃!! 88 T7152 493 163 United Kingdom 137; Norway 103. 
Manganese: 
Ore and concentrate 4.045 5,143 50 Congo 3,000; Singapore 1,058. 


See footnotes at end of table. 
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Table 3.—India: Imports of mineral commodities —Continued 


Sources, 1979 
Commodity 1978 1979 : i 
NC Other (principal) 
METALS —Continued 
Manganese —Continued 
rry — — M cess aee 830 NA NA NA. 
inc oys, scrap an 
unwrought 9 MATS 152 NA NA NA. 
3 76-pound flasks.. . 10,158 NA NA NA. 
Mo um: 
Nee Án 5 173 NA NA NA. 
Metal including alloys, scrap 
unwrought ___________-__-_ 135 81 10 Netherlands Kingdom 9; Sweden 5; 
Nickel metal including alloys: 
Scrap oa m ceu eL 72.690 2,877 256 um-Luxembourg 380; United 
363; West osf Germany $59. 
Unwrought ---------------- 3,606 2,291 30 aca hy United Kingdom 
Semimanufactures 2,034 2,644 366 United King ated Kingdom 795; Japan 376; 
Platin metals including all 
unwrought and partly wrough di 
troy ounces. F18,407 12,685 997 c Kingdom 5,466; U.S.S.R. 
Selenium, elementa l 29 NA NA NA. 
^ cementi Span eigen 1,144. NA NA NA. 
ver metal including unwrough 
and y wrought _ oy ounces. _ 18,655 NA NA NA. 
“and 5 Alle ume 1,135 NA NA NA. 
unwrougnt -.--.--- ograma.. - , 
Le elemen tall do 719 NA NA NA. 
Oxides, hydroxides , peroxides _____ 138 NA NA NA 
Metal including alloys: 
Scrap: ioe eee eek 14,553 7,466 1,747 United Kingdom 2,822; West 
Germany L 198; E Belgium- 
Unwrought |... .....--- 1,793 1,864 1 Malaysia 1 1.866 
. 15 2 Japan 6. 
Titanium 
PFW E E 6,038 NA NA NA 
Metal including alloys, unwrought .. . NA NA NA 
and concentrate r397 255 10 Thailand 181 
Metal neuen alloys, scrap and 
unwrrouggnt 126 21 1 United Kingdom 6; Netherlands 5; 
TA West German y 4. 
c: 
Ore and concentrate 83,212 89,580 141 Peru 26,501; Australia 11,410. 
Oxides and h aides 15 NA NA NA. 
Metal including alloys: 
Sirap ounces au eee 1,015 846 442 ir uas 107; Australia 105; Kenya 
Unwrou ght 56,496 48,241 1 Australia ia 4892. U. S. S. R. 11, 259; 
Semimanufacture? |... 1,417 1,622 637 — 865; Canada 182; Kenya 
Zirconium: 
Ore and concentrate 5 NA NA NA. 
MA including alloys, unwrought _ — 56 NA NA NA. 
Ores and concentratess 126 623 113 Thailand 181; Australia 144; Kuwait 
Metals: l 
Metalloids _— ------------ 36 NA NA NA. 
Alkali, alkaline-earth, rare-earth 
3 E E E 19 NA NA NA. 
Base metals including alloys, 
scrap and un | locx 107 1,772 355 Japan 388; United Kingdom 289; 
China 161. 
NONMETALS 
Abrasives, n. e. 8. 
Tripoli earth. ng 17 NA NA NA 
Other kilograms. _ 440 NA NA NA. 
Dust and powder of precious and dem 
" F " E 64 NA NA NA. 
rinding and polishing whee 
NOH Pi iPr ag Mesh ha Oe ERR 266 244 51 nited d Kingdon 60; West Germany 
Asbestos, crude... LL LL coc c T51,895 48,458 310 dő; Japan 42 U.S.S.R. 14,948; 
Australia 9 9,209. 


See footnotes at end of table. 
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Table 3.—India: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 
NONMETALS —Continued 
Boron materials: 
Crude natural borates _ 
Oxide and acid ... 
Bromine, elemental .. 
Cement thousand tons 
Clays and clay products: 
Crude. z > i 17171717 a 
Products: 
Refractory including nonclay 
brick 5 urne 
Nonrefractory / 
Cryolite and chiolite____________~- 
iamond: 
Gem value, thousands 
Industrial! thousand carats_ _ 
Diatomite, kieselguhr, other infusorial 
GBA. ³·¹ A 88 
Feldspar and fluorspar _________-_~- 
Fertilizer materials: 
e: 
Phosphatic _ - thousand tons- _ 
Potassic. ______________~_ 
Manufactured: 
Nitrogenous __ thousand tons 
Phosphati ee 
otassi coal. 
Other including mixe 
Fluorine, elemental _ — _ — _ kilograms_ _ 


Graphite, natural |... 
Gypsum and plasters ____________ 
Iodine, elemental- - ------------- 


Mica, worked including agglomerated 
splittings _ - - - -------------- 
Pigments, mineral: 
aon oxides, processed 


Precious and semprecious stones except 
diamond: 


Natural value, thousands. _ 
Synthetic and reconstructed do- 
Pyrites, unroasted _____________~- 
Salt and brine. ___________-___ - 


Sodium and potassium compounds, n.e.s.: 
Caustic sda 
Caustic potash ____________-_~- 

Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked 
Worked - --------------- 


Sulfuric acid 
Talc, steatite, soapstone, pyrophyllite .. . 
Other: 

Crude: 

Meerschaum, amber, jet 
Unspecified 

Slag and ash, not metal- bearing 

Oxides, hydroxides, peroxides of 

strontium, magnesium, barium . _ — 

Building materials of asphalt, asbestos 

and fiber cements, unfired 
nonmetalSss 


See footnotes at end of table. 


1978 


301 
3 
162 
1.143 


1.577 
8.751 
75 

5 


$534,125 


1970 


230 
15,000 


830 

23 
1.910 
197.565 
552,439 
333,054 


818,168 
3 
14 


10 
8,546 


159 


161 


1979 United 
States 
NA NA 
NA NA 
NA NA 
1,138 (3) 
NA NA 
NA NA 
NA NA 
NA NA 
$423,009 33,567 
480 70 
NA NA 
5,034 Es 
1,145 261 
481 es 
1,039 315 
192,598 180,285 
392,019 17,369 
419,433 93,787 
NA NA 
NA NA 
NA NA 
NA NA 
19 yo 
21,153 11 
NA NA 
NA NA 
NA NA 
$6,715 $1,507 
$211 $21 
13 13 
89 Md 
NA NA 
NA NA 
41 em 
25 12 
136 23 
19 12 
959,152 209,001 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
125 1 


Sources, 1979 
Other (principal) 


NA. 
NA. 


NA. 
dera Korea 542; Republic of Korea 


NA. 


Belgium-Luxembourg $205,733; 
nited Kingdom $157,689. 
United Kingdom 115; Ireland 65; 

Sierra Leone 55. 


NA. 

Thailand 5,000. 

Jordan 388; Morocco 354; Senegal 96. 

Spain 480. 

Romania 121; Qatar 85; Bulgaria 82; 
U. S. S. R. 63. 

Singapore 7,000; Romania 5,313. 

Canada 164,867; West Germany 
153,940. 


West Germany 133,710; Canada 
accen East Germany 77,224. 


France 9; Japan 9. 

Greece 23,004; North Korea 1,914; 
Japan 1,014. 

NA. 

NA. 

NA. 

Switzerland $1,088; Brazil $1,087. 

France $83; Switzerland $50. 

Nepal 50; Singapore 22. : 

NA. 

NA. 


Italy 39. 
West Germany 9. 


Nepal 100. 
Canada 262,671; Iraq 234,229; Poland 
100,051. 


NA. 


nee Kingdom 61; West Germany 
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Table 3.—India: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,681 
n black and gas carbon: 
meia ee Mi 8 Le 
as carbon ograma. _ 
Coal, all grades including briquetss 1,613 
Hydrogen, helium, rare 
ue, thousands $1,202 
Petroleum and refinery br iind 
Crude and y refined 
thousand 42-gallon barrels. _ 107,521 
Refinery products: 
Kerosine and jet fuel* __do____ 712,532 
Distillate fuel oil do_ _ __ 78,027 
Residual fuel oil* CU do- 15,415 
55 5 ; m ON 231 
vai ae roleum 8 m 
d " si ON anes S cde do 3,043 
"Revised. NA Not available. 
1Unreported quantity valued at $613,000. 
Includes blue powder. 
WLess than 1/2 unit. 


Sources, 1979 
1979 
3 Other (principal) 
NA NA NA 
NA NA NA 
NA NA NA 
639,705 21 Australia 474,279; Canada 165,105. 
NA NA NA 
120,042 — .. — Irag 44.474; Saudi Arabia 22,893; 
SSR. 22,662. 
10822 NA NA 
11,088 NA NA. 
5994 — NA NA. 
NA NA NA 
128 NA NA 
NA NA NA 


*Data are from the United Nation's Yearbook of World Energy Statistics 1980, 896 pp. 


5Data are from the International Petroleum Annual, 1978. 
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METALS 


Bauxite, Alumina, and Aluminum.—The 
situation in the aluminum industry chang- 
ed substantially during the past year. In 
1980, there were severe shortages, forcing 
the importation of well over 100,000 tons of 
aluminum. In 1981, the industry faced a 
surplus of unsold stock. There were several 
factors that contributed to this new prob- 
lem. 

One important problem was the failure of 
the state electricity boards to honor their 
financial commitment to purchase domestic 
electric-conductor-grade aluminum. The 
smelters were required by law to produce 
50% of their output as electric-conductor- 
grade wire rod or ingot. The massive electri- 
fication plan for the nation was consider- 
ably behind schedule, causing long delays in 
purchase of the aluminum transmission 
cables. The situation would not be serious in 


most other countries such as the United 
States or the Federal Republic of Germany, 
but 55% of Indian aluminum consumption 
was  electric-conductor-grade, compared 
with 11% and 6%, respectively, for the 
other two countries. Further complicating 
the problem was a Government ban on 
export of electric-conductor-grade alumi- 
num imposed in 1980. As the surplus metal 
Stocks built up, the Government found it 
necessary to lift the export ban in late 
summer of 1981. 

Because of the depressed state of the 
world aluminum markets, price competi- 
tion was very keen. Costs of production 
have risen steadily, but the retention price 
allowed the aluminum producers was strict- 
ly controlled by the Government. In addi- 
tion, the domestic sale of aluminum was 
subject to an excise duty of 44% ad valorem. 
This was much higher than the per-ton duty 
on other common metals. The ultimate high 
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prices charged the consumers contributed 
to the increasing sales resistance and build- 
up in the level of unsold aluminum stocks. 
The sales potential for commercial-grade 
aluminum would be much larger in India if 
its price were more competitive with other 
materials, especially in the canning and 
packaging, transportation, and construction 
sectors. 

The Government attempted to relieve 
some of the aluminum problems by adjust- 
ing its pricing structure to maintain equali- 
ty with imported material and to adjust the 
excise duty to a more equitable level. 

Effective December 3, 1981, basic prices 
for aluminum ingots and wire rods were 
raised by nearly $267 per ton to compensate 
producers for the continuing increase in 
raw material prices. At the same time the 
excise duty was reduced from 44% to 22%. 
After the excise duty and the 4% sales tax 
was added, the final price payable by con- 
sumers for ingots went up to $2,173 per ton, 
an increase of $19 per ton. Following the 
retail price increase, the Government raised 
retention prices at all Indian smelters by an 
average of $274 per ton. By raising reten- 
tion prices, the Government felt it had 
provided suitable incentives to smelters to 
keep up production rates despite the spi- 
raling costs. Some aluminum industry 
spokespersons, however, claimed that the 
subsequent steep rise in the prices of pitch 
and calcined petroleum coke offset the in- 
crease in the aluminum prices. 

Work was underway at the Government- 
owned Bharat Aluminium Co., Ltd. (BAL- 
CO), plant in Korba to bring the alumina 
capacity up to the original design level of 
200,000 tons per year. Operational problems 
have consistently limited the output to 
about 150,000 tons per year. The $5 million 
revamping was expected to be completed by 
yearend 1982. 

BALCO’s source of bauxite, the Amarkan- 
tak and Phutkapahar Mines in Andhra 
Pradesh, was running out of ore faster than 
planned. Therefore, BALCO investigated al- 
ternate ore sources for the post-1985 period. 
The Gandhamardan deposit in Orissa was 
found to be suitable for the Korba plant. 
A feasibility report was prepared for a 
600,000-ton-per-year mine at an estimated 
cost of $31 million. The project was awaiting 
governmental approval at yearend 1981. 

Also at Korba, the new 40,000-ton-per- 
year, cold-rolling mills were reported under 
commissioning during 1981. A new extru- 
sion press, rated at 3,150 tons, was complet- 
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ed during the year and was to be commis- 
sioned by March 1982. The new unit supple- 
ments the capability and output of the 
existing 800- and 2,500-ton presses. 

BALCO continued to have severe power 
shortages during the year and was only able 
to operate two of its four potlines at about 
60% capacity. The remaining two potlines, 
which were completed in December 1977 
and September 1978, comprise one-half of 
the plant’s 100,000-ton-per-year capacity 
and have never been in operation because of 
the power shortage. The power available 
has been highly erratic, with voltage and 
frequency changes commonplace. There 
were also 87 total power outages from April 
to November 1981. The effect on smelting 
equipment, and on the cost and quality of 
the product is obvious and will not be 
detailed here. 

The prospects for improvement in the 
power situation were fair. The Madhya 
Pradesh Electric Board (MPEB) had not 
been able to honor its power contracts in 
the preceding years and was not able to 
supply the minimum peak-load demand 
promised by October 1981. BALCO was 
hopeful, however, that this would change 
with the completion of new MPEB generat- 
ing units in 1981 and 1982—Satpura VI and 
VII and Korba IV. 

Another development was the imminent 
completion of the power grid link between 
Andhra Pradesh and Madhya Pradesh. This 
link was sanctioned specifically to meet the 
power requirements of BALCO. 

The Andhra Pradesh alumina project 
continued in the planning stage. The main 
problem has been financing the 600,000-ton- 
per-year plant. The Soviet Union originally 
proposed financing 15% of the cost but 
reconsidered in 1981 and offered to supply 
up to 40% of the cost. Final arrangements 
for financing and exporting the alumina 
were under discussion between the two 
Governments. 

On March 29, 1981, Prime Minister Gand- 
hi laid the foundation stone for the alumina 
plant at Damanjodi in Koraput district of 
Orissa. The action formally began construc- 
tion of the giant $1.4 billion French-aided 
Orissa aluminum complex. 

In October 1981, the Union Energy Minis- 
ter inaugurated the Bharatpur open pit coal 
mine, about 15 kilometers from the smelter 
site at Talcher. The mine will supply coal 
exclusively to the aluminum project’s cap- 
tive thermal electric powerplant. 
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The contract for the 600-megawatt 
powerplant, to be set up at Talcher near the 
smelter, was expected to be awarded to 
Bharat Heavy Electricial, Ltd., the lowest of 
only two bidders. The contract was to call 
for the installation and commissioning of 
the first 120-megawatt unit 39 months from 
the date the letter of intent is issued. 
Subsequent 120-megawatt units are to be 
installed at 5-month intervals until the full 
600-megawatt capacity is reached.* 

By yearend 1981, the chairman of the 
National Aluminium Co., Ltd., indicated 
that the project was ahead of schedule and 
planned commissioning was to be moved up 
by several months. Commercial production 
of aluminum was set for October 1985. 

Chromite.—Of the three companies re- 
cently licensed to produce charge chrome, 
the private sector firm, Ferroalloy Corp., 
reportedly was the furthest along. The 
50,000-ton-per-year export-oriented plant 
near Baudpur in Orissa will use the compa- 
ny’s own technology, developed entirely by 
its research and development department. 
Although the technology will be Indian, 
much of the plant and equipment will be 
contracted to Japan because domestic 
machine tool companies did not have the 
fabricating technology required. Civil con- 
struction work was reported to be underway 
in 1981, and delivery of both imported and 
domestic machinery was scheduled to be 
completed in October 1982. 

The Orissa Mining Corp. signed a con- 
tract in July 1981 with Vöest-Alpine AG of 
Austria and Outokumpu Oy of Finland to 
build a 50,000-ton-per-year charge chrome 
plant. The plant will be located in Koen- 
jhar District of Orissa State. Work on 
the infrastructure and site preparation may 
have begun during 1981, but reportedly 
there were complications with financing 
arrangements and import of foreign equip- 
ment. Financing problems could delay the 
start of work on the main plant by several 
months. 

Indian Metals and Ferroalloys, Ltd., held 
the third license to produce charge chrome. 
It already produces ferroalloys at its plant 
at Therubali near Bhubaneswar. This proj- 
ect, also with a 50,000-ton-per-year capacity, 
was planned for a late 1984 completion 
date.“ 

Copper.— The Khetri copper complex of 
the Government-owned Hindustan Copper, 
Ltd. (HCL), was again hit by severe electric 
power shortages throughout the year. In 
order to minimize damage to the smelter 
and refinery, which must operate contin- 
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uously, the power was allocated mainly to 
the smelter and refinery. Power to the 
mines, concentrator, and byproduct fertiliz- 
er plant was cut back and production was 
affected accordingly. Triple-superphosphate 
production was not maintained at all. The 
resulting shortfall of concentrates had to be 
made up by increased imports. 

The Government had been considering 
expanding the Khetri smelter from 31,000 
to 45,000 tons per year to help meet the 
country's projected copper demand. Howev- 
er, it appears that the project will be de- 
ferred in favor of a new 40,000- to 50,000- 
ton-per-year smelter in the vicinity of the 
Rakha or Malanjkhand Mines. 

The possibility of putting a smelter at 
Rakha was brought about by HCL's plans 
or a major expansion at the Rakha copper 
mines in Bihar. The first stage of the Rakha 
Mine was operating and produced about 
200,000 tons of ore during 1981. 

If foreign financing can be arranged, HCL 
planned to contract the development work 
for a second-stage exploitation of the deposit 
that contains about 100 million tons of ore 
averaging 1.13% copper. The project will 
call for construction of mine shafts, ore 
passes, haulage ways, underground crusher 
chambers, and related work. Exploration 
drilling and a feasibility report have al- 
ready been completed by HCL. 

Three years from the date the project is 
approved, the mine should be producing 
3,000 tons per day of ore. Until the shafts 
are completed, ore will be removed by 
trucks using an inclined ramp. A third 
phase was planned to bring the mine to a 
production level of 6,000 tons per day. It is 
estimated that 6 to 7 years will be required 
to complete the project at a cost of $150 
million including a 100,000-ton-per-year 
concentrator near the mine. 

To increase the long-term copper produc- 
tion further, HCL was seeking an engineer- 
ing consultant to prepare a feasibility re- 
port for the integrated development of the 
Singhbhum copper belt in Bihar. The belt 
stretches over 120 kilometers, but develop- 
ment has been limited to about a 20- 
kilometer section that includes the Rakha 
Mine. Exploration has identified a number 
of potential mining sites with an aggregate 
reserve of 130 million tons of copper ore. An 
investment of $300 million was proposed 
over the next 10 years. 

The proposed study calls for evaluating 
the reliability of the geologic mapping and 
exploration work already completed; identi- 


THE MINERAL INDUSTRY OF INDIA 


fying the best areas for immediate mining; 
determining the optimal location for ore 
processing facilities, the most suitable ore 
transport systems, and the best locations for 
waste and tailings disposal; and drawing up 
long-term plans for maximizing the use of 
the resources in the Singhbhum copper 
belt. 

The largest copper development project 
under construction was the Malanjkhand 
open pit, located 90 kilometers northeast of 
Balaghat in Madhya Pradesh. This was the 
first large-scale open pit copper mine in 
India and will produce about 24,000 tons per 
year of metal from 2 million tons of ore. 
Over 3 million cubic meters of overburden 
were removed in 1980 and slightly more 
than that was removed in 1981. Directly 
minable reserves were measured at 59 mil- 
lion tons of 1.2% copper at a 0.45% copper 
cutoff. A further 44 million tons of low- 
grade primary ore averaging 0.22% copper 
and 5.5 million tons of oxidized ore averag- 
ing 0.58% copper occur within the pit lim- 
its. Much of this material will be segregated 
and the copper values recovered by India’s 
first application of heap-leaching extraction 
from low-grade material. 

Both mine development and concentrator 
construction were on schedule during 1981. 
Work on the tailing disposal and water 
reclamation systems was delayed, but ap- 
parently was started in 1981. The first-stage 
capacity of 1 million tons per year was 
expected to be commissioned in July 1982. 
The full capacity of 2 million tons per year 
was to be achieved 2 years later. 

Present plans call for the concentrate to 
be shipped to the Khetri complex for 
smelting and refining. HCL was to expand 
the capacity of the Khetri smelter to handle 
the increased concentrates or to build a new 
smelter near the Malanjkhand site. The 
final decision apparently had not been 
made at yearend 1981. 

Gold.—The public sector company that 
operates the Kolar gold mines, Bharat Gold 
Mines, Ltd. (BGML), completed the exten- 
sive preinvestment exploratory mining and 
level development work at the Yeppamana 
Mine in the old Ramagiri Goldfield in 
Andhra Pradesh. The exploration revealed 
350,000 tons of measured and indicated ore 
grading 5.70 grams of gold per ton. Possible 
reserves total almost 750,000 tons of ore 
grading 5.56 grams of gold per ton. Further 
development work for commercial produc- 
tion was awaiting the investment decision 
from the Government, which was expected 
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in early 1982. When production resumes, it 
will be at a planned rate of about 300 
kilograms of gold per year. 

BGML’s Kolar gold mines returned a 
profit in 1979 for the first time since the 
1972 formation of the company, and con- 
tinued operating profitably in 1980. The 
financial outcome for 1981 was not known 
but would have been more strongly de- 
pendent on world gold prices than on the 
mining operations. 

To maintain profitability, BGML was en- 
gaged in updating its mining, ore process- 
ing, and shaft sinking methods. A plan was 
drawn up using foreign technological aid for 
the secondary recovery of gold from the 47 
million tons of tailings. A significant pro- 
portion of the tailings was believed to be 
suitable for heap-leaching recovery of most 
of the residual gold values. 

GSI has been conducting a major explora- 
tion effort of old gold-producing areas and 
trying to locate new deposits in India. Sev- 
eral sites at the old Hutti Goldfields in 
Raichur district of Karnataka looked prom- 
ising for reopening. GSI reported that the 
Porojarna Mine in Singhbhum district of 
Bihar could be reopened profitably if mined 
properly. Reserves there and in other parts 
of the district were described as high grade. 
The mine was abandoned in 1916 because of 
financial and operational problems. 

Promising gold discoveries were made at 
Mallappakonda and Chigargunta in Chit- 
toor district of Andhra Pradesh along a 
southern extension of the Kolar Shist Belt. 
The gold at Mallappakonda is disseminated 
in arsenopyrite-rich layers of a banded iron- 
sulfide formation. Ore reserves were esti- 
mated at 300,000 tons with an average 
grade of 4 grams of gold per ton. 

The Chigargunta gold mineralization oc- 
curs with quartz and mica in a highly 
faulted zone. The ore occurs in several 
distinct ore blocks that range in grade from 
4 to 8 grams of gold per ton. Estimated ore 
reserves were put at 350,000 tons to a depth 
of 100 meters. 

Placer gold deposits were reported in 
Nainital and Pauri Garhwal districts of 
Uttar Pradesh. The gold occurs along a 2- to 
5-kilometer-wide zone about 60 kilometers 
long. 

Iron Ore.—Iron ore exports accounted for 
nearly 5% of India’s foreign exchange earn- 
ings. Earnings for FY 1981-82 were esti- 
mated at $477 million, about 26% higher 
than the earnings of the previous year. 
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More than one-half of ore production was 
exported. About 23.5 million tons was 
shipped during 1981. National Mineral De- 
velopment Corp., Ltd., the public sector 
corporation that operates the big mechaniz- 
ed mines at Bailadila and Donimalai, pro- 
duced 7.7 million tons and exported 7.3 
million tons in 1981. Most of the private 
sector exports originated around Goa and 
were exported through the Port of Marmo- 
goa. 

The iron ore industry, as it presently 
exists, will be able to supply the domestic 
Steel industry and the current export mar- 
ket with little additional investment. How- 
ever, with the construction of the Visakh- 
apatnam steel complex by the end of the 
sixth 5-year plan, a new 6-million-ton-per- 
year mine will be required in the Bailadila 
area to supply the plant. Another new 
facility will be needed to supply the other 
coastal plant planned for the Daitari area. 
The most likely deposit to be exploited for 
the Daitari project would be the high-grade 
Gandhamardan deposit in Keonjhar district 
of Orissa where high-density drilling by 
Orissa Mining Corp. has shown a reserve of 
250 million tons with a low overburden 
thickness. 

The Kudremukh Iron Ore Co., Ltd., proj- 
ect has been causing considerable concern 
to Indian officials since the political and 
military situation in Iran caused the post- 
ponement of completing Iran's direct- 
reduction based steelworks for an indefinite 
period. Iran was to use 7.5 million tons per 
year of Kudremukh concentrate to feed two 
planned steel plants. One of these was 
canceled outright, and the other was located 
near the combat zone where construction 
was at a standstill during 1981. 

Iranian and Indian officials were nego- 
tiating the renewal of the ore purchase 
agreement but at a reduced rate and much 
later starting date. Iran could still take 
around 4 million tons per year if the steel 
complex can be successfully and quickly 
completed. In light of the present Iranian 
situation, that seems rather doubtful. The 
Kudremukh Mine, concentrator, and slurry 
pipeline have only been operating at a level 
sufficient to keep the machinery in good 
working order. 

During the year, India was actively seek- 
ing arrangements for selling at least some 
of the ore concentrate. Small batches of 
50,000 tons were shipped for testing pur- 
poses to the Republic of Korea and to 
Romania. Czechoslovakia ordered 40,000 
tons. Nigeria, Mexico, Bahrain, Trinidad 
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and Tobago, Malaysia, and Indonesia were 
also considering testing some of the concen- 
trate. 

To increase the salability of the Ku- 
dremukh product, the Public Investments 
Board of the Government of India approved 
a. $100 million expenditure for a 3-mil- 
lion-ton-per-year pellet plant to be built 
at Mangalore, the terminal of the 67- 
kilometer-ong ore slurry pipeline. A 
Romanian firm signed a contract with 
Kudremukh on September 12, 1981, to build 
the plant. Lurgi Chemie & Huttentechnik of 
Frankfurt am Main and Lurgi S.A. Paris 
will supply technology, equipment, and ini- 
tial startup under a separate contract with 
Lurgi. Fuel will be high-ash domestic coal. 
The contract called for completion of the 
plant in September 1984. 

A separate contract, signed on the same 
day, provided for the export of 3 million 
tons of concentrate to Romania. The 
Kudremukh concentrate will be mixed with 
iron ore fines in sinter feed. The total 
Romanian imports up to FY 1984-85 would 
be limited to the value of the pellet plant 
contract. 

The Mandovi pellet plant in Goa was 
forced to shut down in April 1981 because of 
increasing costs of production, particularly 
for fuel oil. The plant was under a long-term 
contract to Japanese steelmakers to supply 
1.8 million tons per year of high-grade 
pellets. 

Steel.—The five integrated steel plants 
under Steel Authority of India, Ltd. (SAIL), 
reportedly closed 1981 with a record produc- 
tion of 5.53 million tons of salable steel. The 
previous record was set in 1977 when 5.42 
million tons was produced. All of the SAIL 
plants exceeded the 1980 levels for crude 
and salable steel. SAIL production was 
combined with 1.6 million tons of produc- 
tion anticipated from private sector Tata 
Iron and Steel Co. (TISCO) plus another 1.7 
million tons from ministeel plants for a 
total salable production of about 9 million 
tons. The performance of the Indian steel 
industry during 1981 gained special signifi- 
cance against the background of declining 
steel production the world over—747 mil- 
lion tons in 1979, 718 million tons in 1980, 
and 705 million tons in 1981. The public 
sector plants could have done better, but 
the SAIL target of 5.73 million tons proved 
to be difficult because the electric power 
situation in Orissa and Madhya Pradesh 
and the shortage of railroad cars continued 
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to limit production. The Bhilai steel plant 
in Madhya Pradesh and Rourkela steel 
plant in Orissa, two of the more efficiently 
operated plants, were the hardest hit by the 
power shortage. Both plants were served by 
state electricity boards in contrast to SAIL's 
plants at Bokaro, Durgapur, and Burnpur, 
which benefited from higher power output 
from the Damodar Valley Corp. Persistent 
railcar shortages have resulted in alarming- 
ly low coking coal stocks at these plants. 
The high ash content, exceeding 20.5% in 
some shipments has also adversely affected 
the performance of the steel mills. 

For FY 1982-83, Indian salable steel pro- 
duction from all sources was projected to 
increase about 10% to 10 million tons with 
integrated steel plants accounting for near- 
ly 8 million tons and steel miniplants ac- 
counting for about 2 million tons. SAIL’s 
target was 6.49 million tons out of an 
installed capacity of 7.2 million tons. De- 
mand was put at 11 million tons with the 
difference to be met from imports. The 
performance of the steel sector, however, 
will continue to depend heavily on the 
availability of electric power and coal. 

The demand for steel was estimated by 
the Ministry of Steel and Mines at 12.7 
million tons by FY 1984-85 and 18.4 million 
tons by FY 1989-90. The main increase in 
demand will be for bars, rods, structurals, 
plates, and hot- and cold-rolled sheets. The 
Government planned to raise the installed 
capacity of crude steel in the integrated 
steel plants to nearly 20 million tons per 
year by 1990 to meet the demand. This was 
to be achieved through a blend of moderniz- 
ing and expanding existing plants and con- 
struction of new plants. The major projects 
will be the expansion of Bhilai and Bokaro 
steel plants to 4 million tons each and the 
construction of new plants at Visakhapat- 
nam and near Paradip. The sixth plan, FY 
1980-85, envisioned an outlay of $4.14 bil- 
lion for the steel industry. | 

There were several developments during 
the year. At Visakhapatnam, construction 
on the water and electric power supply, 
storage buildings, offices, approach roads, 
and railways was either completed or gener- 
ally on schedule. The foundation of blast 
furnace No. 1 was completed at yearend. 
Foundation work on other sections was 
underway. An agreement for the supply of 
equipment worth approximately $245 mil- 
lion was signed with the U.S.S.R. in Novem- 
ber 1981. Firms from the Federal Republic 
of Germany, Czechoslovakia, Japan, and 
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India were among bidders to build four 
rolling mills at the site. The Ministry of 
Steel hoped to split the contract, assigning 
two mills to one company and one each to 
the other main contenders. The revised 
estimated cost of the project was $3.26 
billion, and the first phase was to be com- 
pleted by early 1986. A new company, 
Rashtriya Ispat Nigam, was formed during 
the year by the Government to implement 
this project. The 3.4-million-ton-per-year 
plant will employ several firsts for Indian 
steel, including selective crushing and 
pneumatic separation of coal, dry quench- 
ing of coke and conveyor charging, and bell- 
less top operation of the blast furnaces. All 
steel will be continuously cast. 

A second grass-roots steel complex was 
being planned for an east coast location. A 
consortium headed by Davy McKee Corp. of 
the United Kingdom won the right to build 
a 3-million-ton-per-year integrated steel 
mill at the Orissa Port of Paradip. Davy was 
to be the prime contractor but will work 
with French and West German firms as 
well. A complicated series of loans and 
financing will be arranged through foreign 
banks for the project. The final contract was 
not to be signed until India and Davy 
complete negotiations over details in mid- 
1982, but these companies were to build the 
plant barring some major change. 

The plan to expand the Bokaro steel 
plant to 4.0 million tons per year has been 
plagued by delays of 4 to 5 years on major 
components. The fifth coke oven battery 
and the fourth blast furnace were commis- 
sioned during 1981 several years late. Prog- 
ress on the raw material handling system, 
the third ore sinter line, the sixth and 
seventh coke oven batteries, the fifth blast 
furnace, and the cold-rolling mill has been 
slow, reportedly because of slippages in the 
supply of critical equipment, both from 
domestic and foreign suppliers.? Manage- 
ment and delivery sequencing problems also 
contributed to delays. The three-unit cap- 
tive powerplant that was recently ordered 
has already fallen behind schedule by about 
6 months. With the recent history of power 
shortages, delay in completion of the 
powerplant will directly affect the per- 
formance of the operation of the Bokaro 
complex. 

The long delays in construction have also 
caused a large increase in construction 
costs, up to 50% over the plan in some cases. 

The operational part of the plant, despite 
record production for the year, was facing 
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raw material shortages that could limit the 
1982 output if not solved. There were ample 
Stocks available at the captive mines at 
Kiriburu, Bhawanthpur, and Kuteshwar, 
but few railway cars were available to move 
them to the plant. 

Expansion of the Bhilai steel plant from 
2.0 to 4.0 million tons per year has been 
proceeding with fewer problems than en- 
countered at Bokaro. Over 270,000 cubic 
meters (9.5 million cubic feet) of concrete 
was poured, 23,600 tons of structural steel 
was erected, and nearly 19,000 tons of 
equipment was installed during 1981. Con- 
struction of the second sintering line was 
completed, but completion of the plate mill, 
to be the largest in India, was delayed until 
late in 1982. Work on the powerplant, blast 
furnace No. 7, and coke oven battery No. 9, 
has dropped several months behind sched- 
ule. The reasons given for the slippages 
were inadequate resources applied to civil 
works, structural, and equipment erection; 
repairs needed on equipment delivered by 
domestic and foreign contractors; a short- 
age of cement; and delays in equipment 
delivery. 

Commercial production of cold-rolled 
Stainless steel sheet began at the Salem 
steel plant on September 13, 1981. This 
marked completion of the 32,000-ton-per- 
year first stage of the $170 million plant. 
Plans called for the capacity to be doubled 
in the near future at a cost of $33 to $56 
million. 

The plant used imported stainless hot- 
rolled coil as feedstock, but it was intended 
that the alloy steel plant at Durgapur 
would supply feedstock when improvements 
underway there were completed. 

When the plant began operating, it was 
found that the high duty levied on the 
imported coil made the operation uncom- 
petitive. Finally, in January 1982, the duty 
was reduced from 325% to 125% ad valor- 
em. The plant was expected to produce 
about 11,000 tons of product during FY 
1982-83 if the chronic power shortage in 
Tamil Nadu does not restrict operations. 

The direct-reduction iron plant at Kotha- 
gudam in Andhra Pradesh, completed in 
late 1980, began a highly successful trial 
operation in 1981. Sponge Iron India, Ltd.'s 
30,000-ton-per-year coal-based pilot plant 
ran the 120-day guarantee run at 110% of 
design capacity at a plant availability of 
98%. Quality of product was within design 
specifications using a 23% ash domestic 
coal. The sponge iron was tested during the 
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year in several electric arc furnace plants 
with excellent results. 

Since the contract for the Kothagudam 
plant was announced, there has been a 
plethora of plans for new sponge iron facili- 
ties around the country. At least eight 
additional plants of various types and sizes 
were under consideration during the year. 

Furthest along was the Orissa Sponge 
Iron, Ltd., 150,000-ton-per-year plant in 
Keonjhar district of Orissa. This was to be 
the first commercial-size plant in India and 
utilized an Allis-Chalmers Corp. ported ro- 
tary kiln design that can use a variety of 
fuel and Indian lump iron ore. The plant 
was scheduled for completion in 1982, and 
plans were underway to double the capacity 
to 300,000 tons per year. With existing 
infrastructure and equipment, the cost of 
expansion should be considerably less than 
the $25 million cost of the original plant. 

Other proposals for sponge iron plants 
include the following: 

(1) Gujarat State Industrial Investment 
Corp. has applied for a license to build a 
400,000-ton-per-year direct-reduction plant 
in the vicinity of Hajira, Surat district, 
based on natural gas from offshore wells. 

(2) Maharashtra State Industrial Develop- 
ment Corp. has applied for a license to build 
a 300,000-ton-per-year plant, also based on 
offshore natural gas. Site and process tech- 
nology for the proposed plant were yet to be 
selected. 

(3) Bihar State Industrial Development 
Corp. has been issued a letter of intent for a 
120,000-ton-per-year plant at Ranchi or 
Chandi. Process knowhow based on noncok- 
ing coal was likely to be supplied by Lurgi of 
the Federal Republic of Germany. 

(4) TISCO has applied for a license to 
build a 100,000- to 160,000-ton-per-year 
plant based on its process of using noncok- 
ing coal. The proposed plant site was near 
Joda in Keonjhar district of Orissa. 

(5) The Government was considering 
building a natural gas-based plant at Man- 
galore that would use feedstock from the 
pellet plant under construction there. 

(6) Salem Steel, Ltd., in Tamil Nadu was 
looking into the possibility of using a direct- 
reduction plant and an electric arc furnace 
as the basis for integration of the present 
stainless steel rolling mill. The intention 
would be to use the nearby Neyveli lignite 
as the solid reductant. 

Lead and Zinc.—Hindustan Zinc, Ltd. 
(HZL), the public sector company that oper- 
ates most of the country’s lead and zinc 
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mining and smelting activity, has been 
engaged in an active program to increase 
production. The long-term goal of HZL was 
to produce 60% of India's zinc needs and 
10% of its lead needs. Current production of 
zinc concentrate furnishes less than one- 
half of the material needed to operate the 
company's 75,000-ton-per-year installed ca- 
pacity smelter at design output. 

Several developments occurred dur- 
ing the year that will affect production. 
Deepening of the Mochia Mine's main and 
auxiliary shafts, as well as the main shaft at 
Balaria Mine, continued during the year. A 
shortage of electric power set the develop- 
ment schedule back several months. Com- 
pletion of these shafts was critical for the 
maintenance of production levels because 
the upper ore bodies were nearing deple- 
tion. Work on the lower level drifts cannot 
begin until the two main shafts are opera- 
tional. 

At the Agnigundala lead mine, expansion 
of the beneficiation plant from 100 to 240 
tons per day was completed during 1981. 
Expansion of the mine workings to the 
same capacity was in progress and was 
expected to be completed in early 1982. 

Work on the new 3,000-ton-per-day lead 
and zinc mine at Rajpura-Dariba was de- 
layed by a shortage of cement and electric 
power. Installation of the hoisting system in 
the shaft was delayed more than a year by 
labor disputes. The delay will further set 
back the drift development and the overall 
project schedule at the mine." 

Exploration has revealed evidence of 
ancient mine workings at Rajpura-Dariba. 
Isotope-dating of wood recovered by dia- 
mond drilling to a depth of 265 meters 
indicated mining may have been underway 
at this site 1,800 to 2,500 years ago. 

There were construction delays reported 
at the Sargipalli lead mine in Orissa during 
1981. The 500-ton-per-day mine and concen- 
tration plant was scaled to supply about 
10,000 tons of lead concentrate per year to 
the Visakhapatnam smelter. 


Planning continued for the develop 


ment of the large lead and zinc deposit at 
Rampura-Agucha in Bhelwara district of 
Rajasthan. Tenders were issued in 1981 for 
a consulting report and 20 international 
companies responded with offers. Of these, 
seven were prequalified by HZL. The 
final choice of contractors had not been 
announced at yearend. 

Based on surface drilling to a depth of 275 
meters over a 1.1-kilometer strike length, 
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lead and zinc ore reserves were put at 44 
million tons. In 19 boreholes drilled to a 
depth of 175 meters, mineralization aver- 
aged 1.9% lead, 13.7% zinc, and 9.9% iron. 
Grade of ore was reported to be increasing 
with depth in the central area. Initial plans 
call for an open pit mine and a concentra- 
tion plant scaled to handle 3,000 tons per 
day of ore. Also in the planning stage was 
the possibility of building a new smelter 
nearby with a capacity of 100,000 tons per 
year of zinc and an appropriately sized lead- 
smelting capacity. 

Detailed engineering was started in Janu- 
ary 1981 for the leach residue treatment 
plant at the Debari zinc smelter in Rajas- 
than. Orders for equipment were placed in 
June 1981. Construction at the site was 
scheduled to begin in early 1982 with com- 
missioning to be in late 1983. Treatment of 
the previously lost zinc values will increase 
the overall zinc recovery rate from 84% to 
about 93%. In addition to the increased zinc 
recovery, the new plant will incorporate 
equipment for the recovery of silver, cadmi- 
um, and gold. 

Expansion of the lead smelter at Vi- 
sakhapatnam was sanctioned by the Gov- 
ernment in March 1981. Capacity will be 
increased from 10,000 to 22,000 tons per 
year at an estimated cost of $6.9 million. 
Contractors were appointed to provide engi- 
neering services. Expansion work was 
scheduled for completion in June 1983. 

Manganese.—À new ferromanganese 
plant was brought into production at Tum- 
sar by Uniferro International, a subsidiary 
of Universal Ferro & Allied Chemicals, 
Bombay. The additional capacity, rated at 
65,000 tons per year for ferromanganese, 
increased the concentration of ferroman- 
ganese production facilities in Maharashtra 
State. In line with a Government relaxation 
of restrictions on ferromanganese exports, 
the new plant was export oriented. Philbro 
Corp. of the United States provided a pro- 
duction loan and had about a 40% share in 
the plant’s equity. 

Manganese Ore (India), Ltd. (MOIL), the 
Government-owned company that produces. 
most of the high-grade manganese ore, con- 
tinued with plans for beneficiation plants at 
the Balaghat and Ukwa Mines. The plants 
would utilize the high-grade fines that are 
currently wasted. The company also con- 
tinued with its plans to set up a 60,000-ton- 
per-year ferromanganese plant at Balaghat. 

Exports of manganese ore of various 
grades rose, according to preliminary fig- 


468 


ures, to a total of 705,000 tons in 1981, 
compared with 653,000 tons in 1980. Japan's 
share of ore exports continued to be the 
largest, although it decreased to about two- 
thirds of the total in 1981. Exports to East 
Europe were up significantly, with Romania 
and Bulgaria the chief recipients. Domestic 
ore requirements were projected to double 
by 1990. As part of the effort to meet growth 
in interna] demand, MOIL was expand- 
ing its exploration activities to include 
searching in Orissa for high-grade, low- 
phosphorous ore that could be blended with 
the already known deposits of higher phos- 
phorous ore. 


NONMETALS 


Barite.—Effective November 10, 1981, the 
Government reduced minimum export 
prices of American Petroleum Institute- 
grade, oil well drilling specifications, barite 
powder from $67 to $64 per ton and lumps 
from $42 to $38 per ton f.o.b. Indian exports 
of barite have dropped from 342,000 tons in 
FY 1979-80 to 283,000 tons in FY 1980-81 
and to about 220,000 tons in FY 1981-82. 
This downward trend prompted the price 
reduction in an effort to stimulate sales. 
The drep in sales has been attributed to 
several factors, but the underlying reason 
was the slump in oil exploration caused by 
the worldwide drep in oil demand. Also, 
Indian sales to Iran and Iraq were strongly 
affected by the conflict between the two 
countries, which are normally India's major 
customers. Competition with sales from Chi- 
na and Thailand was also a factor. It has 
also been claimed that Indian regulations 
on barite trade tend to restrict or limit 
export sales. Port congestion has also con- 
tributed to the problem. 

During FY 1981-82, barite production con- 
tinued to decline and internal consumption 
remained about 100,000 tons. Exports of 
lump and powder, combined, came to about 
220,000 tons.“ 

Cement.—During 1981, India's cement in- 
dustry again fell short of supplying domes- 
tic needs and had to rely on imports for the 
deficit. Nearly 2 million tons of cement 
were supplied by the Republic of Korea, the 
Philippines, Indonesia, and North Korea. 

At least five new Indian units began 
operation and three existing plants expand- 
ed their operations in 1981. A number of 
other units were reportedly expected to 
come into production by early 1982. 

The major factor in the below-capacity 
output of India's cement plants was the 
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continuing acute shortages of coal and elec- 
tric power. 

In March 1981, the Government appoint- 
ed a committee to review the development 
of the cement industry. The committee 
made recommendations concerning meas- 
ures to accelerate production, including in- 
centives and fair prices. The cement indus- 
try has been under rigid price and distribu- 
tion controls since India became inde- 
pendent in 1947. 

India has approached some U.S. cement 
companies for technical assistance and cer- 
tain countries in the Middle East for fi- 
nancing. The Government was offering in- 
centives for the expansion of existing plants 
and construction of new cement plants, both 
large and small scale. In order to increase 
cement production rapidly, the Government 
was encouraging the production of pozzolan, 
slag, and fly ash cements by existing compa- 
nies. The Cement Research Institute of 
India has reported development of a tech- 
nology for minicement plants with vertical- 
shaft kilns. 

The institute reported at yearend that 57 
cement plants were in operation, 12 of 
which were managed by the Cement Corp. 
of India. Sixty-seven percent used the wet 
process and 90% used coal as fuel. The new 
cement plants beginning operation during 
1981 included Narmada Cements, Ltd., at 
Jafarabad with a 1-million-ton-per-year ca- 
pacity. Fuller and Co. of the United States 
provided the latest coal-based precalcinator 
technology for the plant that has a 4.57- by 
60.96-meter kiln. Also commencing produc- 
tion were Mangalam Cement Co. of Rajas- 
than with an installed capacity of 400,000 
tons per year, Raasi Cement Co. of Andhra 
Pradesh with a 300,000-ton-per-year capaci- 
ty, J and K Cement Co. of Jammu and 
Kashmir with a 200,000-ton-per-year capaci- 
ty, and Uttar Pradesh State Cement Corp., 
Ltd., of Chunar with a first-phase capacity 
of 840,000 tons per year. 

Completing expansion of their plants 
were Mysora Cements of Karnataka, Deso- 
ram Cement of Andhra Pradesh, and Dal- 
mia Cement (Bharat) of Tamil Nadu. In 
addition to those mentioned, at least 16,000 
tons per day of additional capacity was 
under construction or in the final planning 
stage at yearend 1981. 

Diamond and Gem Stones.—The dia- 
mond industry in India was based on the 
import of rough diamonds and the export of 
cut and polished gems. Total turnover in 
the diamond trade reached a record of 
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$1,500 million in FY 1981-82. Export earn- 
ings from diamonds and jewelry rose 26% to 
a record $867 million. About 94% of the 
value was in cut and polished diamonds. 
The rise in demand for small diamonds, 1/2 
carat and less, from the United States and 
Japan was largely responsible for the large 
growth in earnings. The U.S. share of Indi- 
an sales increased from 25% in FY 1980-81 
to 33% in 1981-82. The Gem and Jewelry 
Export Promotion Council (GJEPC) set a 
target of $1,030 million in FY 1982-83. 

Although export earnings were up, the 
industry was experiencing a profit squeeze 
due to recessionary conditions in the world 
diamond trade. While small and inferior 
quality diamonds have a good market po- 
tential, stocks of other varieties priced 
above $300 per carat were reported on the 
increase. Exporters anticipated competition 
from China and Australia by 1985 that 
could further depress trade prospects. To 
improve the quality and increase exports, 
GJEPC proposed a gem and jewelry design 
and development center in Bombay. The 
application of mechanization to the indus- 
try was also being stressed to increase the 
volume of higher quality products. 

India imported rough diamonds valued at 
$633 million in FY 1981-82 compared with a 
value of $433 million in FY 1980-81. Over 
90% of the imports came from the Diamond 
Trading Co. (DTC) of the United Kingdom 
and spot market purchases in Belgium. In 
an effort to break DTC’s monopolistic con- 
trol, the Government-owned Minerals and 
Metals Trading Corp. of India, Ltd., was 
seeking to enter the diamond import 
business by arranging supplies on a gov- 
ernment-to-government basis from coun- 
tries like Ghana, Zaire, the Central African 
Republic, and Sierra Leone. An agreement 
has already been signed with Ghana. 

Domestic production of diamonds remain- 
ed relatively insignificant. The Majhgawan 
Mine in Panna district of Madhya Pradesh 
produced all the diamonds in 1981. The 
second mine, Ramkheri, had been closed 
since July 1980. 

Meanwhile the geological search for new 
diamond sources continued. GSI recovered 
54 diamonds weighing a total of 19.1 carats 
from deposits in Andhra Pradesh. The 
Andhra Pradesh government, working with 
GSI, has identified the Anantapur, Karnool, 
Krishna, and Guntur districts for diamond 
prospecting. The capacity of the processing 
plant at Wajrakarur has been increased 
from 10 to 20 tons per day to handle the new 
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material. 

Fertilizer Materials.—In FY 1981-82, ni- 
trogenous fertilizer capacity in India was 
increased by 21% to over 5.5 million tons. 
Production increased at more than double 
that rate. Production of phosphatic fertiliz- 
er (P: Os) also increased but at a much lower 
rate. An overall improvement in the coun- 
try's infrastructure system, along with the 
more timely supply of raw materials and 
feedstock to the fertilizer plants, contribut- 
ed to the improved performance. Capacity 
utilization was about 68% for both nitrogen 
and P.O; during FY 1981-82. 

Major highlights of the year included the 
installation of an additional naphtha re- 
former at the Rourkela plant and removal 
of mechanical and equipment problems at 
the Cochin, Namrup, and Barauni projects. 
The modernized Sindri plant reached 80% 
utilization. Reportedly, the industry's 
performance during 1981 could have been 
even higher had it not been for power 
shortages and other restrictions in Punjab 
and Uttar Pradesh. In addition to Kandla 
and Kanpur, both undergoing expansion, 
three new plants—Trombay V, Bharuch, 
and Haldia—began commercial production. 
In addition, seven more projects were sched- 
uled for completion, including Namrup III 
and Thal-Vaishet in the public sector, and 
Deepak Fertilizers and Petro-chemicals 
Corp., Ltd. (Taloja in Maharashtra), in the 
private sector. The Taloja project, with a 
capacity of 90,000 tons per year of anhy- 
drous liquid ammonia, is based on Bombay 
High (BH) gas as the feedstock. 

The Government fertilizer feedstock poli- 
cy was to exploit gas and coal, supplement- 
ed by naphtha in the event of a long-term 
disposal problem. An outlay of $2.3 billion 
was earmarked for setting up 19 new nitrog- 
enous and phosphatic fertilizer plants dur- 
ing the sixth 5-year plan period. Among 11 
proposed phosphatic projects, the Govern- 
ment has already approved the $204 million 
joint-venture project to be established at 
Paradip, Orissa, with an annual capacity of 
117,000 tons of nitrogen and 300,000 tons of 
diammonium phosphate. 

In addition to two gas-based projects 
scheduled for both Thal-Vaishet in Maha- 
rashtra and Hazera in Gujarat, at least six 
additional ammonia-based fertilizer plants 
using natural gas piped from the offshore 
South Bassein Gasfield were being planned. 
These include one each in Rajasthan 
and Madhya Pradesh and four in Uttar 
Pradesh. The capacity at each plant was 
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expected to be about 1,350 tons per day of 
ammonia with matching urea capacity. 
Meanwhile, owing to project delays, the cost 
of the Thal-Vaishet project has nearly 
doubled the original planned price. There 
were also plans for additional coal-based 
nitrogenous fertilizer plants, providing the 
recently completed Ramagundam and Tal- 
cher plants perform satisfactorily. 

Consumption of fertilizer in India rose 
10% to 6.13 million tons during FY 1981-82. 
The anticipated 4% annual growth in the 
agricultural sector during 1980-85 should 
raise demand for nitrogen fertilizer to 4.3 
million tons, P. O, to 1.37 million tons, and 
K;0 to 680,000 tons in FY 1982-83 for a total 
of 6.36 million tons. The Indian Govern- 
ment projected fertilizer demand to reach 6 
million tons of nitrogen and 2.3 million tons 
of P-O, by the end of the current sixth 5 
year plan period. 

Despite the increased production, India 
continued to be a major importer of fertiliz- 
ers. Imports amounted to 2.08 million tons 
in FY 1981-82 valued at $667 million. This 
was a significant reduction from the previ- 
ous year when total imports were valued at 
about $1 billion. In addition to the United 
States, a major source of diammonium phos- 
phate and urea, suppliers included Poland, 
the Federal Republic of Germany, the 
U.S.S.R., Belgium, Romania, Qatar, Italy, 
Norway, Hungary, Bulgaria, France, the 
German Democratic Republic, and Canada. 

Mica.—Mica production and processing 
in India was basically an export-oriented 
cottage industry. Export earnings totaled 
$60 million in FY 1981-82, up significantly 
from that of the previous year. Production 
of crude mica also improved for the first 
time in several years. Minehead value rose 
to $3.33 million compared with $3.0 million 
a year earlier. Production of scrap mica 
remained roughly constant. Official statis- 
tics continue to be somewhat misleading, 
generally on the low side, due to false 
reporting to avoid taxation and royalties. 
Substantial quantities also come from exist- 
ing stockpiles. Bihar continued to be the 
leading producer, accounting for nearly 
57% of the country's total production, fol- 
lowed by Andhra Pradesh and Rajasthan. 

The highly labor-intensive mica mining 
was almost entirely in the private sector. 
However, the Government continued to reg- 
ulate the industry through the Mica Trad- 
ing Corp. of India, Ltd. (MITCO), which 
shared with the private sector all exports of 
crude and processed mica on a 50:50 basis. 
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While the total value of exports was 
notably higher in FY 1981-82, trade with 
the free convertible currency areas declin- 
ed. Increasing competition from Spain, the 
Republic of South Africa, and China; incon- 
sistency in the quality of Indian mica; and 
procedural delays were among the factors 
contributing to the 36% drop to $5 million 
in exports to market economy countries. 

Indian mica exports to centrally con- 
trolled economy countries, on the other 
hand, rose 62% to $26.7 million with the 
U.S.S.R. the principal customer. The com- 
bined exports to centrally controlled econo- 
my countries, consisting mainly of expen- 
Sive, larger size mica above grade 5, ac- 
counted for 84% of the total in FY 1981-82. 

In addition, exports of fabricated and 
manufactured mica, which fall entirely in 
the private sector, earned India another 
$21.7 million and $6.7 million, respectively, 
in FY 1981-82, nearly double the FY 1980-81 
total. 

The present emphasis in the mica indus- 
try was on development of various value 
added products, including mica powder, 
mica paper, mica capacitors, silvered mica, 
and micanite products. A number of Indian 
firms were seeking to set up mica-based 
manufacturing facilities. More than 20 pri- 
vate companies have reportedly a combined 
annual capacity of 27,000 tons but utiliza- 
tion was limited to about 30%, mainly 
because of poor product quality. MITCO 
also plans to invest $44.4 million to promote 
a 3,000-ton-per-year mica powder plant, a 
1,200-ton-per-year mica paper plant, a mica 
paper-based products plant, a wet-ground 
1,200-ton-per-year mica powder plant, and a 
glass-bonded mica plant, all in Bihar. Two 
mica-based product plants were proposed 
for Rajasthan. 

Mineral Sands.—The scheduled comple- 
tion of the $100 million first phase of the 
Orissa mineral sands complex continued to 
slip owing to delays in delivery of equip- 
ment by fabrication contractors and to prob- 
lems of cost escalation by the contractors. 
The new target date for completion of the 
plant was moved back 1 year to December 
1983. The plant’s design parameters, which 
call for an annual production of 220,000 
tons of ilmenite to be processed into 100,000 
tons of synthetic rutile, 30,000 tons of silli- 
manite, 2,000 tons of zircon, 4,000 tons of 
monazite, and 10,000 tons of natural rutile, 
remained unchanged. Work on the 25,000- 
ton-per-year titanium dioxide pigment 
plant by the state sector Kerala Minerals 
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and Metals, Ltd., has also slipped behind 
schedule and was expected to be ready by 
mid-1983. Travancore Titanium Products, 
Ltd.'s proposal to set up a titanium dioxide 
plant in Kerala was also facing problems, 
although press reports indicated that nego- 
tiations with a British company for process 
know-how were at an advanced stage. 

Development plans of Indian Rare 
Earths, Ltd. (IREL), call for the renovation 
of its rare earths plants at Alwaye in 
Kerala. Additional equipment was also 
proposed for the minerals division to meet 
an increased demand for rutile and silli- 
manite. IREL has prepared a preliminary 
report for setting up a thorium plant at 
Trombay for production of mantle-grade 
thorium nitrate and thorium oxide. Mean- 
while, thorium hydroxide continued to be 
stockpiled for future use. IREL achieved 
some success in its efforts to diversify pro- 
duction by producing compounds of rare 
earths, zirconium chemicals, and zircon- 
based products. 

Production of titanium and rare-earth 
minerals was higher in FY 1981-82 than in 
FY 1980-81. The value of production rose 
26% to $16.1 million. Production was handi- 
capped by power constraints and a prolong- 
ed transport strike in Kerala during April- 
July 1981. 

Export earnings from the sale of heavy 
minerals and compounds increased 11% to 
$589,000, over that of 1980. Exports of 
ilmenite, chiefly to Japan and West Europe, 
declined 15% in FY 1981-82 owing to port 
labor problems. These two market areas 
also became the main buyers of garnet in 
FY 1981-82. A spurt in domestic demand 
from the electrodes industry resulted in 
discontinuing rutile exports in FY 1981-82. 


MINERAL FUELS 


Coal.—Indian coal output increased signi- 
ficantly for the second year after a 5-year 
period of nearly constant production levels. 
Despite the increased production, transpor- 
tation bottlenecks continued to plague coal 
producers and consumers alike, resulting in 
regional shortages and further buildup of 
record pithead stocks. In addition, consum- 
ers had to cope with a deterioration in 
quality and sizing of coal. Deliveries to 
consumers amounted to 118 million tons 
with power stations, steel plants, and rail- 
roads accounting for over 60% of the con- 
sumption. 

To meet a projected demand of 137 mil- 
lion tons in FY 1982-83, the coal target was 
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raised 8% to 135 million tons. Imports of 
high-grade coking coal were planned at 1.2 
to 1.5 million tons. A demand of roughly 165 
million tons was projected for 1985, the end 
of the current 5-year plan. 

GSI, the Central Mine Planning and De- 
sign Institute, Ltd., and MEC were all 
concentrating their efforts on upgrading 
existing coal reserves from indicated to 
measured and establishing additional re- 
serves, particularly in coking coals. Of the 
112 billion tons of existing reserves, coking 
coal accounted for only 14 billion tons or 
about 50 years' supply at the present rate of 
consumption. The Government was taking 
into account the long lead time required to 
develop a coalfield, and a large increase in 
exploration activities employing the latest 
technology was planned. The allocation for 
coal exploration was put at $83.3 million 
during the sixth 5-year plan period. 

Although coal production targets were 
met in 1981, nearly one-half of the increase 
in FY 1981-82 resulted in merely raising 
pithead stocks to a record 24 million tons. 
This occurred in spite of a 9% increase in 
average daily wagon loadings to 9,500. That 
number, however, was still far short of the 
12,500 loadings per day reportedly needed. 
Because of the rail loading problem, 2196 or 
26 million tons of coal was delivered to 
consumers by truck in FY 1981-82 at a 
greatly increased delivery cost. 

The rail situation did improve with a 
significant reduction in wagon turnaround 
time to 12 days in 1981 from a 16-day 
average in 1980. The Indian railways were 
beginning to introduce new coal wagons to 
replace the huge fleet of inoperative wag- 
ons, but this was not going to make an 
immediate increase in coal-carrying capaci- 
ty of the railroads, as old railcars continued 
to break down as fast as they could be 
repaired or replaced. 

Thus, the outlook for improved coal move- 
ment during 1982 was not encouraging. 
Another factor that will compound the pre- 
sent coal transport situation is the large 
increase in production planned for the mid- 
1980's and later. A very determined and 
costly effort will have to be made to improve 
the entire railroad network if the larger 
volumes of coal are to be moved efficiently. 

In addition to infrastructure bottlenecks, 
the Indian coal industry continued to suffer 
from bureaucratic delays, management 
problems, and cost overruns. A Government 
source stated that 11 out of 79 Coal India, 
Ltd. (CIL), projects were 3 years behind 
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schedule. The Indian press attributed proj- 
ect delays and cost overruns exceeding 
100% to management inefficiency, delays in 
delivery by domestic and foreign suppliers, 
conceptual shortcomings, and scanty geo- 
logical data. Labor problems were also a 
factor as over 500,000 workerdays were lost 
owing to absenteeism and strikes during FY 
1981-82. 

Planned developments for FY 1982-83 
focus on the needs of the priority consum- 
ers, namely power and steel plants. Their 
main needs are dependable delivery and a 
marked improvement in the quality of coal. 
Additional coal handling facilities, washers, 
and railroad sidings were high on the list of 
projects to be implemented. The annual 
outlay for the coal sector for FY 1982-83 was 
increased 30% over that of the previous 
year to total $978 million. Existing mines, 
accounting for over 5096 of the coal produc- 
tion, were to receive about one-fifth of the 
outlay. An estimated 40% was also allocat- 
ed for new mines, some now in production 
and others under investigation, in order to 
meet the increased production targets in 
the coming years. 

At the same time, in order to redress 
consumer complaints on coal quality, over 
$44 million was expected to be spent on 
washers and coal-handling facilities. Plans 
called for setting up 14 additional washers 
with a combined annual capacity of 28.4 
million tons. These would bring the total 
washer capacity to 49 million tons by the 
end of the decade, and presumably intro- 
duce the latest methods and equipment for 
coal beneficiation. Approximately 10 mil- 
lion tons of the planned increase was to be 
operational by the end of 1984-85. That 
target appeared to be optimistic as several 
plants under construction were already 1 to 
2 years behind schedule. 

Despite the substantial capital outlay in 
1980-81 and the planned increase for 1982, 
the goal of a 165-million-ton capacity in 
1985 will not be met without a further large 
increase in funding. This has prompted the 
Ministry of Energy to seek an additional 
$1.78 billion for coal sector programs during 
the remaining 2 years of the plan period. 
Over 80% of the allocation would be ear- 
marked for coal mining and exploration 
projects, 5% for washers, and the remaining 
for captive powerplants, fire control, and 
research. Development of open pit mines 
would be emphasized during this period 
because of their shorter construction time 
and higher productivity. 
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Under a long-term investment program 
valued at $6.11 billion for a 20-year master 
development plan, reconstruction of the 
Jharia Coalfield, the only source of prime 
coking coal, was underway by Bharat Cok- 
ing Coalfields, Ltd., a CIL subsidiary. Coal 
production was to be raised from the pres- 
ent 23 million tons to 90 million tons per 
year by the year 2000. This ambitious devel- 
opment program covering 258 square kilo- 
meters was to be divided into several 
phases. The first phase, expected to be 
completed by 1990, will attempt to modern- 
ize existing underground mines with the 
objective of freeing around 800 million tons 
of coal in pillars left standing by older 
mining techniques. Another aim was to 
control underground fires affecting about 40 
colleries that have destroyed or denied ac- 
cess to an estimated 85 million tons of 
prime coking coal. A master plan prepared 
with the help of Polish experts call for the 
reconstruction of the Jharia Coalfield into 
2] underground and 9 open pit mines. Later 
phases of the program, with assistance from 
Poland and the U.S.S.R., will provide for a 
number of additional high-efficiency under- 
ground mines and several large open pit 
mines. 

Lignite.—The Neyveli Lignite Corp. 
(NLO) in Tamil Nadu remained India's 
largest producer of lignite. Production in- 
creased substantially in FY 1980-81 and 
again in FY 1981-82. Most of the lignite 
mined was consumed locally by power and 
fertilizer plants operated by NLC. NLC has 
proposed further expansion of the first mine 
pit to 8.5 million tons at a cost of $100 
million to support either a 100- or 210- 
megawatt unit that will be an addition to 
the existing 610-megawatt powerplant. 

In August 1981, the Minister of Energy 
laid the foundation stone for the second 
thermal electric power station at Neyveli. 
Plans are to have three 210-megawatt units, 
the first to be commissioned in September 
1984, the second in April 1985, and the third 
in September 1985. Work on the second 
mine, which will supply lignite to the new 
powerplant, continued satisfactorily during 
the year. The total cost of the expansion 
program was to be about $450 million. 

Aiding in the technology and construc- 
tion of the mine and powerplant were com- 
panies from the Federal Republic of Ger- 
many (lignite handling system), Italy (boiler 
feed pumps and turbogenerators), and Hun- 
gary (boilers). An Indian company will sup- 
ply the control and instrumentation system. 
The Federal Republic of Germany has sup- 
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plied most of the financing for the project at 
Neyveli. Plans for a third large mine and 
accompanying powerplant at Neyveli were 
being reviewed by the Government. 

The Government's Central Electricity 
Authority has approved setting up lignite- 
based powerplants of 120 megawatts each at 
Bikaner, Rajasthan, and Kutch, Gujarat, 
where lignite reserves were estimated at 24 
million and 200 million tons, respectively. 
The Federal Republic of Germany has 
offered technical assistance to develop the 
Rajasthan reserves. In addition, the Central 
Electricity Authority has recommended 
establishing a lignite mine and powerplant 
at Palna, Rajasthan. 

Petroleum and Natural Gas.—FY 1981-82 
saw a major increase in the activity of the 
Indian petroleum sector. Following the 
large rise in international crude oil prices 
that created a difficult balance of payments 
position, the Government intensified its 
efforts in oil exploration and development. 
The main effort was offshore, producing 
new oil and gas discoveries and higher 
production from the BH Oilfield. Total 
crude oil production for the year rose over 
50%, about one-half of which came from 
BH 


Augmenting domestic production, India 
imported an average of 307,000 barrels per 
day of crude oil and 99,500 barrels per day 
of refined products during FY 1981-82 at a 
cost of $5.7 billion. This was a welcome drop 
from the record high of roughly $7 billion 
the previous year. 

To help in the search for hydrocarbons 
with the ultimate aim of achieving self- 
sufficiency, the Government took a bold 
Step in 1981 by inviting foreign oil compa- 
nies to explore once again for oil in India on 
production-sharing terms. Seventeen off- 
shore and fifteen onshore blocks were open- 
ed to foreign companies. By the end of FY 
1981-82, following extended negotiations, 
the Government signed an agreement with 
Chevron Oil Co., the first oil exploration 
contract in about 5 years. Another round of 
bidding was to be invited with the number 
of blocks being greatly increased. Supple- 
menting this effort, the Oil and Natural Gas 
Commission (ONGC) and Oil India, Ltd. 
(OIL), both public sector companies, have 
tendered for onshore contract drilling call- 
ing for the use of helicopter-transportable 
rigs and deep drilling equipment, which 
neither company currently possesses. 

Under ONGC’s accelerated plan of pro- 
duction for BH and satellite fields, crude oil 
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was targeted to reach close to 420,000 bar- 
rels per day in FY 1982-83, with most of the 
increase from offshore. The goal of 600,000 
barrels per day was set for 1985. 

To implement the planned increases, the 
FY 1982-83 annual plan provides for a 92% 
increase in expenditures amounting to $2.16 
billion for the petroleum sector. Of this 
amount, $1.69 billion is earmarked for oil 
exploration and development by ONGC. 
The large planned increases should enable 
the Government to raise the domestic pro- 
portion of crude oil requirements to 70% by 
1985. Meanwhile, India's import bill should 
decline even further than in 1981. 

Long-term ONGC plans called for expend- 
itures as high as $33.3 billion to reach an 
annual production of 1.2 million barrels per 
day by 1990. OIL was also drawing up long- 
term plans that envision an outlay of $667 
million and a crude output of 160,000 bar- 
rels per day by 1990. The massive proposed 
expenditures depend on the success ONGC 
and OIL have in establishing the new crude 
reserves needed to justify the development 
costs. 

The increased exploration activity pro- 
duced several new oil and gas discoveries 
during 1981. Among these, oil was found at 
the B-57 Structure off the west coast and 
gas at well PH-91 in the northern Palk 
Straits in the offshore Cauvery Basin. 
Onshore oil was struck at Kadasa and gas 
was struck at Daheu in Gujarat and in the 
Razole Structure in the Krishna-Godavari 
Basin. During the year, favorable oil signs 
were also noted at a number of sites in 
upper Ássam and Arunachal Pradesh. 

Seven rigs operated offshore India during 
1981 that drilled 12 wildcat and 34 develop- 
mental wells. As of March 31, 1981, ONGC 
drilled a total of 155 wells offshore. Of 
these, 97 were oil-producing, 17 were gas 
wells, and 41 were dry. 

Roughly 35 rigs operated onshore during 
1981 and drilled 95 wells. These included 66 
wells in Gujarat, 23 wells in eastern Assam, 
and 6 wells in the central region, which 
covers Tripura, West Bengal, and the 
Krishna-Godavari Basin. 

Refinery developments were highlighted 
by the partial commissioning of the 120,000- 
barrel-per-day Soviet Union-aided Mathura 
refinery. India's 12 refineries, all in the 
public sector, now have a combined capacity 
of 656,000 barrels per day. By FY 1984-85, 
Indian refinery capacity was scheduled to 
be increased to 911,000 barrels per day. 
With the help of a $200 million Interna- 
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tional Bank for Reconstruction and Devel- 
opment (World Bank) loan, four refineries— 
Madras, Visakhapatnam, Cochin, and Bha- 
rat Petroleum Corp. at Bombay—were to be 
expanded and upgraded with secondary 
processing facilities. Fluid catalytic-cracker 
units are to be installed by Universal Oil 
Products Co. of the United States in each of 
these refineries to optimize recovery of 
middle distillates, which make up close to 
5096 of the product requirement. Total cost 
of the refinery expansions was to be over $1 
billion. Two new refineries of 120,000 bar- 
rels per day each, plus expansion of the 
Haldia refinery from 50,000 to 110,000 bar- 
rels per day were proposed for the seventh 
5-year plan, FY 1985-86 to 1989-90. Karnal 
in Haryana and Mangalore in Karnataka 
have been the designated locations of the 
new refineries. Completion of these projects 
would bring Indian refinery capacity close 
to the country's projected refined product 
demand in 1990. 

Pipeline developments were highlighted 
by the completion of a 349-kilometer 
refined-products pipeline from the new 
Mathura refinery through New Delhi to 
Ambala. Work continued on the 164- 
kilometer last leg between Ambala and 
Jullundur. 

A 156-kilometer product pipeline was 
proposed between Bombay and Pune. Ten- 
der orders have been issued for this project, 
which is to be completed by August 1984. 

Other pipeline plans include the expan- 
sion of the Salaya-Viramgam section of the 
Salaya-Mathura crude oil pipeline by De- 
cember 1982; modernization of the Barauni- 
Kanpur pipeline; and installation of storage 
tanks in the New Delhi, Ambala, and 
Jullundur areas following completion of the 
pipeline from Mathura. 

A major project was the 106-centimeter 
undersea pipeline planned between the off- 
shore South Bassein Gasfield and Umbhrat 
on the Gujarat coast, a distance of 236 
kilometers. From Umbhrat, the pipeline 
will continue overland to Hazira. ONGC 
was seeking World Bank financing for the 
first development stage of the South Bas- 
sein Gasfield that includes the pipeline. 
Global tender for the pipeline was to be 
issued in 1982. The cost was estimated at 
$150 million. About 1,000 to 1,500 kilome- 
ters of pipeline will also be needed to supply 
gas to at least six more fertilizer plants 
planned for Rajasthan, Uttar Pradesh, and 
Madhya Pradesh.“ 

Indian gas production in 1981 was derived 
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only in association with crude oil produc- 
tion, with one-third of the total coming from 
offshore BH. The production increased 37% 
over that of 1980 but utilization remained a 
problem, with a major share of the gas 
being flared at a substantial loss financial- 
ly. According to the Ministry of Petroleum, 
between 1975 and 1981, about 155 billion 
cubic feet of natural gas, valued at nearly 
$100 million, was flared in Assam. Although 
the problem was being studied, the Govern- 
ment had no comprehensive policy that 
provided a rational utilization of this ener- 
gy resource, estimated at 29.5 trillion cubic 
feet. 

Only about one-half of the offshore asso- 
Ciated gas production was used during the 
year. Until the $1 billion Thal Vaishet 
nitrogen fertilizer project comes online in 
1984, disposal of the increasing amounts of 
BH associated gas will continue to be a 
problem. 

Some gas was to be diverted to the Maha- 
rashtra State Electricity Board to operate a 
240-megawatt powerplant being set up near 
Uran in 60-megawatt units. In Assam, the 
Government was studying a way to increase 
gas supplies to the Namrup fertilizer plant, 
and to the State Electricity Board where 
additional gas turbines are to be installed. 
Despite these efforts, flaring appears un- 
avoidable for some time. 

The South Bassein Gasfield, with reserves 
of 9.5 trillion cubic feet, was expected to 
start production by early 1985. First phase 
output was to be 350 million cubic feet per 
day rising to 700 million cubic feet per day 
before the end of the decade. Plans call for 
the gas to be used in fertilizer production 
and the petrochemical industry. A 180,000- 
ton-per-year gas-fractionation plant was to 
be set up at Hazira, Gujarat, along with the 
first two gas-based fertilizer plants. 


„Physical scientist, Division of Foreign Data. 

2Former regional resources attaché, U.S. Department of 
State, New Delhi, India. 
"i The India fiscal year runs from April 1 through March 


*Where appropriate, Indian rupee values have been 
converted to U.S. dollars at the rate of Rs8.08 = US$1.00 for 
im Rs7.90 = US$1.00 for 1980, and Rs9.00 = US$1.00 for 
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The Mineral Industry of 
Indonesia 


By John C. Wu! 


In 1981, Indonesia continued to sustain a 
high rate of growth in the real gross domes- 
tic product (GDP) and maintained a modest 
rate of inflation. Under the Indonesian 5- 
year development plan (1979-84), the target 
real economic growth was 6.5% per year. 
However, the country’s real growth in GDP 
was 8.2% in 1981 compared with 9.6% 
(revised) in 1980. For 2 years in a row, 
Indonesia’s real economic growth was rank- 
ed the second highest after Singapore 
among the five members of the Association 
of Southeast Asian Nations (ASEAN). In- 
donesia’s GDP in 1973 constant dollars was 
estimated at $18.4 billion in 1981 compared 
with $17 billion in 1980. The country’s GDP 
in current prices was about $85 billion in 
1981 compared with $70 billion in 1980.? 
The inflation rate was brought down from 
the two-digit level of 15.4% in 1980 to the 
one-digit level of 8.4% in 1981. l 

The high growth in the Indonesian econo- 
my was contributed mainly by the higher 
level of production in foodstuff and manu- 
factured goods stimulated by the expanding 
domestic demand. However, a relatively 
slower growth in 1981 was caused by a 
slowdown in demand for light manufactur- 
ed goods, smaller increases in export earn- 
ings of oil and liquefied natural gas (LNG), 
a sharp drop in exports of nonoil commodi- 
ties owing to a worldwide oil glut and 
economic recession, and a fall in investment 
because of the higher interest rates. 

In 1981, the oil and gas sector remained 
the most important industry of the Indone- 
sian economy. The output of oil reversed its 
downward trend and averaged 1.6 million 
barrels per day, while the output of natural 
gas continued its upward trend. During 
1981, the industry’s exports of oil and LNG, 
valued at $17.7 billion, were about 21% of 


the country’s GDP and about 81% of total 
export earnings, which were valued at $21.9 
billion. Indonesia remained one of the top 
10 oil exporters and became the world’s 
largest LNG exporter in 1981. Despite the 
worldwide oil glut, Indonesia continued its 
high level of oil and gas exploration. During 
1981, over 300 exploratory wells were drill- 
ed, 40 new oil and gas wells were discovered, 
and 12 oil-exploration contracts were signed 
between Indonesia and foreign companies, 
which were committed to spend more than 
$900 million dollars over the next 3 to 6 
years. 

To increase exports of LNG to Japan, 
expansion programs for the LNG plants at 
Arun in Aceh and Bontang in East Kali- 
mantan were started in 1981. Upon comple- 
tion of the expansion programs in .1984, 
LNG production capacity of Indonesia will 
be increased from 407 billion cubic feet to 
762 billion cubic feet. In line with the 
Government energy policy, the expansion 
program of coal production at the Ombilin 
Mine in West Sumatra also began in 1981. 
The projected coal output from the Ombilin 
Mine will reach 725,000 tons per year in 
1985. In addition, the expansion program at 
the Bukit Asam Mine secured funds from 
the World Bank, Canada, and several West- 
ern European countries. 

In the nonfuel minerals sector, produc- 
tion of most of the country’s mineral prod- 
ucts increased in 1981, except gold and 
silver. However, because of the weakened 
world market for metals, export earnings of 
Indonesian mineral products dropped sub- 
stantially. In 1981, Indonesian tin output 
continued to advance because one addition- 
al dredge, Belitung I, operated offshore 
Belitung Island. Indonesia displaced Thai- 
land and became the world's third largest 
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tin producer. The expansion program of 
Freeport's Ertsberg East underground cop- 
per mine in Irian Jaya was completed and 
brought into production in June 1981 at a 
total cost of only $87 million (originally 
estimated at $101.5 million). A 600,000-ton- 
per-year alumina project is expected to be 
initiated in the spring of 1982 with Kaiser 
Aluminum and Chemical Corp. of the Unit- 
ed States and Klóckner INA of the Federal 
Republic of Germany as the contractors to 
build the plant on Bintan Island. 

The first-phase construction of the Asa- 
han hydroelectric powerplant and alumi- 
num smelting facility was completed in 
December 1981. Inauguration of the com- 
plex was scheduled for Jáhuary 20, 1982. 
Production of aluminum was expected to 
begin in February 1982 with a projected 
output of about 50,000 tons of aluminum for 
1982. Indonesia's production of bauxite and 
nickel ore remained unchanged. However, 
the production of nickel matte by P.T. 
International Nickel Indonesia at Soroako 
in South Sulawesi suffered from depressed 
nickel prices and rising costs. The company 
planned to cut back its output by 50% in 
1982. 

Indonesia's cement industry continued to 
grow in 1981. The total clinker capacity 
reached over 8 million tons per year at the 
end of 1981. The country's first white ce- 
ment plant was put into operation at Cibi- 


MINERALS YEARBOOK, 1981 


nong in West Java. A 500,000-ton-per-year 
new cement plant owned by P.T. Semen 
Baturaja at Baturaja in South Sumatra was 
also put into operation in 1981. Construc- 
tion work on the 1-million-ton-per-year ce- 
ment plant owned by a joint-venture com- 
pany, P.T. Semen Andalas Indonesia at 
Lhoknga, Aceh, began in mid-1981 and was 
scheduled for completion in 1983. In addi- 
tion, Indonesia planned to build a 3-million- 
ton-per-year cement plant at Citeureup, 
West Java, and a 120,000-ton-per-year ce- 
ment plant at Kupang on Timor Island. 
Contracts for the construction were award- 
ed in 1981. Construction of the two cement 
plants was expected to start in 1982 and be 
completed by 1984-85. 

An ammonia-urea plant (Kaltim I) owned 
by P.T. Pupuk Kaltim at Bontang, East 
Kalimantan, was expected to come on- 
Stream in 1982. The company had awarded 
another contract for a second plant, to be 
called Kaltim II, to expand the output 
capacity of Kaltim I. Construction of Kal- 
tim II is expected to start in mid-1983 by 
Kellogg Overseas Corp. of the United States 
and two Japanese companies. A contract 
was also awarded to two Japanese compa- 
nies by P.T. Petrokimia Gresik for the 
construction of a fertilizer complex at 
Gresik, East Java. Construction of the fer- 
tilizer complex was expected to start in 1982 
and was scheduled for completion in 1984. 


PRODUCTION 


Indonesia's mineral industry continued to 
be dominated by the oil and natural gas 
sector in 1981. The output of crude oil rose 
by 1.3% as a result of six new oilfields put 
into production by P.T. Caltex Pacific In- 
donesia in Sumatra and three new plat- 
forms brought into operation by Indepen- 
dent Indonesia American Petroleum Co. in 
the Krisna Oilfield offshore southeastern 
Sumatra. The output of natural gas reached 
1.1 trillion cubic feet. Production of LNG 
remained high at about 423 billion cubic 
feet. Coal output was still at an insignifi- 
cant level of about 350,000 tons in 1981. 

In 1981, tin production rose to about 
35,000 tons with increasing output by new 
dredges, Bima and Belitung I, operated 
offshore around Pulang Tujuh and Belitung 
Island, respectively. Copper production also 


rose by about 596, owing primarily to the 
newly completed expansion program of the 
Ertsberg East underground mine. Produc- 
tion of bauxite and nickel remained at the 
1980 level, while production of gold and 
silver by the state-owned P.T. Aneka 
Tambang at Cikotok Mine declined. Gold 
and silver production by P.T. Freeport In- 
donesia, Inc., as a byproduct of the copper 
operations at Ertsberg also decreased slight- 
ly. 

Cement output went over 6 million tons 
owing to additional output of the newly 
operated plant owned by P.T. Semen 
Baturaja. Production of urea was slightly 
higher than the 1980 level, while the output 
of ammonia sulfate and triple superphos- 
phate jumped by 24% in 1981. 
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Table 1.—Indonesia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: Bauxite, dry equivalent, gross weight 
thousand tons. . 
Copper, mine output, metal content 
Gold metal? _ _ _ _ 
Iron and steel: 


Nickel: 


Iron sand, dry basis 
Metal: 


Ferroalloys: Ferronickel .....— 


Crude steel 
Manganese ore 


Mine output, metal content 
Metallurgical products: 
Matte: 


Gross weight. |. . 


Nickel 


content 


Ferronickel: , 


Silver, mine output, metal content 
thousand troy ounces. . 


Tin: 


Me output, metal content 


etal 


Asbestos* 


Cement, hydraulic 
* 
aolin powder 


Diamond: 
Industrial . _ 
me 


Nitrogen: N content of ammon ia 


Phosphate roc 


Salt, all types 


Stone: 


do- 


MINERAL FUELS AND RELATED MATERIALS 
Asphalt rock, bitumen content 
Coal 


Gas, natural: 
V million cubic feet. 
Marketellllkk --- do- ___ 
Natural gas liquids: Propane and butane* 
thousand 42-gallon barrels. . 
Petroleum: 
Crude, including field condensate_ ... do_ _ _ _ 
Refinery products: 
Gasoline do_ ___ 
Jet fuel do- ___ 
Keros ine do— 
Distillate fuel olli do____ 
Residual fuel oil ________-_-~-— do_ ___ 
Lubricant Use do. ___ 
Liquefied petroleum gas do_ ___ 
Paraffin va: do____ 
Naphtha_______________-_ do... 
Unfinished oils requiring further 
processing do_ _ __ 
Unspecified |... --------—-- do- 
Refinery fuel and losses do— 
/// AA do— 
*Estimated. Preliminary. 


1977 


1,301 
91,120 
82,300 


311,519 


21,574 
145,000 
5,976 


33,083 


15 
11,930 
410,463 
3,599 
186 


122 
3,124 
35,217 


269,310 
1,697 


137,701 
231 


533,355 
199,951 


70 


112,559 


"Revised. NA Not available. 
1Table includes data available through Aug. 2, 1982. 


1978 


1,008 
58,952 
66,166 

233,341 
19,734 

5,889 


31,414 


643,148 
384,116 


11 
996,698 


102,825 


1979 


1,052 
60,210 
57,452 
79,877 
17,878 

5.909 
731.037 
8,721 
6,715 


17,878 


662 


29,535 
21,190 


4,698 
58,539 


12 
3 


15 
25,287 
759,600 
5,323 
706 


678 
6,107 
25,216 


127,082 
180 


790,805 
219 


998,457 
398,807 
15 


1580, 447 


120,481 


1980P 


1,249 
51,985 
91,030 
62,914 
18,314 

530,000 

4,299 
30,521 
20,532 
15,810 


18,314 
4196 


693 


32,527 
30,465 


5,818 
15,558 


173,018 
304 


1,045,748 


95,914 
NA 
911,016 
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1981* 


1,203 
58,360 
52,100 


85,816 


30,744 
19,900 
15,300 
18,000 


153 


34,869 
32,000 


6,300 


2Includes Au content of copper ore and output by Government-controlled operations. Gold output by operators of so- 


called People’s mines is not available but may 
Includes a small amount of cobalt that is not recovered separately. 


as much as 30,000 troy ounces per year. 


‘Data represent limestone used for cement production. Excludes considerable amounts of limestone produced by 


enterprises under local jurisdictions for building materials, for crushed rock to be used 
5Sulfur produced by other than the Frasch process. 


Less than 1/2 unit. 


as aggregate, and to burn for lime. 


480 


MINERALS YEARBOOK, 1981 


TRADE 


Despite the softened world oil market and 
worldwide economic recession, Indonesia 
continued to maintain a merchandise trade 
surplus of about $9.4 billion in 1981. Ac- 
cording to Indonesia's Central Bank, total 
export earnings were about $21.9 billion in 
1981, only 1% higher than that of 1980. 
Export earnings of oil and LNG were $17.7 
billion, a 12% increase in 1981, compared 
with a 62% surge in 1980. However, export 
earnings of nonoil commodities dropped by 
29.5% in 1981. Sharp drops in prices of 
Indonesia's major nonoil commodities and 
recent Government policies restricting ex- 
ports of timber and palm products were 
cited as the main causes of the decline. 
Indonesia's imports were estimated at about 
$12.5 billion in 1981, slightly less than that 
of 1980. Machinery and electrical equip- 
ment, base metals, mineral products, vehi- 
cles and transport equipment, and chemical 
products remained the major import com- 
modities. 

In 1981, exports of crude oil and petrole- 
um products were valued at $15.2 billion. 
Japan and the United States remained the 
two major importing countries. Exports of 


LNG were valued at $2.5 billion, of which 
$1.4 billion was exported from the Arun 
Gasfield, and $1.1 billion from the Badak 
Gasfield. Japan was the only buyer of In- 
donesia's LNG in 1981. 

Tin, nickel, and copper along with timber, 
rubber, and coffee remained Indonesia's 
principal nonoil export commodities. Be- 
cause of a sharp drop in prices of these 
commodities in the world market, export 
earnings from these commodities dropped 
significantly. In 1981, export earnings from 
timber dropped by 50% to $948 million; 
rubber, by 22% to $847 million; tin, by 8% 
to $424 million; coffee, by 48% to $372 
million; nickel matte, by 19% to $108 mil- 
lion; and copper, by 10% to $99 million. 
Other export earnings of mineral products 
also dropped substantially. For example, 
cement dropped 27% to $14.8 million, and 
fertilizer dropped by 84% to $4.8 million in 
1981. 

During 1981, the major trading partners 
of Indonesia, based on the value of two-way 
trade, were Japan, the United States, Singa- 
pore, and the Federal Republic of Germany. 


Table 2.—Indonesia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodity 


eio Other (principal) 
METALS 
Aluminum: 
uxite and concentrate thousand tons 1,091 1,113 -- All to Japan. 
Metal including alloys, all form 202 582 (1) Singapore 490; Sri Lanka 
Chromium ore and concentrate m 2,150 -- All to Japan. 
pper: 
Gre and concentrate_______________-_~- 168,634 193,509 — Ja 144,967; West 
rmany 48, 542. 
Metal including alloys, all form m 766 -- Thailand 753. 
Iron and steel: 
V ^H concentrate 8,513 9,462 -- All to Japan. 
Od ee RoR ͤ VOR S UNE RO E TEN 849 iz Do. 
Pi iron including cast iron 2 92,574 -- Japan 38,983; India 18,836; 
orth Korea 11,000. 
Semimanufactures 123, 688 24,215 — Mala 29 19,109; Nigeria 
1 h anese ore and concentrate 1,770 9,574 a Taiwan 9,564. 
ickel: 
Ore and concentrate 781,881 883,055 — All to Japan. 
n e speiss, similar materials 29,280 42,763 3,070 Japan 34,377. 
"Ore and concentrate 1,624 4,857 m os a oo Nether- 
an 
Metal inclu allo 
Scra oe x eid LERNEN 475 1,404 "e 500; Sea ug 404; 
U h 26,274 26,169 Si ‘Unite Kin S Nethe h 
e i ; es ingapore et. er- 
PS se 6, 425; Japan 5,050. 


See footnotes at end of table. 


1979" 


1980 
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Table 2.—Indonesia: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979" 1980 f 
á 1 Other (principal) 
METALS —Continued 
Other: 
Ash and residue containing nonferrous metals 664 1,675 2s sapan 1,410. 
Strontianite and other mineralss 50 17 — All to Singapore. 
NONMETALS 
Abrasives. natural: Pumice, emery, corundum, etc 11 9 — Alto Singa 4; 5 3. 
Barite and wither iti 7,159 6,451 TS ll toS 
Cement fffõ⁰·ꝗ A . m ute ee eL 488,217 495,203 a Mais 13943 434, Thailand 
122,150; Bangladesh 
Chalk (1) 603 -- Singapore 600. 
Clays, crude 
ntonite o cou cn Ee LI 1,268 2,946 x All to Singapore. 
Kaolin ee 1,574 5,313 POS Taiwan 5,000; Japan 208. 
lepore e 88 kilograms. .. 500 MS 
Fertilizer materials: 
Crude, phosphatic _— - - - -- -----------——- V" 518 _. Taiwan 500. 
Manufactured, nitrogenous . _ 233,030 230,526 E India 98,994; Philip Yn 
821; Pakistan 42.64 
Ammonia _____________________~_~- 1,138 6,043 8 Philip ines 3,405; Malesi 
Illi he ca 15 29 ones Japan 12; France 12. 
Stone, sand and gravel: 
Dimension, crude and partly worked 405,436 523,253 es Singapore 486,540; Malaysia 
Limestone. - - - -- ---------------—-- — 66 e Mainly to Singapore. 
Sand excluding metal-bearing 
thousand tons. - 3 2,979 4 Singapore 2,975. 
Other. ee eee LE 11 220 -- All to Singapore. 
Sulfur: 
Elemental, colloidal... ~~ kilograms. . m 155 — All to Malaysia. 
Sulfuric acid, der 8 3 oer 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black - - - ------------------—-- 4 m 
Coal, all gradenss 59,595 112,487 -- Malaysia 44,908; Taiwan 
32,907; Bangladesh 
16,000. 
Petroleum and refinery products 
Crude thousand 42 gallon barrels. _ 450,226 378,479 100,310 Sapan TALIS Singapore 
Refinery products: Qu 
Gasoline, motor - - - --------- do—— 88 8 _. All to Sabang. 
Kerosine, white spirit do... 140 29 NES Do. 
Distillate fuel oil |... do- 199 23 m Do. 
Residual fuel oil do- 38, 862 39,570 5,002 Japan 32, 234. 
Lubricating oiĩ las do. ... T» (1) xc rund to 5 
Liquefied lly angie gas do... 104,130 138,780 12,027 pene) 
Mineral jelly and wass do- 93 — All to Singapore. 
Mineral tar and other coal-, petroleum-, and gas- 
derived crude chemicals mr 6,984 xs Do. 
Revised. 
1Less than 1/2 unit. 
Table 3.—Indonesia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit: 1979" 1980 : 
? espa Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 514 929 29 China 900. 
Oxides and hydroxides ___________---_- 14,358 19,316 13 Japan 8,692; China 2,691; 
aiwan 2,628. 
Metal] including alloys: 
a a mu ee eS ae 339 37 Japan 220; 9889 10 pore 66. 
Unwrought _________________-_. 15,120 14,131 2,399 Canada 9,859 ustralia 
Semimanufacture s 15,623 19,918 1.777 Japan 6,692; Belgium- 
uxembourg 1 ,341; 
Taiwan 1,342. 
Arsenic trioxide, pentoxide, acids 107 99 (1) France 36; Netherlands 33. 


See footnotes at end of table. 
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Table 3.—Indonesia: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 

Chromium: 

Ore and concentrate 

Oxides and hydroxides _______________ 
Cobalt oxides and hydroxides __________---~- 
Copper: 

Ml“... iss ede 

JJ%ô§ö;: ³ ð y 6 8 


Metal including alloys, all form 


Gold metal including alloys, unwrought and partly 

wrou ght ........- troy ounces. . 
Iron and steel: 

Ore and concentrate 


Pig iron including cast iron 


Sponge iron, powder, shot 


Spiegeleisen___________________ 
Ferroalloysś 7 


Semimanufactures: 
Bars, rods, angles, shapes, sections 
Universals, plates, sheets 
Hoop and strip- ___________-_~- 
Wire and accessories |... 
Tubes, pipes, fittings - ss 


Castings and forgings, rough _ — _ _ _ — 

Lead: 
Ore and concentrate 
OXIde8 — ³ð.wüm ðAA ⁊ͤ K ee 


Metal including alloys, all form 
Magnesium metal including alloys, all forms 


Manganese: 
Ore and concentrate 


% ³ A A 
Mercury 224 oe 76-pound flasks_ . 
Molybdenum metal including alloys, all forms 

kilograms_ _ 
Nickel: 
Ore and concentrate do- 


Metal including alloys, all form 
Platinum-group metals including alloys, 


unwrought and partly wrought | troy ounces. _ 
Silver metal including alloys, unwrought and 
- ed wrought _______________ do- ___ 
in: 


Tungsten metal including alloys, all form 
granum and thorium oxides including rare-earth 
%%. ine iem eie 


See footnotes at end of table. 


1979* 


1 

177 

6 

31 
202 
20,852 


10,132 
53,159 


29,770 
42,253 


428 


1,270 
7,067 


268,716 


119,308 
4,554 
943 
4,869 
73 
6,966 
5,693 
105 
292 


1980 


285,046 


39,009 
34,963 


641 


100 
15,445 


469,874 


241,186 
1,065,200 
37,478 
4,411 
9,495 
249,352 
5,890 


300 
1,081 


7,896 
29 
11,968 
7,607 
1,566 
221 


50 
2,901 


428 
4,119 


6 

177 
8,182 
26 
170 


United 
States 


109 
48 
24,792 


Sources, 1980 


Other (principal) 


All From Taiwan. 
Japan 39; U.S.S.R. 30. 
Japan 3. 


France 120; Italy 54; Japan 
50; Taiwan 


Japan 14,323; Zambia 4,006; 


ustralia 2,189. 


Sweden 185,116; Brazil 
99,929. 


West Germany 13,830; 
9105 10,688; Singapore 


Re ublic of Korea 17,000; 
razil 11,400; Australia 


J 500 245 west Ge 
apan ; West German 
[36 d 


All from Australia. 

Japan 4,672; Australia 
4,432; Taiwan 4,079. 

Mozambique 97, 640; Repub- 
lic of Korea 82, 410; 
Taiwan 54,275. 


Japan 191,022. 

Japan 821,321. 

Japan 30, 024. 

Japan 1 613; Taiwan 1,341. 
Japan 5, 475 Taiwan 1. 594. 
102 162, 861; Singapore 


Japan 2. 053; Singapore 799. 
All from Republic of Korea. 
Australia 796; West 
Germany 91. 
OUI ,920; Malaysia 
Japan 25. 
Singapore 3,128; Belgium- 
Ši Luxembourg? nos 
ingapore apan 
2,954. 
Japan 1,434. 
n 118; Taiwan 
All from China. 
Republic of Korea 1,510; 
apan 808. 
United Kingdom 322. 


Australia 1,768. 


vapan 12; United Kingdom 
Japan 4,161; West Germany 
L126. 
Belgium-Luxembourg 25. 
France 100; China 60. 
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Table 3.—Indonesia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 19797 1980 : 
í euer Other (principal) 
METALS —Continued 
Zinc: 
0,01 HELPS 324 170 2 iier Germany 78; Japan 
Metal including alloys 
FOO ac nee tac e cub tie (1) 662 17 Australia 567; Thailand 50. 
Blue powder 101 151 47 Australia 83; United 
Kingdom 10. 
Unwrought __________________~_ 46,149 51,430 (1) uetra ia 45,403; Japan 
Semimanufacture s 1.062 917 38 Japan 439 Australia 249; 
aiwan 180. 
Other: 
Ores and concentrates ______________~- 267 432 S Australia 343; Taiwan 88. 
Oxides, hydroxides, peroxides - - --------- 216 224 8 dapan 107; West Germany 
Metals ine uding alloys, all forms: 
Metalloids: Phosphorus ----------- 84 145 (1) Mu Germany 82; Malaysia 
Alkali, alkaline-earth, rare-earth metals_ _ 42 20 (1) Miis Germany 10; Japan 
Pyrophoric alloy 58 60 (1) China 51; Hong Kong 8. 
Base metals including alloys, all forms _ _ _ 1,219 1,042 1 Australia 907. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, etc _ _ _ _ _ 311 435 18 Nee 150; Japan 120; 
ndia 45. 
Dust and powder of precious and semiprecious 
stones kilograms_ _ 15 12 6) Mainly from Australia. 
Grinding and polishing wheels and stones 2,281 2,805 10 China 915; Japan 432; Re- 
public of Korea 408. 
Asbestos, crude... _ __________________- 14,616 23,047 30 Canada 10,172; Australia 
5,217; China 2,680. 
Barite and wither ite 19,881 21,031 659 W 11,805; Philippines 
Boron materials: 
Crude natural bo rates 3 145 14 Sabang 91; Japan 23. 
Oxides and aciduls 238 941 907 Australia 30. 
Cement ꝛ˙i ³ꝛ Mm eL E 148,108 327,162 5,470 Japan 147,683; Republic of 
orea 48, 226; Singapore 
46,891. 
Chalk: o ol es a d ie im t 163 58 1 Belgium-Luxembourg 25; 
est Germany 18. 
Clays and clay products: 
Crude: 
Bentonite ----------------—--—- 9,164 6,137 3,040 Sabang 2,296; Singapore 
Kaolin uuo ß uses cu 11,429 13,318 2,482 Japan 6 6,460; Australia 
Kyanite and sillimanite _ _ - _ kilograms- . n 85 Ls Netherlands 55; West 
Germany 30. 
AI... ——— 2,631 3,582 998 Japan 1,200; China 557. 
Products: 
Refractory including nonclay brick - _ _ _ 26,042 14,032 4,585 Japan 23,087; West 
ermany 15,598; United 
Kingdom 6,400. 
Nonrefractor |. 2,515 1,503 2 Italy 618; Japan 501. 
Cryolite and chiolite_ - - - - -------------- 5 4 (1) Mainly from Taiwan. 
Diamond, industrial thousand carats_ _ 1,790 1,619 575 Canada 1,040. 
Diatomite and other infusorial eart nn 2.388 723 168 Malaysia 2 226; Republic of 
orea 12 
Feldspar, leucite, nepheline _____________-_ 10,768 13,611 a ns 8, a India 1,833; 
taly 1,244. 
Fertilizer materials: 
Crude: 
Nitrogenous__________________-_ 868 3,094 na Japan 3,089. 
Phosphatic- ------------------- 15,950 105 1 Singapore 104. 
Potassic _____________________ 1,601 101 "M Belgium-Luxembourg 100. 
Other including mixed 23 17,115 21 E 14,436; Taiwan 
Manufactured: 
Nitrogenous__________________- 71,057 70,467 5 Republic of Korea 48,030; 
est Germany 9,513; 
Japan 9,513. 
Phosphatic. -- ---------------—- 200,188 137,640 21,001 Jordan 41,946; West 
Germany 36,694. 
P !’˖((ĩ˙ A 110,125 142,166 11,039 West Germany 79,175; 
Canada 25,068. 
Other including mixe 16,747 17,371 18 West Germany 9,420; Japan 
4,002; Denmark 3,078. 
Ammonia oe ee Bee cee ee cee 385 48 6 Singapore 22; Japan 19. 


See footnotes at end of table. 
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Table 3.—Indonesia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 19797 1980 ; 
i D nited Other (principal) 
NONMETALS —Continued 
Graphite, natural |... 2 „ 90 135 e Ja 55; Norway 30; 
aiwan 22. 
Gypsum and plasters __________________ 281,555 318,607 6 Australia 180,672; Ja 
110,800; Thailand 23,200. 
ö ³¹W¹wüꝛAA ⁰m NER ERELER 1,009 362 37 Malaysia 197; ; Singapore 90. 
Magnes ite 967 1.085 = aen 155; Republic of 
Mica, all forme 148 402 145 China 71; United Kingdom 
51: Australia 44. 
Pigments, mineral: 
Natural, ceru le 596 562 37 China 455; Australia 49. 
Iron oxides, processed 1,917 1,835 62 uic Germany 834; China 
Precious and semiprecious stones except diamond, 
manufacture value $2,562 $875 mes Singapore $800. 
Pyrite weighht hh kilograms. - 10,836 35 35 
Salt and brine ~- eas 2,607 542 13 West Germany 319; 
Australia 86. 
Sodium and potassium compounds, n.e.s.: 
Caustic soda _________________--_- 59,076 63,410 10,992 France 21,400; West 
Germany 8,909; Nether- 
lands 8,423. 
Caustic potash including sodic and potassic 
peroxides. - s 1,110 271 18 Japan 150; Romania 50. 
Stone, sand and gravel: 
Dimension stone 
Crude and partly worked 601 686 Republic of Korea 600. 
WOIked-. t k A cer 1,944 486 2 China 211; Japan 159. 
Dolomite, chiefly refractory- grade 1,680 2,471 334 3 ER ,300; oopan 310. 
Gravel and crushed rock |... 606 757 114 sapan La 20 France 760, 
ina 23 
Limestone, except dimen son 165 32 2 Singapore 30. 
rtz and quartzite 401 289 Be Japan 200; Australia 34. 
nd excluding metal- bearing 2,079 2,844 327 Singapore i, 1,644; Taiwan 
Sulfur: 
Elemental: 
Other than colloida!l „ 2,643 2,623 317 Sin aporo 1,422; Republic of 
orea 2 
eie. 29,366 50,608 15 11 10 18, 268, Canada 
0; Kuwait 11 201. 
Sulfur diox ide (1) 5 m Japan 3; Singapore 1. 
Sulfuric acid, oleum - - - - - - - --------—-—- 3,501 2,197 306 Singapore 2,089. 
Talc, steatite, soapstone, pyrophyllite -------- 10,533 10,948 36 China 7,000; Republic of 
Korea 1,274. 
Other: 
Crude: 
Meerschaum, amber, jet... _ kilograms. . 425 3 a All from United Kin con 
Strontium and other minerals 3,869 2,373 _. Japan 1,940; China 4 
Slag, dross, similar waste, not metal- bearing 524 31 628 174 Japan 31, 192. 
Oxides, hydroxides, peroxides of magnesium, 
strontium, barium, n. es 2,181 1,965 47 Japan 1,705. 
Bromine, iodine, fluorine- - - -- . 44 54 9 United Kingdom 27; Singa- 
pore 1 
Building materials of asphalt, asbestos and fiber 
cement, unfired nonmetasss — 5,425 3,829 361 Har b 1, Hm 5 883; 
apan 7 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, naturaaaallll 11,851 21,731 2 Singapore 12,115; China 
301: Taiwan dad 
Carbon black and gas carbon 19,063 25,656 210 Australia 14,637; Ja 
4,933; Malaysia 3, 96. 
Coal, all grades ine ding briquetss 4.082 4.973 7 Republic of Korea 4, 500. 
Coke and semicoke ___________________ 25,163 32,548 2 Ja 18,063; Taiwan 6,075; 
public of Korea 3, 659. 
Hydrogen, helium, rare gases |... 5,123 119 (0 Singapore 76; Japan 26. 
Petroleum: 
Crude and partly refined: 
Crude thousand 42-gallon barrels. _ 19,068 30,663 — All from Saudi Arabia. 
Partly refined do— 2.855 1.794 34 Singapore 1, 660 


See footnotes at end of table. 
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Table 3.—Indonesia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 19797 1980 ; 
T ee Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products: 
Gasoline, motor 
thousand 42-gallon barrels. _ 1,320 1,845 "e Mainly from Singapore. 
Kerosine, white spirit do- 104 6,465 3 Singapore 6, 433; Liberia 28. 
Distillate fuel oil do- 009 1.698 (1) n 1.594; Liberia 
Residual fuel oil do- 1,302 4,301 All from Japan. 
„ FFC do. ... 586 198 212 Singapore 386; Japan 92. 
er: 
Liquefied petroleum gas _ _do_ _ _ _ 1 136 (1) Singapore 135. 
Mineral jelly and wa do— 28 19 3 West Germany 9; China 4. 
Nonlubricating oils, n.e.s _ _ do- 135 154 31 China 42; Japan 35. 
Petroleum cke Once ( 8 (1) Mainly from Singapore. 
Bitumen and other residues do- 486 851 (1) Singapore 761. 
Bituminous mixtures, nes . do- 37 63 1 Singapore 57. 
OUR) ore te ee eek 98 12,008 16,338 
Mineral tar and other coal-, petroleum-, and gas- 
derived crude chemicals 2,229 1,677 76 West Germany 480, United 
Kingdom 342; Japan 256. 
"Revised. 
! Less than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Aluminum and Bauxite.—In 1981, baux- 
ite production by P.T. Aneka Tambang was 
about 4% lower than that of 1980. Most of 
the output was exported to Japan under a 
10-year contract that will expire in 1984. 
Total exports of bauxite in 1981 were 1.15 
million tons. 

In July 1981, a Japanese consortium of 
five leading aluminum smelters withdrew 
from a joint bauxite-alumina project to 
develop a 600,000-ton-per-year-capacity alu- 
mina plant in Indonesia. Based on the 
feasibility studies completed by the Japa- 
nese consortium, the quality of the below 
export-grade bauxite on Bintan Island was 
lower than anticipated, and the production 
cost of alumina would be too high. However, 
the Government of Indonesia decided to 
finance the entire project after the Japa- 
nese consortium pulled out from the project. 
Kaiser Aluminum Technical Services and 
Kaiser Engineers International, both units 
of Kaiser Aluminum and Chemical Corp. of 
the United States, and Klóckner INA of the 
Federal Republic of Germany were ex- 
pected to sign a contract with the Govern- 
ment to build an alumina plant on Bintan 
Island starting in April 1982. 


The total cost of the 600,000-ton-per-year 
alumina plant was estimated at $725 mil- 
lion, and it was expected to be completed by 
mid-1986. Kaiser would be responsible for 
designing and managing the project as well 
as providing the technology, and Klóckner 
would be responsible for building the plant. 
According to Indonesia's Ministry of Mines 
and Energy, bauxite deposits on Bintan 
Island and at Kuala Tangung in North 
Sumatra were considered as raw material 
sources for the plant; however, Bintan Is- 
land was selected mainly because of its 
larger deposits, with estimated bauxite re- 
serves of 75 million tons averaging 49.4% 
Al;0, and 8.2% SiO, and projected lower 
operating costs.* 

The first-phase construction work on In- 
donesia's Asahan hydroelectric powerplant 
and aluminum smelting complex was com- 
pleted before yearend. The first 170 reduc- 
tion pots of a new 75,000-ton-per-year alumi- 
num smelter being built at Kuala Tangung 
was scheduled for inauguration on January 
20, 1982. The smelter is powered by a 286- 
megawatt power station located at Singura- 
gura, 74 miles away. Production of alumi- 
num is expected to start in late February 
1982. Based on production plans, the first 
year output of aluminum ingot was estimat- 
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ed at 50,000 tons, of which 75% is expected 
to be exported to Japan at a price about 
11% to 12% lower than the Alcan Alumi- 
num Ltd. export price of $1,750 per ton, and 
the remaining 25% is to be marketed in 
Indonesia.“ 

The second-phase construction of the 
smelter is to have an annual capacity of 
150, 000 tons and is scheduled for completion 
in 1983. When the third-phase construction 
is completed at the end of 1984, the smelter 
will have an annual capacity of 225, 000 tons 
of aluminum ingot, and a second power- 
plant with a 317-megawatt capacity will 
also be completed at Tangga, about 4 miles 
from the Sigura-gura powerplant. During 
the early stage of operation, Indonesia will 
import the required alumina for the smelt- 


ers from Japan and Australia until the^ 


alumina plant on Bintan Island is complet- 
ed in mid-1986. 

Copper.—Production of copper by P.T. 
Freeport Indonesia, Inc., increased slightly 
in 1981. The increase in the output was due 
to the opening of the new underground 
mines at Ertsberg East. During 1981, by 
combining the output of the old open pit 
mine and the new underground mine (the 
ratio was about 50:50), the company pro- 
duced 188,260 tons of copper concentrates 
(averaging 31.87% copper) 46,072 troy 
ounces of gold, and 686,996 troy ounces of 
silver. 

The new underground mine at Ertsberg 
East was brought onstream in June 1981 
with a total project cost of only $87 million, 
about $14.5 million less than the original 
budget. The initial mining capacity of the 
new underground mine was 4,500 tons of 
ore per day, increasing to 6,000 tons per day 
by yearend. At yearend, Freeport’s total 
milling capacity reached 9,500 tons of ore 
per day (the ratio of new mines output to 
the old was 60:40). During 1981, 75% of the 
copper concentrate was exported to Japan, 
and the remaining 25% was sold to Marc 
Rich, an international trader, under a 10- 
year contract.* 

Gold and Silver.—Gold and silver produc- 
tion by the state-owned P.T. Aneka Tam- 
bang declined in 1981. The mine output of 
gold from the Cikotok Mine area dropped 
31% to 4,571 troy ounces for the first 9 
months in 1981 from 6,635 troy ounces for 
the same period in 1980. The mine output of 
silver also declined by 18% to 49,145 troy 
ounces for the first 9 months of 1981 from 
59,802 troy ounces for the same period in 
1980. The low prices of gold and silver and 
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declining ore grade were the primary 
causes of this significant reduction in the 
output of gold and silver in 1981. The output 
of gold and silver as a byproduct of Free- 
port’s copper operation at Ertsberg in 1981 
was about 45,935 troy ounces of gold and 
685,977 troy ounces of silver in 1981, com- 
pared with 51,906 troy ounces of gold and 
606,690 troy ounces of silver in 1980. 

During 1981, a joint-venture company, 
P.T. Sungai Dandai, was formed by P.T. 
Karang Sulah of Indonesia and Kajuara 
Mining Corp. (Pty.) Ltd. of Australia. The 
company was to bring onstream a gold and 
silver mine in the Lebong Tandai, Bengkulu 
Province, in Sumatra. The production is 
expected to start at the rate of 32,100 troy 
ounces of gold and 288,900 troy ounces of 
silver per year in 1983. The total cost of the 
project was estimated at $12 to $13 million.’ 

Iron Sands.—Indonesia's mine produc- 
tion of iron sand concentrates from the 
Cilacap and the Palabuhanratu Mines in- 
creased slightly in 1981. During the first 10 
months of 1981, the total monthly output of 
the two mines averaged 6,500 tons, with the 
Palabuhanratu Mine accounting for about 
55% of the total production in 1981. Since 
1979, the average output from the Cilacap 
Mine had been reduced to about 3,000 tons 
per month and was maintained at that level 
during 1981 because of the continued dis- 
pute over export price and quantity with 
the Japanese company, Nippon Kokan Co., 
Ltd. 

P.T. Krakatau Steel, Indonesia's state- 
owned steel producer, was operating at a 
loss during 1979-81, mainly owing to the 
high cost of financing and underutilization 
of capacity. The first phase of the company's 
steel mill complex began operating in Octo- 
ber 1979. It includes a HYL-process, direct- 
reduction plant with an annual capacity of 
1.1 million tons and electric arc furnaces 
with an annual capacity of 500,000 tons. 
However, according to company officials, 
the output of raw steel was only 250,000 
tons, about 50% of the installed capacity, in 
1981. Problems in operation training, steel 
pellets importing, and marketing of the 
steel products were cited as reasons for the 
underutilization of capacity in 1981. 

By yearend, the second phase of the 
company's steel mill project, which included 
a hot-strip mill and a slab plant, was about 
60% completed and was expected to be 
finished in early 1983. The construction of 
the second phase was financed by the Gov- 
ernment of the Federal Republic of Ger- 
many. The total investment in the compa- 
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ny's steel complex, which includes phases 
one and two, was estimated at about $3.8 
billion. 

In 1981, Indonesia's total demand for raw 
Steel was estimated at about 2.9 million 
tons, of which about 2.3 million tons was 
imported, mainly from Japan and the Re- 
public of Korea. 

Nickel.—P.T. Aneka Tambang, the state- 
owned mining company, and P. T. Interna- 
tional Nickel Indonesia (P.T. Inco), a subsid- 
iary of International Nickel Co., Ltd., of 
Canada, remained the two Indonesian nick- 
el producers in 1981. The combined output 
of nickel ore produced by P.T. Aneka 
Tambang from two mining operations re- 
mained at about 1.5 million tons in 1981. 
Nickel ore production from the Moluccas 
area on Gebe Island, accounting for about 
51% of the company's total output, was 
exported to Japan. The exports of nickel ore 
from Gebe Island to Japan increased slight- 
ly to about 800,000 tons in 1981 from 775,000 
tons in 1980. The nickel ore output from the 
Pomalaa area in southeast Sulawesi, ac- 
counting for 4995 of the total ore output, 
was partially exported to Japan and partial- 
ly (about 400,000 tons) shipped to the com- 
pany's ferronickel smelter at Pomalaa for 
the production of high- and low-carbon fer- 
ronickel ingot, containing 22.4% nickel. 
During 1980-81, about 16,000 tons of ferro- 
nickel ingots were exported annually. 

In 1981, a feasibility study for expanding 
the capacity of the ferronickel smelter from 
20,000 to 75,000 tons per year was complet- 
ed. According to Indonesia's Ministry of 
Mines and Energy, construction of the ex- 
pansion project was expected to start in 
1982 and was scheduled for completion in 
1985. 

P.T. Inco produced about 19,900 tons of 
nickel matte containing 75% nickel from 
its nickel mine and smelting facility at 
Soroako, South Sulawesi, in 1981. Because 
of the continuing depressed world market 
conditions, the company planned to cut 
production of nickel matte by 50% in 1982. 
Since 1977, the company had suffered from 
a series of mechanical and technical diffi- 
culties. During 1980-81, most of the difficul- 
ties reportedly had been resolved, and the 
second production line was also completed 
and put into operation. However, because of 
the depressed world metals market, the 
company had suffered a loss of about $70 
million on sales of $122 million in 1981, 
compared with a loss of $59.4 million on 
sales of $140 million in 1980. 
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In early 1981, the Government reportedly 
had acquired 4% of the equity in P.T. Inco. 
A consortium of six Japanese companies, 
which also had a 2% stake in P.T. Inco, 
imports 14,000 tons of nickel matte from the 
company annually.’ 

In August 1981, P.T. Aneka Tambang 
announced that a large nickel deposit was 
discovered in the Buli Bay region following 
exploration work around the Halmahera 
area. Samples of the Buli Bay nickel ore 
were sent to Jakarta and Japan for further 
study. The quality and quantity of the 
deposits were unknown. However, it was 
reported that the quality of the ore was 
similar to that of Gebe Island, and ore 
reserves may be quite large.“ 

Tin.—Despite a 9% drop in tin prices, 
Indonesia's output of tin concentrates con- 
tinued to increase and reached another 
high in 1981. The increased output resulted 
largely from a new large offshore dredge, 
Belitung I, owned and operated by P.T. 
Tambang Timah, and the continuing 
growth of tin output achieved by P.T. Koba 
Tin. In 1981, Indonesia became the world's 
third largest tin producer. Its exports of tin 
rose by 3.6% to 31,879 tons, but the export 
earnings of tin dropped by 8% to $424 
million because of the lower price of tin. 
However, tin exports displaced coffee as 
Indonesia's fourth largest export commodi- 
ty after oil, timber, and rubber. 

For the past 4 years, Indonesia had put 
three new large dredges (Bangka II, Bima, 
and Belitung I) into operation. As a result, 
the tin dredging sector had become more 
important than gravel pumping. During 
1977-80, Indonesia's production of tin con- 
centrates by mining method was as follows, 
in tons: 


Mining method 1977 1978 1979 1980 
Dredging _______ 12,694 13,568 15,362 15,434 
Gravel pumping- -- 12,098 12,107 12,982 12,789 
Opencasting _ _ _ _ _ 11 15 324 519 
Others 1.123 1.661 917 3,785 

Total 25,926 27,411 29,535 32,527 


In 1981, production of tin in Indonesia 
was by P. T. Tambang Timah, accounting 
for about 77% of the country's output; P. T. 
Koba Tin, about 17%; P. T. Broken Hill 
Proprietary Indonesia, about 1.5%; and P. T. 
Riau Tin Mining, 4.596. 

P.T. Tambang Timah, the state-owned tin 
company, produced tin concentrates mainly 
from inland and offshore around the islands 
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of Bangka, Belitung, Singkep, Kundur, and 
Karimun. The output from inland and off- 
shore Bangka Island was about 55% of the 
company's tin production. The output from 
Belitung Island was about 17%. In June 
1981, the company began operation of Beli- 
tung I off Tanjungpandan on the west coast 
of Belitung Island. Beginning in November, 
Belitung I was operating on the east coast of 
Belitung near Mangaar. 

Belitung I, delivered by Mining and 
Transport Engineering NV of Amsterdam, 
is the first tin dredge built in Indonesia. The 
202-meter-long dredge has 151 buckets, each 
with a capacity of 22 cubic feet. It can dig to 
a depth of 164 feet and is capable of produc- 
ing about 1,100 tons of tin concentrates per 
year. Another planned new dredge, Singkep 
I, scheduled to be built during 1981-83, was 
reportedly being postponed." 

P.T. Koba Tin, 75% owned by Kajuara 
Mining Corp. Pty., Ltd. (equally owned by 
CSR, Ltd., and BMI, Ltd. of Australia), and 
25% by P.T. Tambang Timah, operated 3 
dredges, 13 gravel-pump mines, and 1 dry- 
Strip mine in the southeastern areas of 
Bangka Island. The company's output of tin 
concentrates had grown from 3,808 tons in 
1979 to over 6,000 tons in 1981. As of mid- 
1980, the proven tin reserves of the compa- 
ny's concession areas were estimated at 
14,000 tons with a cutoff grade of almost 14 
ounces per cubic meter of gravel. i Addition- 
al probable and possible reserves were esti- 
mated at 9,400 tons and 23,000 tons, respec- 
tively. 

P.T. Broken Hill Proprietary Indonesia, a 
subsidiary of Australia's Broken Hill Pro- 
prietary Co., Ltd., operated a high-cost, low- 
grade underground mine at Kelapa Kampit 
on Belitung Island. The company's tin con- 
centrates were shipped to Datuk Keramat 
Smelting at Georgetown in Penang, Malay- 
sia, for refining. The annual output of tin 
concentrates at Kelapa Kampit was be- 
tween 400 to 500 tons. 

P.T. Riau Tin Mining, 90% owned by 
Billiton International B.V. and 10% by P.T. 
Tambang Timah, began operation of its new 
dredge, Bima, offshore Pulang Tujuh be- 
tween Singkep and Bangka Islands in Sep- 
tember 1979. During 1979-80, the technical 
problems caused by overheating of the top 
bearing left Bima underutilized. However, 
in 1981, all of the technical problems report- 
edly had been corrected. The dredge was 
expected to produce about 1,500 tons of tin 
concentrates in 1981. The tin concentrates 
produced by P.T. Riau Tin Mining were sold 


MINERALS YEARBOOK, 1981 


to P.T. Tambang Timah for further process- 
ing. 

In mid-1981, a large tin deposit was dis- 
covered offshore Bangka Island at a depth 
of 30 to 40 meters. The estimated tin ore 
reserves were 1 million tons.'* 


NONMETALS 


Cement.—In 1981, Indonesia’s cement 
production continued its upward trend and 
surpassed the 6-million-ton level. The coun- 
try’s cement industry, which consisted of 
eight plants operated by seven companies, 
had an annual total clinker capacity of 8.7 
million tons at the end of 1981. Indonesia 
will become the largest cement producer 
among the five members of ASEAN after 
several new cement plants are completed by 
the end of the third 5-year development 
plan (1979-84). 

The Government continued to encourage 
the expansion of the cement industry by 
offering a 4-year tax holiday to any new 
company that established a cement plant 
with an annual capacity of 500,000 tons or 
more on the island of Java and a 5-year tax 
holiday for those outside Java. These tax 
benefits are to support the strong growing 
need for infrastructure and housing devel- 
opments in various parts of the country. 
Most of the raw materials for cement manu- 
facturing, including limestone, clays, and 
silica sand, as well as the iron-correcting 
materials, are in abundance throughout the 
country. To support the cement industry, 
gypsum is the only raw material that is 
being imported, and it comes from India, 
Thailand, and Australia. Indonesia also pos- 
sesses enough required energy resources, 
including oil, natural gas, and coal, for the 
growth of the cement industry. 

In March 1981, Indonesia began operating 
its first white cement plant at Cibinong, 
south of Jakarta. The 200,000-ton-per-year 
white cement plant, valued at $42 million, 
was completed in 16 months by Nihon 
Cement Co. and Kawasaki Heavy Indus- 
tries, Ltd., using Japanese technical know- 
how and modern equipment. The cement 
plant is owned and operated by P.T. Indoce- 
ment. According to company officials, of the 
total output of white cement produced, 
about 160,000 tons was for domestic con- 
sumption, and the remaining 40,000 tons 
would be exported to Malaysia and Singa- 
pore. In the past, all of Indonesia’s white 
cement requirements were met by imports 
from Japan. Beginning in April 1982, im- 
ports of white cement were to be banned. 
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In 1981, P.T. Semen Baturaja started 
operation of its 500,000-ton-per-year, dry- 
process suspension preheater plant at Batu- 
raja in South Sumatra. 

In mid-1981, construction of a new $200 
million cement plant with an annual capac- 
ity of 1 million tons was started at Lhoknga, 
Aceh, in North Sumatra. P.T. Semen Anda- 
las Indonesia, a joint-venture company own- 
ed by Blue Circle Industries, Ltd., Cementia 
Holding AG (Swiss company) and P.T. 
Rencong Aceh Semen, was to develop and 
manage the project. The International Fi- 
nance Corp. reportedly was to lend $48 
million to the project. The project includes 
development of limestone, shale, and marl 
quarries, installation of port facilities and a 
power station at Lhoknga, and building of 
cement storage and packaging facilities at 
Belawan and a bulk-cement depot near 
Medan. All of this was scheduled for com- 
pletion at the end of 1982. 

A $97.3 million contract for construction 
of a 3-million-ton-per-year cement plant was 
expected to be awarded to Krupp Polysius 
S.A., a subsidiary of Krupp Polysius AG of 
the Federal Republic of Germany, in early 
1982 by P.T. Perkasa Ini Abadi Indonesia 
Cement. The new cement plant will have 
two  1.5-million-ton-per-year production 
lines to be located at Citeureup, West Java. 
Construction was scheduled to start in late 
1982 and was expected to be completed in 
mid-1984. P.T. Perkasa Ini Abadi, a member 
company of P.T. Indocement, was formed in 
late 1981 to carry out the project.“ 

P.T. Semen Kupang, another new cement 
company established in 1981, awarded a 
contract to Loesche GmbH of the Federal 
Republic of Germany to build a coal-fired, 
vertical-kiln cement plant at Kupang on 
Timor Island. The new cement plant, with 
an annual capacity of 120,000 tons, was 
scheduled to come onstream in 1985. P.T. 
Semen Kupang is jointly owned by P.T. 
Semen Gresik, the Provincial government 
of Timor, and the Indonesia State Develop- 
ment Bank. 

Fertilizer Materials.—In 1981, Indone- 
sia's total output of fertilizers by three 
companies operating six plants increased 
slightly over that of 1980. According to 
Indonesia's Central Bureau of Statistics, the 
production of urea remained at the 2- 
million-ton level, while the production of 
ammonia sulfate and triple superphosphate 
increased to about 800,000 tons in 1981 from 
646,000 tons in 1980. 

P.T. Pupuk Sriwijaya, the largest state- 
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owned fertilizer company, operated four 
urea plants at its Palembang complex in 
South Sumatra. During the first half of 
1981, production capacity was underutilized 
because of a natural gas feedstock shortage. 
P.T. Pupuk Kujan, the second largest state- 
owned fertilizer company, began production 
of urea at Tjikampek, West Java, in 1980. 
The natural gas feedstock of the 570,000- 
ton-per-year urea plant was from the off- 
shore Arun Gasfield. The state-owned fertil- 
izer company, P.T. Petrokimia Gresik, op- 
erated a phosphate and ammonium sulfate 
plant at Gresik, East Java. It also operated 
an ammonium sulfate plant and a small 
Italian-built urea plant at Surabaja, East 
Java. Both use petroleum feedstock as raw 
material. Indonesia's demand for fertilizer 
continued to grow at about 20% per year. 
The total demand for 1981 was esti- 
mated at 2.8 million tons. Because of a long- 
term agreement between Indonesia and the 
Philippines, Indonesia continued to export 
small amounts of fertilizer, valued at $4.8 
million in 1981 compared with $28.7 million 
in 1980. During 1981, Indonesia also import- 
ed about 200,000 tons of urea from the 
Republic of Korea, the German Democratic 
Republic, and the U.S.S.R. to keep up with 
the growing domestic demand for fertilizer. 

In an effort to meet the rapidly growing 
demand for fertilizer and to ultimately 
become an exporting country of nitrogen 
fertilizer, Indonesia continued to expand its 
fertilizer production capacity in 1981. 

Construction of an ammonia-ureà plant 
called Kaltim I, about 17 kilometers north 
of Bontang, East Kalimantan, was proceed- 
ing on schedule. The plant, owned by the 
state-owned P.T. Pupuk Kaltim, will have 
an annual capacity of 165,000 tons of ammo- 
nia and 570,000 tons of urea when it is 
completed in 1982. The Kaltim I project, 
valued at $300 million, was awarded to 
Lummus and Coppee Rust of Belgium in 
1979. 

In late 1981, P.T. Pupuk Kaltim signed a 
$406 million contract with Kellogg Overseas 
Corp. of the United States and two Japa- 
nese companies for construction of another 
ammonia-urea plant called Kaltim II at 
Bontang, East Kalimantan, with the same 
annual capacity as that of Kaltim I. Con- 
struction of Kaltim II is expected to start in 
mid-1983 and was scheduled for completion 
in 1985. Kellogg will design and build the 
plant with equipment and materials to be 
supplied by Toyo Menka Co., Ltd., and Kobe 
Steel Ltd. of Japan.’ 
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On December 1, 1981, a $180 million 
contract was signed between P.T. Petro- 
kimia Gresik, and Mitsubishi Corp. and 
Hitachi Shipbuilding & Engineering Co., 
Ltd., of Japan. The contract calls for con- 
struction of a fertilizer complex to be built 
at Gresik, about 30 kilometers north of 
Surabaja, East Java. The complex will have 
a 594,000-ton-per-year, brimstone-based sul- 
furic acid plant, a 200,000-ton-per-year phos- 
phoric acid plant, a 250,000-ton-per-year 
ammonium sulfate plant, and a 500,000-ton- 
per-year cement retarder plant. Construc- 
tion was scheduled to start in early 1982 
and to be completed at the end of 1984. In 
December 1981, an expansion project was 
Started to increase the company's triple 
superphosphate capacity from 330,000 to 
514,000 tons per year. The plant is at 
Gresik, East Java, and the expansion pro- 
gram is expected to come onstream in 
1983.16 


MINERAL FUELS 


Coal.—In 1981, coal exploration and de- 
velopment in Indonesia were intensified by 
a series of new contracts signed between the 
Government and foreign companies, and 
coal production by the two existing mines in 
Sumatra continued to increase. 

The Ombilin Mine, owned and operated 
by P.N. Tambang Batubara (Indonesia’s 
state-owned coal company), had added more 
mining equipment and completed the trans- 
port system near Sawahlunto in West Su- 
matra. As a result, the output of coal 
increased sharply by 69% to 242,000 tons in 
1981. The Ombilin Mine, once proposed to 
be shut down in 1973, emerged as one of the 
most important coal production centers in 
Indonesia. According to the plan of Indone- 
sia's Ministry of Mines and Energy, the 
Ombilin Mine is expected to be capable of 
producing about 400,000 tons per year of 
coal by 1923, about 725,000 tons per year of 
coal by 1985, and 1,350,000 tons per year of 
coal by 1990. This will require an additional 
mine to be opened in the Warigin region. 
During the expansion period, about $100 
million, mainly for mining equipment, will 
be invested in the coal mine, and the funds 
will be provided by the Inter-Governmental 
Group of Indonesia in the form of export 
credits. The coal reserves at the Ombilin 
Mine were stated to be 187.8 million tons 
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with measured reserves of 92.3 million tons, 
indicated reserves of about 10 million tons, 
and inferred reserves of about 85 million 
tons. 

The Bukit Asam Mine, another coal mine 
owned and operated by P. N. Tambang Batu- 
bara near Tanjungenim, South Sumatra, 
produced about 110,000 tons of coal in 1981 
compared with about 160,000 tons in 1980. 
A significant increase in coal production 
will not be achieved until the major expan- 
sion program is completed in 1986. Under 
Indonesia's National Energy Plan, the Bu- 
kit Asam Mine is projected to produce about 
500,000 tons of coal in 1984, increasing to 3.2 
million tons in 1986. The total cost of the 
expansion project was estimated at about 
$850 million. Indonesia reportedly had se- 
cured a greater portion of the financing 
from the International Bank for Recon- 
struction and Development, Canada, the 
Federal Republic of Germany, France, and 
the Netherlands. 

In 1981, most of the domestically produc- 
ed coal was consumed by cement plants, tin 
and nickel smelters, the state-owned rail- 
road company, and other private industry 
users. Indonesia exported about 100,000 
tons of coal to the Republic of Korea, 
Taiwan, Bangladesh, and Singapore. Ac- 
cording to Indonesia's Ministry of Mines 
and Energy, Indonesia may have to import 
about 1.7 million tons of coal in 1985 to 
meet the projected requirements of about 
3.7 million tons for the coal-fired power- 
plant at Suralaya in West Java and cement 
plants in various parts of the country.!* 

During 1978-79, the Government invited 
22 foreign companies to bid on the re- 
opening of coal mines in East and South 
Kalimantan. Since mid-1979, the Govern- 
ment, through P.N. Tambang Batubara, 
had been negotiating with a number of 
successful bidders. In November 1981, three 
cooperative agreements on development of 
coal mines in. Kalimantan were signed be- 
tween P.N. Tambang Batubara and three 
foreign joint-venture firms. The contracts 
were based on a 30-year production-sharing 
system with 13.5% of the future output to 
the Indonesian state-owned coal company 
and 86.5% to the contractor. The signed 
production-sharing contracts are as fol- 
lows:!* 
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Contract location and area 
Contractor (square kilometers) 


P.T. Arutmin Indonesia (a A coal concession area 


90:50 joint venture of near Banjarmasin in 
Atlantic Richfield Co. and South Kalimantan 
Utah Exploration, Inc., of (12,600). 

the United States). 

P.T. Utah Indonesia (a wholly A coal concession area 
owned subsidiary of Utah in East Kalimantan 
Exploration, Inc.). (8,000) 

P.T. Agip Consolidated In- Two coal concession 


areas: One tract 
(2,432) in northeast 
Kalimantan, another 
(5,310) in east 
Central Kalimantan. 


donesia (a 50:50 joint ven- 
ture of Agip Overseas, Ltd., 
of Italy and Consolidation 
Coal Co. of the United 
States). 


Three more similar production-sharing 
contracts for exploration and development 
of coal mines in Kalimantan are expected to 
be signed between P.N. Tambang Batubara 
and foreign companies in early 1982. The 
foreign companies involved are a joint- 
venture firm of Conzinc Rio Tinto of Aus- 
tralia and British Petroleum, Ltd., of the 
United Kingdom, a joint-venture firm of 
Tasek Cement Bhd. of Malaysia and Siam 
Cement Co. of Thailand, and a joint-venture 
firm of companies from the Republic of 
Korea led by Samchuk Consolidated Coal 
Mining Co. 

Petroleum and Natural Gas.—Despite re- 
latively unchanged prices of oil caused by 
the worldwide oil glut and economic reces- 
sion, the output of crude oil and natural gas 
in Indonesia increased moderately in 1981. 
The high level of oil and gas exploration 
was also maintained by the new exploration 
contracts signed in 1980-81. 

Indonesia reversed a 3-year declining 
trend of its crude oil output in 1981. The 
output of crude oil averaged 1.61 million 
barrels per day in 1981 compared with 1.58 
million barrels per day in 1980. Natural gas 
production totaled 1.1 trillion cubic feet in 
1981 compared with 1.046 trillion cubic feet 
in 1980. A continuous upward trend in the 
output of oil and natural gas was projected 
for the coming years. This projection was 
based on additional new wells that came 
onstream in 1981 as well as the continuous 
high level of exploration sustained by new 
production-sharing and exploration con- 
tracts signed during 1979-81. 

In 1981, crude oil in Indonesia was pro- 
duced by PERTAMINA, the state-owned oil 
company, 3 companies led by P.T. Caltex 
Pacific Indonesia (CPI) under a contract-of- 
work agreement with the Government of 
Indonesia, and 14 companies led by Atlantic 
Richfield Indonesia, Inc. (ARCO), as con- 
tractors to PERTAMINA under a pro- 
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duction-sharing agreement. The top five 
crude oil producers accounting for about 
74% of the total oil output in 1981 were CPI, 
43%; Indonesia Petroleum, Ltd. (IN- 
PEX), 9%; ARCO, 8%; Independent Indone- 
sia American Petroleum Co. (liapco), 7.5%; 
and Total Indonesia (Compagnie Francais 
du Petrol), 6.5%. In 1981, the crude oil 
production by PERTAMINA accounted for 
only 5% of the total output. CPI and liapco 
contributed most to the increased level of 
the total oil output in 1981. 

CPI, the largest oil producer in Indonesia, 
produced an average of 775,000 barrels per 
day of oil during the first half of 1981. The 
output level dropped to an average of 
131,000 barrels per day during the second 
half of 1981. The company started six new 
oilfields: Beruk N.E., Bungsu, and Gatam in 
the coastal plains area and Garuk, Pembu- 
ru, and Puncak in Riau Province, in Febru- 
ary 1981. However, the output from the 
Minas and Duri Fields continued to decline. 
The company reportedly was planning to 
invest about $1.8 billion for a secondary 
recovery (steamflood-enhanced oil recovery) 
program to increase the output from Duri 
Oilfield in Riau Province, Sumatra. The 
program was scheduled to begin in 1982 and 
to boost the output level of Duri Field from 
40,000 barrels per day in 1981 to a peak 
level of 300,000 barrels per day in 1990. 

liapco, a division of Natomas Internation- 
al Co. of the United States, brought three 
new platforms into production in its Krisna 
Oilfield in the Java Sea offshore southeast- 
ern Sumatra during 1981. The output level 
of Krisna Fields was increased from 20,000 
barrels per day in February to 57,000 bar- 
rels per day in October 1981. 

In 1981, a total of 319 exploratory wells 
were drilled, and more than 40 new discov- 
eries were made. Twelve new oil explora- 
tion contracts were also signed during 1981, 
and a total of about $900 million dollars was 
to be invested by the foreign companies in 
Indonesia over the next 3 to 6 years. 

Indonesia's natural gas was produced by 
PERTAMINA, Lemigas (the Indonesian Pe- 
troleum Institute), 3 foreign companies, op- 
erating under a work contract agreement 
with the Government, and 17 foreign com- 
panies as PERTAMINA’s contractors. The 
top five natural gas producers in 1981 were 
Mobil Oil at Arun, accounting for 34% of 
the total output; Roy M. Huffington at 
Badak, 20%; PERTAMINA, 13%; ARCO, 
8%; and INPEX, 6%. Of the total natural 
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gas produced, about 22.596 was flared, about 
45% was for manufacture of LNG, about 
15% was for pressure maintenance, about 
5% was for manufacture of fertilizer, about 
4.5% was sold to Krakatau Steel Mills Ltd. 
and several cement plants, and the remain- 
ing 896 was for other uses. 

An expansion program was started in late 
1981 to increase the annual capacity of the 
LNG plant at Arun in Aceh, North Suma- 
tra, from 238 to 423 billion cubic feet. This 
followed the signing of the agreements be- 
tween PERTAMINA and the Japanese buy- 
ers group in mid-1981. Under the agree- 
ments, two additional trains, with a combin- 
ed annual capacity of 169 billion cubic feet 
of LNG, are to be built by PERTAMINA 
with Chiyoda Chemical Engineering Co. of 
Japan as the main contractor. The construc- 
tion of two trains was scheduled to be 
completed in early 1984. In June 1981, the 
Japanese buyers formed Indonesia Arun 
LNG Co., Ltd. (60% owned by Tohoku Elec- 
tric Power Co.; 30%, by Tokyo Electric 
Power Co.; and 10%, by Mitsubishi Corp.), 
to finance the program by providing a $942 
million loan. Under a separate sales con- 
tract signed by PERTAMINA and the In- 
donesia Arun LNG Co., Ltd., in August 
1981, Indonesia is to repay the loan in the 
form of LNG from the Arun plant for 20 
years beginning in 1984. Indonesia Arun 
LNG Co., Ltd., of Japan will be the distribu- 
tor for Japan’s import of 175 billion cubic 
feet of LNG annually from the Arun 
Plant. 

The expansion program to boost annual 
capacity from 169 to 338 billion cubic feet of 
LNG at the plant at Bontang, East Kali- 
mantan, was proceeding according to sched- 
ule. The Bechtel Corp. of the United States 
was awarded the $850 million contract to 
build two additional trains, each able to 
produce 79 billion cubic feet of LNG annual- 
ly. The expansion program at Bontang was 
scheduled for completion in mid-1983. In 
April 1981, PERTAMINA and four Japa- 
nese buyers signed a sales contract that 
called for Indonesia to deliver 169 billion 
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cubic feet of LNG per year beginning in 
1983 for a 20-year period. The four Japanese 
buyers are Chubu Electric Co., Kansai Elec- 
tric Co., Osaka Gas Industrial Co., and Toho 
Gas Industrial Co. 

Indonesia's exports of crude oil and re- 
fined products were valued at $15.2 million 
in 1981 compared with $13.4 billion in 1980. 
The main buyers of Indonesia's crude oil 
were Japan, accounting for 55% of Indone- 
sia's total exports, and the United States, 
30%. Indonesia overtook Algeria as the 
world’s largest exporter of LNG in 1981. 
Export earnings from LNG also increased to 
$2.5 billion in 1981 from $2.3 billion in 1980. 
Japan was the sole importing country of 
Indonesia’s LNG. 


1Economist, Division of Foreign Data. 
ere necessary, values have been converted from 
Indonesian Fupiahs (Rp) to U.S. dollars at the rate of 
Rp625 — US$1.00. 
U.S. Embassy, Jakarta, Indonesia. State Department 
Airgram A-51, nomic Trends Report, Dec. 8, 1981. 
Antara (Jakarta). Mar. 20, 1982. 
The Asian Wall Street Journal. Mar. 22, 1982, p. 2. 
*Harian Umum AB (Jakarta). July 27, 1981, p. 3. 
Kompas (Jakarta). Dec. 1, 1981, p. 2. 
5Japan Metal Journal. V. 11, No. 44, Nov. 2, 1981, p. 7 
and v. 12, No. 4, Jan. 25, 1982, p. 6. 
*Metal Bulletin (London). No. 6632, Oct. 20, 1981, p. 11. 
World Mining. September 1981, p. 114. 
ngineering an ining Journal. V. , No. 9, 
7Engi i d Mining J l V. 182, No. 9 
September 1981, p. 283. 
Kompas (Jakarta). Dec. 16, 1981, pp. 1, 12. 
1 Asian Wall Street Journal. V. 6, No. 104, Jan. 27, 
p. 8. 
American Metal Market. V. 89, No. 105, June 2, 1981, 


p. 9. 

10Sinar Harpan (Jakarta). Aug. 18, 1981, p. 11. 

Mining ine. October 1981, p. 260. 

11Metal Bulletin Monthly (London). March 1982, 
eering and Mining Journal. V. 183, No. 2, 


PP. 37-41. 
February 1982, p. 158. 
13World Mining. August 1981, p. 80. 
Industrial Minerals (London). January 1982, p. 49. 
. Wall Street Journal. V. 6, No. 151, Apr. 2, 
„p. 8. 
16 The British Sulphur Corp., Ltd. Sulphur, No. 158, 
January-February 1982, p. 15. 
3 & Potassium. No. 117, January-February 
„p. 16. 
17Mining Magazine (London). July 1981, p. 13. 
Kompas (Jakarta). Jan. 18, 1982, p. 2. 
1s . Feb. 12, 1982, p. 2. 
1°The Asian Wall Street Journal. V. 6, No. 47, Nov. 8, 


1981, p. 1. 
U.S. Embassy, Jakarta, Indonesia. State Department 
Telegram 16910, Nov. 7, 1982. 


pan Petroleum & Energy Weekly (Tokyo). V. 16, 
No. 24, June 15, 1981, p. 12. d " 


The Mineral Industry of Iran 


By George A. Morgan! 


Output from the minerals sector of the 
economy was inconsequential in 1981, ac- 
counting for a small percentage of the gross 
national product (GNP). Many non-oil- 
related concerns including mining concerns 
were probably operating at less than one- 
third capacity. Primary reasons for the 
severe decline were the continuing war with 
Iraq and the deliberate policy of the revolu- 
tionary Government to alter economic de- 
velopment in light of new goals. Actual 
production of metals and nonmetals from 
active mining operations was reduced vir- 
tually to nil for part of the year, and several 
projects involving new smelters and reacti- 
vation of mine production were only an- 
nounced at yearend. 

The creation of a Ministry of Mines and 
Metallurgy, reported in 1980, has yet to be 
realized. Plans affecting the mining indus- 
try must originate in or be reviewed by the 
Revolutionary Council. Problems crippling 
the industry include severe shortages of 
skilled technicians, parts shortages, restric- 
tion of imports to war-related items and 
essential foodstuffs, and deficient transport 
from customs warehouses to user sites. A 
new Government policy considered mines 
as national resources only for domestic 
consumption. 

Further studies to identify all mine depos- 
its and resources were planned. By yearend 
1981, foreign expertise, mainly from the 
U.S.S.R., Romania, and Yugoslavia, was 
used on large industry projects. Some of this 
expertise was provided in fulfillment of 
barter agreements and was utilized at 
powerplants, harbors, railways, steel plants, 


and oil refineries. 

The oil industry was the backbone of the 
Iranian economy in 1981. It held this posi- 
tion despite 3 years of political and econom- 
ic strife, coupled with war-related damage 
and outright destruction of production facil- 
ities. The oil industry assumed a larger 
portion of GNP in 1981 than that of previ- 
ous years. In the period 1978-80, the Govern- 
ment claimed achievement of its stated goal 
of reducing the oil sector's share of GNP by 
10%. By yearend 1980, war with Iraq forced 
Iran to rely upon its most developed and 
organized industry to acquire foreign ex- 
change. Changes in petroleum laws were 
effected that terminated existing contracts, 
most of which were long term. Short-term 
contracts, generally at reduced prices, were 
the norm for most of 1981. The sharp drop 
in crude production in the first quarter was 
due to the war with Iraq. _ 

Total GNP has declined for 4 consecutive 
years, while money in circulation has near- 
ly doubled to $20 billion in 3 years.? Infla- 
tion has continued to rise and was estimat- 
ed at 35% in 1981 compared with 10% in 
1978. Foreign exchange reserves of $14 bil- 
lion in 1979 were reduced to about $650 
million by yearend 1981. The budget for 
1981-82 was $44 billion, of which $7.3 billion 
was directly for the war effort and $14 
billion for general defense allocation. A 
revision in the previous year’s budget was 
necessitated by a decline in oil revenue 
from the predicted $33 billion to about $12 
billion. The current budget deficit was to be 
made up from oil sales at more flexible 
prices. 


PRODUCTION AND TRADE 


Primary emphasis on production in the 
metals sector was placed on iron and steel. 
Demand for crude steel and steel products 


remained high. Failure to complete steel 
mill projects has forced Iran to import large 
tonnages of iron and steel, particularly coils 
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and plates. Existing production facilities 
used both domestically produced and im- 
ported iron ore. Limitations on output were 
due to the quantity and grade of ore avail- 
able, as well as the availability of coke. 

Output of all other metals was estimated 
to have declined substantially because of 
their limited local utilization and export- 
oriented nature. Transport capacity was 
limited, and mines in general were consid- 
ered to be national resources for domestic 
use only. Foreign exchange was to be earn- 
ed mainly from sales of petroleum. Howev- 
er, if production of metals was achieved in 
excess of local demand, it may be made 
available for export sale. 

Nonmetal commodities experienced gen- 
erally less severe declines in output than 
metals, mainly because of local use. Byprod- 
ucts from the petrochemical and metals 
sector, such as barite, sulfur, and nitrogen, 
were affected adversely, regardless of de- 
mand. Nonavailability of parts limited pro- 
duction of cement. Poor transport facilities 
also adversely affected distribution of im- 
ported equipment to the industry. 

Output of crude oil declined for the fourth 
consecutive year. As nearly all gas produced 
was associated with oil production, natural 
gas preduction and flaring declined accord- 
ingly. There were no reports of exports of 
natural gas to the U.S.S.R. Planned in- 
creases in gas utilization in the country will 
probably be from nonassociated gasfields. 
Such preduction was originally prevented 
while most of the associated gas was flared. 
Gathering lines for utilization of associated 
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gas were being laid, but the decline in oil 
output and the war have resulted in earlier. 
than-planned production from nonassociat 
ed gasfields. 

Electric generation plants experienced 
many of the same difficulties of the mining 
and petroleum sector. Power supply prob- 
lems also affected the aluminum smelter at 
Arak. 

In early 1981, a bill was approved provid- 
ing for the nationalization of all foreign 
trade. The Government had 2 months in 
which to work out proposals for public 
control of import trade, which amounted to 
about $12.2 billion in 1980. The Iranian 
Central Bank limited imports to about $900 
million per month, of which $300 million 
was for military hardware for direct war 
use. An 80% increase in the value of im- 
ports through four northern points of entry 
was reported to be nearly all from eastern 
bloc countries. Goods from the U.S.S.R. 
made up 20% of the total in the first 6 
months. By yearend 1981, the U.S.S.R. and 
other eastern bloc nations were providing 
60% of foreign trade. The sharp rise in 
barter agreements substantiated reports of 
exhaustion of foreign reserves. Oil was the 
principal barter commodity. A barter agree- 
ment with Romania provided for the ex- 
change of $1.1 billion worth of Iranian 
goods, mainly crude oil, for the services of 
oil and gas industry experts. Romania was 
also to supply the industry with spare parts 
and to process about 30,000 barrels per day 
of crude oil in Romanian refineries. Similar 
agreements were made with Yugoslavia. 


Table 1.—Iran: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 1981* 
METALS 
Aluminum metal, primary ingoet 21,100 25,500 *14,000 10,000 5,000 
Chromium: Chromite, gross weight 300 198,000 *136,000 ,000 ,000 
Co ine 
155 ssi output, metal content ____________ 13,500 20,000 5,300 3,600 3,600 
etal: 
Smelteerrrrr 7,000 6,000 700 800 800 
Pn 7,000 6,000 3,000 800 800 
Iron and steel: 
Iron ore, gross weight |... thousand tons 1,100 1,560 *609 600 600 
Pigiron _.______________ do- €700 *900 800 800 500 
Steel, cruldnse do... 550 *780 700 700 500 
Lead, mine output, metal content 40,000 30,000 15,000 15,000 10,000 
Í nese ore, gross weiggnt 40,000 30,000 000 20,000 20,000 
Zinc, mine output, metal content 61,500 *45,000 25,000 20,000 15,000 
NONMETALS 
MO c xeu LU 8 184,650 200,000 180,000 150,000 75,000 
Cement, hydraulic... thousand tons 1,256 12,000 ,000 8,000 8,000 


See footnotes at end of table. 
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Table 1.—Iran: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 19819 
NONMETALS —Continued 
Clays 
Bentonit 23,400 40,000 20,000 20,000 10,000 
Fire clay — 72,201 70, 000 70, 000 50,000 40,000 
Fi ³⁰»¹¹wdᷓrũ³]⁰Ü¹ K ee te dt 111,202 *180,000 160,000 150,000 100,000 
F  ——— ²⁰¹w¹wAA AA Eds 3,000 eg, 000 8,000 2,500 2,000 
Gem stones: Turquoise, crule 82 35 NA NA 20 
VDSUIII --------------- thousand tons. . 6,900 €8,000 7,000 7,000 6,000 
Lime: do- 1.000 900 500 500 500 
Magne site 5,000 5,000 *5,000 4,000 4,000 
Nitrogen, N content of ammonia ----------—- 211,300 178,400 183,300 211,800 200,000 
Pigments, mineral, naturaa dl 3,500 eg, 000 1,000 500 500 
Salt, rock thousand tons _ 700 700 700 600 600 
Sodium compounds: Caustic sda NA 20, 000 20, 000 NA 10, 000 
Stone, sand and gravel: 
Limes tone thousand tons 9,000 15, 000 NA 11.000 11.000 
i . do- 397 450 NA NA 200 
IIA ³ĩVW 02.35.25 300 NA NA NA 200 
Travertine Oro 200 350 NA NA 100 
eek AEE us NA NA NA NA NA 
Strontium minerals: Celestite® ___________ _ 10,000 15,000 8,000 5,000 5,000 
Sulfates, natural: 
Aluminum-potassium sulfate (alum )) 8,500 8,000 NA NA 3,000 
Sodium sulfate (mineral not specified) 40,000 35,000 NA NA 20,000 
Sulfur: 
Native _____________-_ thousand tons_ _ *188 *150 €75 70 50 
Byproduct of petroleum and natural gas 
do... *400 *300 200 150 100 
Total oscene ⁰ͤ: 8 do- 588 e450 e275 220 150 
Sulfuric aciLLLL 2... do- 260 200 100 100 70 
Tat mcr ( A ĩ LUE 400 e400 400 300 200 
MINERAL FUELS AND RELATED MATERIALS 
Coal. eeu thousand tons. _ 969 900 *900 700 600 
))hß!umnñ 8 do— 445 500 *400 400 850 
Gas, natural: 
Gross million cubic feet. 2,059,504 1,947,595 1, 100, 000 NA 200,000 
Marketed ______________---_- do. ... 795,000 687,397 €500,000 NA 200,000 
Natural gas liquids: 
Prop ane thousand 42-gallon barrels. . 4,625 
Butane do. .. 4,447 NA NA NA NA 
Natural gasoline and other do- 6.798 
ee coke utis me oer do- 15,870 €16,000 *500 2,000 2,000 
Petroleum: 
Gue ee do- 2,066,922 1,913,221 1,121,346 550,000 490,000 
Refinery products 
Gasoline 
Aviation do. .. 2,619 2,931 2,500 500 
J 8 02222 32,243 33,996 30,000 15,000 
Jet fuel ____—-----------—- 838 11,995 11,038 10,000 4,000 
Keros ine o- 34,425 31,638 30,000 NA 15,000 
Distillate fuel oi] --_-------- 8 56,960 50,705 45,000 20,000 
Residual fuel oil O68 102,920 100,195 90,000 40,000 
Lubricants... _ 0. c 2, 87 3,000 500 
Other: 
Liquefied petroleum gas do-—- 4,629 
Naphtha and solvents _ _ _ _ _ do— 7.430 
Asphalt do. _ __ NA 10,671 9,500 NA 4,000 
Bitumen do— 5,971 
Unspecified ___________ do... 604 
Refinery fuel and losses do ... 11,483 4,336 4,000 NA 1,000 
rr g saina do. ... 274,039 248,886 e224, 000 NA 100,000 


*Estimated. Preliminary. NA Not available. 

Data are for years beginning Mar. 21 of that stated, except those for natural gas, natural gas liquids, and petroleum, 
which are for regular calendar years. Table includes data available through June 18, 1982. 

*[n addition to the commodities listed, other t of crude construction materials (such as common clays, sand and 
gravel, and other varieties of stone) are produced, but output is not reported, and available information is inadequate to 
make reliable estimates of output levels. 

Excludes petroleum reinjected into fields 
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Table 2.—Iran: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys, semimanu- 


ie 
and concentrate 
Metal including alloys, semimanufactures_ — 


Iron and steel metal 
Sc 


Semimanufactures: 
Bars, rods, angles, shapes, sections 
Universals, plates, sheets 
wae and strip. - 
Tubes, pipes, fittings - - - -- ------- 
and forgings, rough ------—- 
Lead: 


Ore and con centrale 
Metal including alloys: 
SCTOD 536 K m xc E 
Unwrought ---------------—-—- 
Semimanufactures |... . 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands 
Silver metal including alloys, waste and 


sweepingggss do... 
Zinc ore and concentrate 
Other: 
Ash and residues containing nonferrous 
metals ĩ˙·Am A ee 


Oxides, hydroxides, peroxides 
NONMETALS 


Abrasives, n.e.s.: Grinding and polishing wheels 


Refractory including nonclay brick —-— ~~~ 


Diamond: 
Gem, not set or strung_ value, thousands. _ 


Industria do- 
Fertilizer materials: 

Crude, phosphaticc 

Ammoni aaa 


Merit pos percer t D 


Precious and semiprecious stones except 
diamond: 


Synthetic 
Salt and br ine 
Stone, sand and gravel: 

Dimension stone: 

S dari “ane partly worked _________ 

Gravel and crushed rock... 
Sulfur: Elemental, other than colloidal. .. _ _ _ — 
Other: Halogens _________________-_- 


MINERAL FUELS AND RELATED 
MATERIALS 


Coke and semickkaaaaa 
Gas, natural million cubic feet: 
Petroleum: 
Crude thousand 42-gallon barrels- 
Refinery products: 
Gasoline do— 
Keros ine do- 
Distillate fuel o-lllaꝛãs do____ 
Residual fuel oil do. ... 


See footnotes at end of table. 


1979 


NA 
20 


1980 United 


219,200 


3878,555 3291,592 


17, 809 


33.595 


1,203 


6 
623 
145,458 


States 


8,475 


Destinations, 1980 
Other (principal) 


All to Pakista 
Poland 11,778; y 1,122; Yugo- 
slavia 6, A01. 


All to Japan. 


Pakistan 9,005; Netherlands 113. 
All to Saudi Arabia. 
Do. 
All to Pakistan. 
Saudi Arabia 47. 
Pakistan 125. 
U.S.S.R. 5,035; France 3,782. 


All to United Kingdom. 


All to Switzerland. 


France $324; Austria $43. 
United Kin dom 17 MZUSSR. 
8,553; I 


Belgium-Luxembourg 3,172; West 
Germany 21. 
All to United Kingdom. 


Pakistan 15; United Kingdom 2. 
Qatar 16; West Germany 6. ; 


sarc Ta $176; Switzer- 
land $155. 


France 35,077; Spain 28,485; Brazil 
19,731. 


All to Saudi Arabia. 
All to United Kingdom. 


itr Germany $91; United Kingdom 
Oman 140; Qatar 58. 


Italy 11,088; Japan 179. 

Saudi Arabia ; Austria 3. 
Saudi Arabia 5,156; Qatar 273. 
All to Italy. 


All to Pakistan. 


Ja 106,519; West Germany 41,665; 
pain 29,460 


Ja 3,527; Netherlands 1,048; 
rance 581. 
Hungary 5; Italy 1. 
Spain 608; France 12. 
Japan 12,566; France 9,567; Singa- 
pore 7,871. 
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Table 2.—Iran: Apparent exports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Lubricants 
thousand 42-gallon barrels. — 7,139 
Other: 
Liquefied petroleum gas E zt 3,106 
Petroleum cke "NT 1 
Bitumen and other residues do_ _ _ _ 1 
Bituminous mixtures do (5) 
Unspecified including bunkers 
do... .  3726,685 
Mineral tar and other coal-, petroleum-, and gas- 
derived crude chemicals 189 


"Revised. NA Not available. 


1980 


223 
1,249 


3,500 
26,126 


United 
States 


Destinations, 1980 
Other (principal) 


All to France. 
Japan 795; Spain 389. 


Sri Lanka 3,432. 
All to Singapore. 


‘Owing to lack of available official trade data published by Iran, this table should not be taken as a complete 
5 of this country's mineral exports. These data have been compiled from various sources, which include 
nited Nations information and data published by the partner trade countries. Unless otherwise specified, data are 


compiled from trade statistics of individual trading partners. 
3Excludes imports by Australia valued at $1,349,000. 


‘Annual Statistical Bulletin 1980, published by Organization of Petroleum Exporting Countries, Vienna, Austria. 


“Excludes imports by New Zealand valued at $17,573,000. 
5Less than 1/2 unit. 


Table 3.—Iran: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1979 1980 
METALS 
Aluminum: 
Bauxite: 22 ß ee NEN 4 
Oxides and hydroxidesͤ⸗ 63 751 
Metal including alloys: 
Unwroughnt 2 38,140 
Semimanufacture s 9,164 12,134 
Caroma oxides and hydroxid es 1 449 
Oxides and hydroxides - kilograms_ _ "m 300 
Metal including alloys, all forms |... do 4,500 2168 
ad nid metal including alloys: 

)))! . eee eee 40 21 
Unwroughntt 623 298 
Semimanufacturesͥq̃ 12,531 330,779 

Iron and steel: 
Ore and concentrate 5 2 
etal: 

Pig rOn uen ne re euam 367 619 
Foals... 8 4,818 1.915 
Steel, primary formw „ 315,582 631,039 

Semimanufactures: 
Bars, rods, angles, shapes, sections 609, 070 4989, 766 
Universals, plates, sheets 461,235 599,895 
Hoop and str i 25,216 527,202 
Rails and accessories 14,146 273 
Bs Se oo a o te 8,096 12,580 
Tubes, pipes, fittings... 88,994 72,230 
Castings and forgings, rough ------ 1,093 1,051 


See footnotes at end of table. 


United 


States 


Sources, 1980 
Other (principal) 


All from France 
Austria 530; Netherlands 162. 


e 1,196; Italy 750, Sweden 


West 5 2. vid Switzerland 
1,990; Italy 1, 
Spain 440; 1 8. 


All from Japan. 
Italy 100. 


All from United Kingdom. 
France 198; Belgium- Luxembourg 60; 
United Kingdom 38. 
Ja 9,443; West Germany 8,170; 
pain 5,026. 


All from Sweden. 
irren 300; West Germany 165; 


Kingd om 
West German a Wd 1, org ; Norway 609. 
Japan 299,41 


Germany 
,864; Spain 50 50.232. 


Spain 392,254; Hu d 701; 
West Germany 147 
Ital aly 344,082; 1. 75 3 115,732; 
ungary 39,58 
vs 15, = 5 i Wee Germany 7,312; 
ary 1,53 
rmany 123, Italy 119. 
Hos 5, 514; Japan 2,948, West 
Germany 1.1 
Spon a 136; aan 13,642; Thailand 


United nem 452; Italy 290; West 
Germany 26 
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Table 3.— Iran: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Lead: 
Oxides 
Metal including alloys: 

Unwrought _------------------ 


-— = a a e ame am e e e a em e e e me eme o am am — 


panel E 7. EREA N ee 
Manganese: 
Ore and concentrate 


Mercury 76 poun 
Molybdenum metal including alloys, Pall forms 

kilograms_ _ 
Nickel: 


Matte and s 
Metal including alloys: 
Unwroughnnttut 


Semimanufactures. —_—---------——- 


Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands 


Silver metal including alloys, unwrought and 
partly wrought do- 


Tin metal including alloys: 


Unwrought - -—----------------——— 
Semimanufactures _________________ 


Metal including alloys, all form 
Tungsten metal including alloys, all forms 
kilograms 
Zinc: 
Oxides and peroxides __________..____~- 


N including alloys: 


Other: 
Ores and concentrates _ ß EEA 


Metals: 
Metallo ids 
Base metals including alloys, all forms 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ _ _ _ _ 
Artificial: Corundum ________________ 
t in powder of precious and semiprecious 
stones value, thousands 
Grinding and polishing wheels and stones 


Abestos, crude 
Cement 


Clay ninm 
onrefr actor 


See footnotes at end of table. 


1979 


1980 United 


States 


Sources, 1980 


Other (principal) 


Belgium- Luxembourg 25. 
„ 1.826: United Kingdom 
5.7 


West Germany 20; United Kingdom 
17; Italy 10. 


All e United Kingdom. 


Belgium-Luxembourg 1,700; Nether- 
lands 1,488. 

Japan 61; France 8. 

Japan 290; West Germany 116. 


Switzerland 1,000; Japan 485. 
All from Austria. 


United Kingdom 108; West Germany 
12; Finland 10. 

United Kingdom 60; West Germany 
46; Austria 31. 


West Germany $1,352; United King- 
dom $37. 


United Kingdom $921; West Ger- 
many $478; Japan $50. 


T pee 974; United Kingdom 102. 
rmany 35; United Kingdom 
i Singapore 10. 


sepan 210; West Germany 172; 
igium- Luxembourg 151. 
All from Japan. 


United Kingdom 2, 000; Japan 374. 


Belgium- Luxembourg 195; United 
ingdom 117; Italy 50. 


Japan 1,999; Belgium-Luxembourg 
10; United Kingdom 538. 
United Kingdom 252; France 18. 


All from Sweden. 
United Kingdom 7,014; Japan 381; 
West Germany 94. 


France 21,151; Norway 50. 
West Germany 3; United Kingdom 1. 


All from West Germany. 
West Germany 3; Japan 1. 


All from United Kingdom. 

West Germany 376; Denmark 169; 
Japan 140. 

S. ron Italy. 


USS 888. R 41,000; Italy 12,075; France 
157; United King om 124. 
Belgium-Luxembourg 394; France 


United Kingdom 6,824; Japan 65; 
Italy 38. 


Spain 5,695; Italy 2,159; Switzerland 
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Table 3.—Iran: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
eod clay products —Continued 
roducts —Continued 
Refractory including nonclay brick .. ... — — 8,945 
Cryolite and chiolite. - - - - ---- ---------—- 2 
Diamond: 
Gem, not set or strung ... value,thousands .. $6,973 
Industrial! do-— $158 
Diatomite and other infusorial ear tn 329 
Feldspar and fluorspar ----------------- 100 
Ferti ahd materials: 
e: 
Nit foU. cec ERES 62 
Phosphatiiccqacll. 113,896 
Manufactured: 
Nitrogenous - - - ---------------- 34,790 
Phosphatic, — - - - - - - --- -------—-- 9,691 
Potassic LLL 10,505 
Other including mixed -_—--------- 751 
Ammonia oo po es 72 
Graphite, natural „ 81 
Gypsum and plaster --..-- 1 1449 
LUnB..-— ĩð- ĩð v te 603 
penes crt PE ered K 736 
Crude eae splittings and waste 15 
Worked including agglomerated splittings _ _ _ 1 
Pigment, mineral: 
Natural, crude _____________--__-__- 7 
Iron oxides, processed. ________.______ 785 
Precious and semiprecious stones except diamond: 
Natural! value, thousands 8895 
Synthetic __________---__--- do— $50 
Salt and brineeeaas ee 100 
Sodium and potassium compounds, n.e.s.: | 
ustic potash _______.____________ 53 
Caustic soda LLL ccc clc 6,531 
S008 ash 23552 eee eee CE um 
Stone, sand and gravel: 
Crude and partly Worked 124 
ean y worked .........- 
Dai Toa TCC 5 
omite, c re derit 3 
Gravel and push doris C171 2,098 
Quartz and quartzite PRISON ERN 8 78 
Sand excluding metal-bearing_ . . 1,803 
Sulfur: 
Elemental: 
Other than colloidal |... ~~ _ 421 
Colloadal . 82 T8 5 
Dioxide 6a d ee E ae 
Sulfuric acid, oleum - - —- - ----------—-—— 109 
Talc, steatite, soapstone, pyrophyllite ________ 123 
Other: 
bul. CP 470 
Slag, dross, and similar waste, not metal- 
Oxides, hydroxides, peroxides of barium, — u 
magnesium, strontium — - - - - -------—- 33 
Halogen 3 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural! 20 
Carbon black `- -------------------—- 463 


See footnotes at end of table. 


1980 


214,003 
87,843 


401 


United 
States 


Sources, 1980 
Other (principal) 


West Germany 3,891; 5 1.395; 
United Kingdom 1 ,29 


Belgium-Luxembourg $217; United 
dom $97; Switzerland $96. 

All from Switzerland. 

Japan 10; United Kingdom 2. 

Finland 100. 


All from Morocco. 


U.S.S.R. 87,130; Netherlands 50; West 
Germany 28. 


Vaneg Kingdom 20; West Germany 


wi Germany 600; ee 106; 


United Kingdom 6 
1 171; West Ger- 


many 15. 
Sri Lanka 68; Japa 27. 
West Germany 


All from United Kingdom. 
Japan 1,516; Netherlands 40. 


All from West Germany. 


West N 978: Japan 95; United 
Kingdom 71 


Thailand $178; Japan $40; Switzer- 
land $34. 

West Germany $3; Switzerland $1. 

und Kingdom 209; Netherlands 


Spain 8,785; West Germany 5,398; 
Yugoslavia 3,200. 

United Kingdom 4,993; France 3,999; 
West Germany 2,696. 


Italy 102; United Kingdom 22. 


Norway 70; United Kingdom 22. 
“nand3 513; Sweden 70; United King- 
om 
Belgium-Luxembourg 300; West Ger- 
many 56. 


West Germany 137; Japan 80. 
France 108; Japan 21. 
All from Austria. 
Netherlands 19; Belgium- 
Luxembourg 17. 
ee of Korea 17; West Germany 
6; Austria 12. 


United Kingdom 1,356; West Ger- 
many 61. 


All from Netherlands. 
West Germany 44; Italy 18. 


West Germany 20; France 5. 
Japan 236; West Germany 164. 
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Table 3.—Iran: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
FUELS AND RELATED 
MATERIALS —Continued 
Coal, anthracite and bituminous ........--- 51,115 
Coke and miele 814 
Peat including briquets and litter 21 
Petroleum refinery products: 
asoline 2-gallon barrels... , 035 
Keros ine do. ... 714, 733 
Distillate fuel oil do- 2,589 
Residual fuel olli do- 17,949 
Lubricant 3s do- 122,598 
Other: 
Liquefied troleum gas... do... 14535 
Mineral jelly and vans do 6,044 
Nonlubricating oils — do... 42 
Petroleum coke ____________ do— 3,025 
Bitumen and other residues a Bo 473 
Bituminous mixtures do... 1,830 
Mineral tar and other coal-, petroleum-, ands gas- 
derived crude chemicals -— ---------- 2,680 


Sources, 1980 
1980 : 
pi Other (principal) 
28,351 -- West Germany 28,320. 
55 — United om 50. 
681 -— Finland 667. 
510 -- Italy 196; United Kingdom 119; 
Belgium- Luxembourg 102. 
10,029 Greece 9,246; Thailand 767. 
544 -- Italy 343; West Germany 201. 
3,330 __ All from Greece 
971,110 Saudi Arabia 29,750; West Germany 
13,895; Austria 8 7 64. 
11,797 EDS Italy 10,904; France 708. 
; "n West Germany 8,350; W 2,518; 
United Kingdom 1 7 
4,626 _. All from West Germany. 
2,818 — West Germany 2,727. 
2,763 _. Spain 2,060; West Germany 582. 
4,704 Saudi Arabia 4,250; United Kingdom 
362; Japan 50. 


"Revised. 
lOwing to a lack of available official trade pco: published by Iran, this table should not be taken as a complete 


pee resentation of this country's mineral ut rts. 

nited Nations information and data pub 

compiled from trade statistics of individual trading partners. 
Excludes exports from Sweden valued at $20,000. 
3Excludes exports from Australia valued at $72,000. 
*Excludes portion of Japanese exports valued at $2,282,000. 
SExcludes exports from Japan valued at $817,000. 
*Excludes portion of Japanese exports valued at $1,716,000. 


These data 
ished by the partner trade countries. Unless otherwise specified, data are 


have been compiled from various sources, which include 


"World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom. 


5Less than 1/2 unit. 
*Excludes portion of Japanese exports valued at $314,000. 


COMMODITY REVIEW 


METALS 


Aluminum.—Capacity of the smelter at 
Arak was 50,000 tons per year. Production 
began in 1972 at 6,500 tons and continues to 
be based on imports of alumina. The plant 
operated at peak capacity in 1974 and 1975 
but in recent years has suffered power 
shortages and greatly reduced alumina feed 
supply. Only 196 of the smelter production 
was controlled by the Government of Paki- 
Stan; the remainder was owned by Iran. 
Expansion of capacity to 120,000 tons per 
year was planned for 1981 but was not 
achieved. 

Copper.—The Government of Iran re- 
quested a consortium of three Japanese 
firms to relinquish all remaining shares in 
Sherkate Sahami Khos Minakan Co. The 
joint Japanese-Iranian copper mining com- 
pany was formed in May 1975. Japanese 
firms and their percentage share of owner- 
ship were Nittetsu Mining Co., 17%; Toko 


Zinc Co., 5%; and C. Itoh and Co., 11.396. 

In late 1981, plans were announced to 
complete the Sar Cheshmeh copper project, 
with limited production to start in 1982. All 
output was destined for the home market. 
Originally planned for completion in 1978 
with an ultimate capacity of 150,000 tons 
per year of metal, the project was terminat- 
ed and neither concentrator nor smelter 
was commissioned, although mining report- 
edly began. Delivery contracts to the Unit- : 
ed States, Japan, and Western Europe for 
1979 were canceled. Yugoslavian and East 
German specialists were assisting in the 
project's completion, which has thus far cost 
$1.4 billion. 

Iron Ore. Discussions aimed at complet- 
ing Iran's financial share in the Kundre- 
mukh iron ore project in India continued. 
Iran has paid only $255 million of the $630 
million loan for the project. Recently, Iran 
has said it will take 2.5 million tons per 
year of concentrate. If Iran could not con- 
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sume the concentrate, India would be able 
to sell it and charge any price differential to 
Iran. Shipment would depend upon the war 
with Iraq and ultimate completion of the 
sponge iron plant at Ahwaz, for which the 
ore was originally intended. 

Iron and Steel.—Production of steel in 
Iran came from the Aryamehr steel plant in 
Esfahan, built by the U.S.S.R. Ore for the 
blast furnaces was supplied from the Chog- 
hart deposit near Bafq, about 540 kilome- 
ters distant. Coal for the coking ovens at 
Aryamehr was limited because of mining 
problems and the necessity of blending with 
coal from the Federal Republic of Germany. 

No work occurred on the direct-reduction 
plant at Ahwaz, which was about 6596 
complete in 1978. The pipe and rolling mill 
at Ahwaz, which was making 56-inch- 
diameter pipe for gas transport, was not 
operational because of the war. 

The second direct-reduction plant, origi- 
nally planned for a coastal site and then 
canceled, was now reported planned for 
construction at Mobarakeh, about 30 kilo- 
meters from Esfahan. Export of production 
has been abandoned; output is now intended 
solely for home use. The industry had ex- 
pected to expand preduction to 15 million 
tons per year in the 10-year period begin- 
ning in 1974 with the construction of three 
Steel centers. Delays and cancellations con- 
tinue to cause heavy dependence on iron 
and steel imports, which accounted for 
about 18% of all imports in 1980. About 1.5 
million tons was imported in 1980, and high 
import levels were expected to persist for 
several years. 

Lead and Zinc.—The Ravaiye Mine, op- 
erated by Sogemiran S.A., experienced 130 
days of concentrator downtime owing to a 
lack of reagents and spare parts in the year 
ending March 1980. Production was 3,159 
tons of concentrate grading 51.3% lead and 
has declined since that time. 

The Kouchk Mine and concentrator, lo- 
cated 170 kilometers northeast of Yazd in 
central Iran, had a plant design capacity of 
600 tons per day. Lead-zinc mineralization 
was in a fine-grained bedded deposit that 
required fine grinding to minus 200 mesh. A 
rod and ball mill were employed in line 
following primary and secondary grinding 
to minus 0.5 inch in order to maintain 
maximum mineral recovery and concen- 
trate grade. Ore grading 4.5% lead and 16% 
zinc was concentrated to 40% lead and 52% 
zinc in concentrates. Combined metal recov- 
ery ranged from 60% to 75%. Prior to the 
revolution, concentrates were trucked in 
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bulk 700 kilometers to Bandar 'Abbas for 
export. 


NONMETALS 


Cement.—Total production was about 
57% of the country’s capacity of 14 million 
tons. Principal reasons cited for the low 
level of utilization were lack of expertise, 
efficiency, spare parts, and management. 
Cost of production was actually 25% higher 
than the sale price fixed by the Ministry of 
Commerce, which made it uneconomic to 
produce. 

The Neka’s Cement Factory, operated by 
Gorgan and Mazandaran Cement Co., start- 
ed production in September at 75% of the 
rated capacity of 2,000 tons per day of 
portland cement. Equipment for the plant 
had been purchased in 1975-76 from the 
Humboldt Co. of the Federal Republic of 
Germany. One kiln was on site with crush- 
er, loading dock, and clay dryer. Limestone 
and clay were mined nearby, and iron ore 
was supplied from Mashhad. The company 
began negotiations with the Industry and 
Mine Bank to obtain credit for spare parts, 
equipment, fuel, and wages. 

Fertilizer Materials.—Nitrogen fertilizer 
in the form of urea and ammonium nitrate 
was produced from ammonia at petrochemi- 
cal plants using natural gas feedstocks. The 
Iran Fertilizer Co. and the Razi Chemical 
Co. were the principal producers. Product 
capacities by Razi Chemical in tons per year 
follow: Ammonia, 300,000; sulfur, 375,000; 
urea, 710,000; sulfuric acid, 50,000; phos- 
phoric acid, 80,000; and diammonium and 
monoammonium phosphate, 455, 000. 

Iran Fertilizer had a reported capacity of 
225,000 tons per year of urea, ammonium 
nitrate, nitric acid, and other chemicals, 
including mixed fertilizers. All phosphate 
and potash used was imported as there was 
no domestic production. Several phosphate 
rock discoveries continued to be under in- 
vestigation. 


MINERAL FUELS 


Natural Gas.—Nearly all natural gas out- 
put in Iran was associated with crude oil 
production, which has declined sharply. In 
1977, about 48% of associated gas produced 
was flared. Of the remainder, 3196 was 
reinjected and 30% was exported to the 
U.S.S.R. Exports to the U.S.S.R. had been 
interrupted and finally terminated in 1980. 
Plans to eliminate all flaring by 1978 were 
postponed until 1980 and then mooted with 
the change in Government policy and the 
war with Iraq. 
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Emphasis has been placed on tapping 
nonassociated wells in the gulf coast for the 
petrochemical industry and public use. A 
project to expand gas distribution to 220,000 
private users annually was announced. The 
project would take 16 years, would cost $11 
billion, and was intended to reduce depend- 
ence on kerosine as a heating fuel. In con- 
junction with this plan, an agreement was 
made with an Italian company to complete 
a 56-inch-diameter pipeline extending from 
the Port of Kangan to Esfahan. There it 
would be joined with the main trunkline, 
permitting possible export to the U.S.S.R. 
Much of the equipment has been imported 
and about 50 kilometers of pipeline was 
completed in 1977. No further activity oc- 
curred in the past 5 years. Reserves at the 
Kangan Gasfield were 28 trillion cubic feet. 

Petroleum.—The sharp decline in foreign 
exchange reserves placed new emphasis on 
oil exports. Authority was given to a special 
oil contract committee allowing it to declare 
null and void any agreement that it consid- 
ered in conflict with the goals of nationali- 
zation of the oil industry. All oil contracts 
made prior to 1979 were canceled, with 
redress and compensation dependent upon 
the committee's recommendations. Short- 
term contracts were introduced at reduced 
prices to overcome the cost of higher insur- 
ance rates for vessels using the Persian Gulf 
and to increase sales. At yearend 1981, some 
prices for crude had dropped almost $8 to 
$30 per barrel. A surplus of oil in the in- 
ternational market and the Iranian Gov- 
ernment's need to meet its budget require- 
ments also led to a higher volume of exports 
and lower prices. Exports were expected to 
increase to about 2 million barrels per day 
in 1982 from 1.1 million barrels per day in 
1981. 

About 75% of crude oil exported was 
through Kharg Island, despite earlier war 
damage. The remainder was through the 
Lavan and Sirri terminals in the south. 
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Damage in October to a major pumping 
station supplying Kharg Island was bypass- 
ed with the use of electric pumps. Exports to 
Italy, Romania, Turkey, the U.S.S.R., and 
Yugoslavia were the result of recent agree- 
ments. Several of these agreements involv- 
ed barter of Iranian crude oil for the use of 
foreign refinery capacity, oil and gas spe- 
cialists, and spare parts, for the industry. 
Romania was to receive 80,000 barrels per 
day in 1982, of which about 30,000 barrels 
per day was to be processed in Romanian 
refineries for Iran. The sale was to be split 
evenly between hard currency and the bar- 
ter of crude oil. 

Exploration drilling in Iran for oil and 
gas has virtually ceased because of equip- 
ment breakdowns, personnel shortages, and 
low Government priority. 

The oil refineries at Tehran, Shiraz, and 
Esfahan with about 465,000 barrels per day 
total capacity appeared to be the principal 
operational refineries. Abadan, the largest 
refinery with a capacity of 610,000 barrels 
per day, was totally destroyed along with its 
70,000-ton-per-year lubricants plant. Ker- 
manshah, with a 20,000-barrel-per-day ca- 
pacity, was also completely destroyed, and 
damage to the refinery at Tabriz signifi- 
cantly reduced its installed capacity of 
90,000 barrels per day. 

Nonavailability of sufficient lubricants 
necessitated the importation of large quan- 
tities. Several re-refiners produced a total of 
20,000 tons per year, and the 100,000-ton- 
per-year plant at the Tehran refinery was 
also in operation. Of the two topping plants 
in the country, only the Lavan Island plant 
with a 20,000-barrel-per-day capacity was 
operational. 


1Physical scientist, Division of Foreign Data. 
ere n , values have been converted from 
Iranian rials (Rls to U.S. dollars at the rate of 
N58 Pu" = US$1.00. 
U.S. Em „London, United Kingdom. State Depart- 
ment Airgram -194, Apr. 10 1981, p. 10. 


The Mineral Industry of Iraq 


By Harold R. Newman! 


Despite the continuation of the Iran-Iraq 
war since September 1980, industry and 
development in Iraq was experiencing a 
high degree of progress with an overall 
estimated budget increase of 39% in 1981. 
The industrial sector had a budget alloca- 
tion of $4.3 billion, which represented a 
6.2% increase over that of 1980.* The Indus- 
trial Development Bank encouraged private 
sector investment through the expansion of 
loans that covered 60% of total project 
costs. Most foreign firms, whose personnel 
left the country immediately after the war 
broke out, have renegotiated contracts and 
resumed work. 

The petroleum sector continued to domi- 
nate the mineral industry, although crude 
oil exports were reduced to about 1 million 
barrels per day because of the ongoing war 
with Iran. Although most of Iraqi petrole- 
um exports were halted by yearend 1980, 
the country's economic strength lies pri- 
marily with petroleum reserves. Agricultur- 
al and industrial sectors continued to make 
increasing contributions to the overall econ- 
omy. The transportation sector was receiv- 
ing increasing attention from the Govern- 
ment, particularly railway transportation. 
One of the significant strategic railway 
projects is the Akashat Railroad, designed 
to provide a direct line between the phos- 
phate mines of Akashat and Baghdad via 
Ramadi, Haditha, and the chemical fertiliz- 
ers complex at Al-Qaim. Other strategically 
significant projects are the Baghdad- 
Maquel (Bashora) line running parallel to 
the Euphrates River and the line to link 
Marbed station (Bashra) with Kuwait. This 
last project would provide a railway linking 
Mediterranean ports with the Arab gulf 
ports. 

Iraq has signed a $1.6 billion contract 


with two international firms to construct a 
major multiple-purpose dam across the Ti- 
gris River in northern Iraq by 1986. This 
will be one of the biggest in the Middle East 
and represents a major transition in the use 
of land for agriculture. It will have a water 
storage capacity of 11.3 billion cubic meters 
and 1,034 megawatts of hydroelectric power 
capability and will greatly improve farm- 
land irrigation and navigation on the Tigris 
River. Other dams and irrigation projects, 
such as the Hamrin Dam, the Haditha Dam, 
and the Tharthar-Euphrates Canal, have 
improved agricultural capabilities of the 
country. 

Iraq proposed expenditures of more than 
$130 billion in the Government’s new 5-year 
national development plan and continued to 
place a high priority on economic develop- 
ment. To continue this development, the 
Government resorted to large loans from 
Saudi Arabia, Kuwait, the United Arab 
Emirates, and Qatar. Estimates of these 
loans range from $8 million to $20 million. 
Iraqi foreign exchange reserves at the end 
of 1981 were estimated at $9 billion to $14 
billion, down from about $35 billion a year 
earlier. No official figures are available 
because the Government has stopped pub- 
lishing any economic data since the war 
started. 

Oil exploration and drilling projects that 
were delayed, after the war started in 1980, 
are being revived. Mobil Oil Corp. was 
requested by the Iraqi National Oil Co. 
(INOO) to reevaluate results of seismic sur- 
veys and stratigraphic drilling conducted by 
INOC in the Abu Jir-Kifl area. Negotiations 
were underway with French and Brazilian 
oil companies and with the Soviet Union for 
exploration assistance in other areas of 
Iraq. 
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PRODUCTION AND TRADE 


Crude oil output continued to decline 
during 1981 as a result of the Iran-Iraq war. 
The war also caused delays in implement- 
ing planned production increases in both 
the fuel and nonfuel mineral sectors. How- 
ever, the Government continued with its 
plans for expanded facilities and greater 
production efficiencies. Cement, steel, and 
refined products continue to be imported to 
meet the country's domestic needs. Iraq 
imported about 4 million tons of cement, 
supplementing its own production, to com- 


plete various development projects. 

Mobil Oil renewed contracts for 60,000 
barrels of crude oil per day. Crude exports, 
expected to begin in January 1982, were 
projected to comprise roughly 2% of U.S. 
crude oil imports in 1982. United States- 
Iraqi volume of trade continues to increase. 
Iraq imported almost $1 billion worth of 
goods from the United States in 1981 and is 
the fourth largest purchaser of U.S. goods 
among the Arab states of the Near East and 
North Africa. 


Table 1.—Iraq: Production of mineral commodities! 


Commodity? 1977 1978 1979 1980 1981 
METALS 
Iron and steel: 
Sponge iroõotn metric tons es 40,000 280,000 210, 000 40,000 
Crude 6· iau o coc C ,000 352,000 260, 000 45, 000 
NONMETALS 
Cement, hydraulic. - - ---- thousand metric tons 3,170 4,600 5,100 5,500 5,600 
Gypsum” ZO See ae oa ĩͤ K ee oe 160 160 165 170 170 
itrogen: 
N content of ammonia ___________~_~- do... 136 181 450 500 80 
N content of urea do- uns 100 250 300 50 
Salo c PCE nA eni teeny ete nS do- 82 82 90 90 80 
Sulfur, elemental: 
Native, Fraacceckcgdgndn ----- do— 620 600 550 700 700 
Byproduct’ ~- ------------------- do— 40 40 70 70 70 
Total. A ete ed do— 660 640 620 770 770 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural 
Gros million cubic feet 370,802 * 388,460 560,000 430, 000 3401, 173 
Marketed* ____________________ do- 56,502 60,035 78,751 79,000 362,154 
Natural gas liquids: 
Natural gasoline. __ thousand 42-gallon barrels. . 1,200 *1,250 1,250 €250 400 
Propane and butane_ - -—------------ do— 2.500 €3,000 3,000 €3,000 990 
Petroleum: 
Huge do— 857, 093 953,130 1. 252,000 968, 582 326, 000 
Refinery products 
asoliunaakaLkKs LLL 2222 LLL do... 8,103 12,254 9,900 10,000 NA 
Jetfuel. |. - Sc c2- do. _ __ 4,708 1,935 2,310 3,000 NA 
Keros ine do- "- 5,160 NA NA NA 
Distillate fuel oll do— 8,541 12,899 15,180 17,000 NA 
Residual fuel olli do_ _ __ 9,417 14,189 16,830 18,500 NA 
Bunt 2 ee lee do... 390 580 330 400 NA 
DOO, S soe e nuc do... 9,344 13,609 9,900 10,000 NA 
Refinery fuel and losses do. ___ 8,444 3,870 6,600 8,100 NA 
Total. 2g AAA do... 48,947 64,496 61,050 67,000 20,000 
*Estimated. Preliminary. NA Not available. 


Includes data available through July 23, 1982. 


ln addition to the commodities listed, lime and a variety of crude construction materials (clays, stone, and sand and 


gravel) are also prod 


uced, but output is not reported, and available information is inadequate to make reliable estimates 
of output levels. In addition, limited unreported quantities of phosphate rock may have 


n produced for test purposes 


prior to inauguration of commercial production at the Al-Qaim chemical complex. 


*Reported figure. 
“Includes reinjected, if any. 
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Table 2.—Iraq: Exports of crude petroleum, by country 


(Thousand 42-gallon barrels) 
Country 1978 1979 1980 
AUStrallK d Det ee Le 11,169 5,986 6,059 
õͥͤͥ A 8 8,942 8,102 7,008 
ôõ·ĩ5¹56êiʃ : . UA RIE Ie 044 182,244 173,375 
Germany, Federal Republic ooůůù9 -____ ~____ Le 21,718 16,644 21,986 
JJööðÄ. Ns Mut pl Dee og a A 141,218 ,986 87,819 
Japi a IL UR a ina ah acre ree C 8 9,422 94,644 118,224 
Netherlands ³ . 27,412 14,710 4,891 
FF. ee ee eee oe ee eal 8,104 23,834 22,812 
gan rp E EE E rU er CN M RU EUN 44,420 43,435 45,990 
nited Kingdom ______._... ~~ __ 2222222222222 ,568 51,903 29,492 
Ente c omui moist necu ie 22,630 33,653 12,191 
ee, ß e a ee ca 297,659 558,743 67,738 
77 esa csi tp cs ee II LE 870,306 1,195,484 897,585 
COMMODITY REVIEW 


METALS 


Aluminum.—Iraq has signed a joint- 
venture agreement with other Arab Gulf 
States for a 20% share of the Gulf Alumi- 
num Rolling Mill Co. The plant, whose 
recommended location is in Bahrain, will 
have a capacity of 40,000 tons per year of 
semiprefabricated aluminum products and 
is scheduled for completion in 1983. The 
estimated cost of the venture is $64 million. 

Iron and Steel.—The Khor Al Zubair 
steelworks operated near its capacity of 
400,000 tons per year until September 1980, 
when it was shut down in the early stages of 
the Iran-Iraq war. The plant, situated not 
far from the war zone, seems unlikely to 
resume any significant production while 
hostilities continue. However, the Govern- 
ment continued its development program 
with the awarding of an $85 million con- 
tract to a West German-Turkish consor- 
tium, including Thyssen Rheinstahl and 
Kutlutas Holding, to set up a steel foundry 
at Taji, 40 kilometers south of Baghdad. The 
plant is estimated to be completed in 1984. 
Also, a $10.2 million contract was concluded 
with Kawasaki Heavy Industries (Japan) to 
set up a new steel pipe factory at Um Qasr, 
near Baghdad. The production capacity is 
estimated at 50,000 tons of rolled steel per 
year. 


NONMETALS 


Cement.—Iraqi plans for the cement in- 
dustry call for a 10-million-ton-per-year in- 
crease in the country's annual cement pro- 
duction by 1982-83. Currently, Iraq is pro- 


ducing about 5.5 million tons per year and 
is importing about 4 million tons per year. 
Construction work has resumed by Kawasa- 
ki and the Marubeni Corp. on two cement 
plants. Work was halted at the outbreak of 
the Iran-Iraq war. A 1-million-ton-per-year 
plant is to be built at Hit, west of Baghdad, 
and Kawasaki will also be building a new 1- 
million-ton-per-year plant at Al Tanim.* 
The State Organization for Industrial De- 
sign and Construction has agreements un- 
derway for building three brick factories, 
two thermostone projects, and two ready- 
made concrete projects. 

Fertilizer Materials. Nitrogenous.— The 
Khor Al Zubair and the Basrah fertilizer 
complexes were damaged soon after the 
outbreak of the war with Iran. The former 
site has capacity for 544,000 tons per year of 
nitrogenous (N) ammonia and 484,000 tons 
per year of N urea units. The site at Basrah 
has capacity for 410,000 tons per year of N 
ammonia, 221,000 tons per year of N urea, 
and 27,000 tons per year of N ammonia 
sulfate as well as a sulfuric acid plant. Iraq 
is reported to be negotiating with Mitsu- 
bishi Heavy Industries (Japan) to repair the 
damaged fertilizer units. Exports of urea 
ceased in September 1980.* 

Phosphorous.—The Akashat phosphate 
mine has been relatively unaffected by the 
war, and construction and exploration are 
continuing. The State Organization for Min- 
erals (SOM) has estimated that there are 
reserves of about 400,000 metric tons of 
sedimentary phosphate rock. Two open pits 
will be developed initially with an estimat- 
ed production of 1.7 million tons of ore per 
year. The average grade of the ore is 21% 
P. O;. The ore body has an average thickness 
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of 10.7 meters, and the limestone overbur- 
den ranges from 5 to 20 meters in thickness. 
The mines' output will be sent by rail to the 
Al-Qaim chemical complex for processing. 
The Al-Qaim chemical complex has a capac- 
ity to produce 600,000 tons per year of triple 
superphosphate, 250,000 tons per year of 
monoammonium phosphate, and 200,000 
tons per year of other phosphate fertilizers, 
as well as sulfuric and phosphorate acid." 

Salt.—Construction and development of a 
salt-producing complex in southern Iraq 
continued through 1981. When the project 
reaches capacity, it is expected to supply 
525,000 tons per year of industrial salt and 
15,000 tons per year of packaged table salt 
for domestic consumption. 

Sulfur.—Iraq continues as the largest 
producer of sulfur in the Middle East, al- 
though export shipments were halted when 
the war began in September 1980. The SOM 
has awarded a $45 million contract to a 
Japanese consortium, involving Kobe Steel 
and Marubeni Corp., to build a sulfur recov- 
ery and sulfuric acid plant in northern Iraq. 
The plant has a planned capacity for recov- 
ering 153,000 tons per year of sulfur from 
sulfur residues and for producing 60,000 
tons per year of sulfuric acid. The sulfur 
residues will be provided by the sulfur 
refineries in northern Iraq. A process for 
treating these residues was developed by 
the Japanese consortium and Nissau Chem- 
ical Industries and produces a 99.9%-pure 
sulfur. The plant is expected to be in oper- 
ation by 1984. 


MINERAL FUELS 


Natural Gas.—Iraq has been slow to de- 
velop its gas potential and continues to flare 
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a major portion of natural gas produced in 
association with crude petroleum. However, 
a large development program has been 
initiated with 41 projects underway to allow 
a better utilization of associated gas. One 
such project is the $137.7 million contract 
by the Japanese Mitsubishi Corp. and Chi- 
yoda Chemical Engineering Construction 
Co. to build a natural gas liquids plant at 
North Rumaila as part of the Southern Gas 
Project. The plant is due for completion in 
mid-1982. Total liquefied petroleum gas 
plant capacity was approximately 4.3 billion 
barrels in 1980. 

Commercial production of natural gas in 
1981 was 62.1 billion cubic feet, with 338.9 
billion cubic feet flared. Proven reserves of 
gas in Iraq are put at 22,209.9 billion cubic 
feet.* 

Rapid development of the Rumaila Oil- 
fields allowed for a 30% expansion of the 
original Southern Gas Project contract that 
was signed in 1978. The new plant was 
expected to produce approximately 4 mil- 
lion tons per year of propane and butane 
and 1.5 million tons per year of condensate. 

Petroleum.—Proven oil reserves were 
estimated at 30 billion barrels in 1980. 
Crude oil production capacity was rated at 
over 4 million barrels per day, and the total 
oil refinery capacity was projected to reach 
200,000 barrels per day. Actual crude oil 
output was reported to be between 3 million 
and 3.5 million barrels per day through 
August 1980. Production of crude oil was 
not reported for 1981; however, it has been 
estimated at 1.5 to 2.0 million barrels per 
day. There were approximately 250 produc- 
ing wells for most of the year. Iraq's major 
operating and projected oilfields are listed 
in table 3. 


Table 3.—Major oilfields in Iraq in 1981: 


Capacity 
: (millions of 
Oilfield ls 
per day) 
Kirkuk kk 1.45 
Northern Rumaila and 
R C663 90 
Zub air 55 
Lahe iss 51 
Bai Hasen 
Jambuuhu rr 30 
Abu Ghurab: 
Buzurgan and Jabal 
Faugun .20 
jnoon: 
1412 ͤ t 35 
Phase 22 75 


*Estimated. NA Not available. 
1 Based on published figures prior to the Iran-Iraq war. 
3Startup date is in parentheses. 


Discovery 


date? API gravity Depth (feet) 

1927 36.0 2,800- 4,200 

1958 (1972) 34.0 10,000-10,800 
1949 34.2 11,000 

(1978) NA NA 

1953 34.0 4,800- 5,400 

1954 38.0 5,500-12,500 

(1976) 27.7 NA 

(1982) NA NA 

(1983) NA NA 
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Iraqi crude oil exports were averaging 
about 1 million barrels per day from Medi- 
terranean terminals after the Iran-Iraq war 
started in September 1980, and it is estimat- 
ed that crude exports would not exceed 1 
million barrels per day while the war was 
ongoing. In 1981, Iraqi crude oil supplies, at 
its three Mediterranean terminals in Tur- 
key, Syria, and Lebanon, were not consid- 
ered to be secure because of possible guerril- 
la activities in the area. 

Iraq has planned development of five new 
oilfields to increase production from a pre- 
war level of about 4 million barrels per day 
to about 6 million barrels per day. The 
fields scheduled for development are Maj- 
noon, Nahr Umr, and West Qurnah in the 
Basrah Province of southern Iraq, Halfaya 
in the eastern part of Amarah Province, 
and East Baghdad. Development of Maj- 
noon has been postponed because of its close 
proximity to the Iranian border. 

Refining.—Iraq continued plans to ex- 
pand its refinery capacity to supply domes- 
tic transport and the growing demands of 
commercial industries for middle distillates. 

Construction continued on the Baiji 
plant, which was expected to add 220,000 
barrels per day to existing capacity. The 
Basrah refinery suffered damage by bomb- 
ing in September 1980, which resulted in 
Iraq being a heavy importer of refined 
products. The Government was planning a 
200,000-barrel-per-day export refinery in 
the southern part of Iraq that was schedul- 
ed to reach completion in 1985. Another 
refinery is planned in the northern part of 
the country to produce 250,000 tons per year 
of motor lubricating oil. 

Petrochemicals.—C. E. Lummus and 
Thyssen Rheinstahl Technik (Netherlands) 
have basically completed work on the petro- 
chemical complex in Basrah. The plant was 
to produce 150,000 tons per year of polyvi- 
nyl chloride, 135,000 tons per year of ethyl- 
ene, 40,000 tons per year of caustic soda, 
and small amounts of other assorted organ- 
ic chemicals. Startup for the plant was 
scheduled for 1981; however, the plantsite 
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was heavily bombed in September 1980. 

Pipelines.—The Iraqi Government was 
planning a 745 mile-long, large-diameter 
pipeline running from the southern Rumai- 
la Field across Saudi Arabia to a Red Sea 
terminal somewhere near Yanbu. The ca- 
pacity of the pipeline was estimated at 
800,000 barrels per day. This pipeline would 
significantly increase the amount of crude 
oil being diverted from the Persian Gulf. 
The two main export terminals at Khor al- 
Amaya, Min al Bakr, and the ancillary 
installations at Fao, at the head of the 
Persian Gulf, were heavily damaged by 
Iranian air and naval action. Prior to that 
time it was estimated that 3 million barrels 
per day were being exported through these 
facilities. 

Iraq was pumping all its exports through 
its pipeline system to the Mediterranean 
Sea, which includes a two-way reversible 
flow north-south pipeline. Crude oil was 
being moved from the northern oilfields at 
Kirkuk across Turkey to the Turkish Port 
of Ceyhen. Crude from the Basrah Oilfields 
in the south was being moved through the 
trans-Syria pipeline to Banias. Exports 
through these pipelines were estimated at 
about 1 million barrels per day. 

The gulf terminals were expected to take 
up to a year to repair after the war has 
ended; however, Iraq was intending to use 
four single-bouy moorings to begin liftings 
as soon as possible. Each mooring was 
estimated to handle about 250,000 barrels 
per day so that the Government should be 
able to resume exporting about 1 million 
barrels per day via the gulf within a few 
months after a cease-fire. 


ne engineer, Division of Foreign Data. 
ecessary, values have been converted from 
UM dinars (ID) to U.S. dollars at the rate of ID0.295= 
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The Mineral Industry of 
Ireland 


By Tatiana S. Karpinsky! 


The Irish economy showed slow overall 
growth in 1981. The 1981 gross national 
product increased 1.5% over that of 1980. 
Industrial production recovered somewhat 
early in 1981 from the decline of 1980, and 
for 1981 showed an increase of about 1% 
over 1980 production. Investment in indus- 
try increased 6%. Export levels showed only 
marginal improvement. The Irish economy 
was small and heavily dependent on trade 
and external economic factors. 

In 1981, economic growth for most of 
Ireland's major trading partners was limit- 
ed. Inflation in Ireland was at an annual 
rate of 19% in the first three-quarters of 


1981. The most serious economic problem 
was the steady rise in unemployment, 
which reached about 11% of the labor force. 
In 1981, exploration for additional hydro- 
carbons offshore was unsuccessful, but it 
was planned to continue deep drilling. The 
Government remained interested in stimu- 
lating new exploration and promised to be 
flexible on leasing agreements where neces- 
sary to promote the exploitation of deepwa- 
ter or marginal fields. Ireland's metal min- 
ing industry produced at lower rates in 
1981, owing to the low economic activity of 
its prime consumer, the United Kingdom. 


PRODUCTION 


Copper, lead, and zinc production declin- 
ed in 1981, but output of most other mineral 
products was approximately at the 1980 
level. In the lead-zinc industry, operations 
were curtailed because of strikes at the 
major mine, Tara. The opening of a new 
lead-zinc mine near Navan by Bula Mines 


continued to be under discussion. Produc- 
tion of petroleum products declined consid- 
erably, and the refinery was shut down as 
uneconomic in the second half of the year. 

Production of minerals in 1977-81 is given 
in table 1. 


Table 1.—Ireland: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity* 1977 1978 1979 1980 1981° 
METALS 
Copper, mine output, metal content 4,900 4,800 4,900 4,200 3,500 
Iron and steel: Crude steel thousand tons 47 69 72 2 €10 
Lead, mine output, metal content_ _ --------- 41,000 47,800 71,000 59,000 30,500 
Silver, mine output, metal content 
thousand troy ounces. . 936 631 1,059 771 596 
Zinc, mine output, metal content 116,300 176,000 212,300 228,100 120,300 
NONMETALS 
2 ĩͤ tM ĩ ae Oe 873,000 849,000 328,300 259,947 *260,000 
9 18 5 hydraulic thousand tons 1.580 1,806 2,067 1,8 1,938 
Conse do... 842 392 417 360 
See footnotes at end of table. 
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Table 1.—Ireland: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1971 1978 1979 1980 1981P 
NONMETALS —Continued 
LHhe. ee ͥ ͥ— Dues E CEP 80,000 92,000 13,000 31,700 46,100 
Nitrogen: N content of ammonia 
ousand tons _ 28 24 171 254 *250 
7)· a ualde 888 41,000 42,000 29,354 25,000 *25,000 
Sandandgravel* thousand tons 5,464 5,126 1,168 5,376 5,400 
Stone and other quarry products: 
Limestone? ________________~- do... 8,155 11,147 11,101 11,945 9,721 
J toh e t do- 3,068 3,396 13,882 3,694 3,040 
Sulfur: S content of pyrites_ - - - - - - --- ---—- 21,150 18,900 13,050 11,250 €11,250 
MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite and bituminous 
thousand tons 54 31 62 63 70 
Coke, gashouse, including breeze _ _ _ _ _ _ do... *33 NA 34] 40 *40 
Peat: 
For agricultural use do- 83 82 T9] 88 81 
For fuel use: 
Sod peat5_______-------_- do 2.015 1,974 1 653 1,688 1,584 
Milled pet do... 3,085 2,630 12.013 2,138 3,774 
Total eee do— 5,100 4,604 13.666 4.426 5,358 
Peat briquet? s do- 851 334 1325 338 840 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. - 4,219 4,508 4,412 4,152 81,589 
Jet fuel ˙·wꝛwꝛ do- 606 98 252 155 560 
Distillate fuel oil |... do... 4,585 4,821 4,566 4,019 51,418 
Residual fuel oil . .. . do... . 6,622 6,388 7,075 5,981 2 
Other: 
Liquefied petroleum gas do_ ___ 695 719 260 238 *81 
Naphtha_______________- do— 207 121 126 35 *98 
Refinery fuel and losses do- 263 206 514 408 *151 
f/ do- 17,197 16,861 17,265 14,988 5,597 
*Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through Aug. 11,1982. 
In addition to the commodities listed, substantial quantities of stone and sand and gravel are produced by local 


authorities and road contractors. Ireland also produces significant quantities of manufacturod diamond, but output is not 
quantitatively reported and available general information is inadequate to make reliable estimates of output levels. 

Excludes output by local authorities. 

*Figures given as reported in source; includes granite, marble, silica rock, sand, calcspar, fire clay, and slate and clays 
for cement production. l 

5Includes production by farmers and by Bord Na Mona. 

*[ncludes milled peat used for briquet production. 

"Produced from milled peat. 

Output was recorded for the first half year; no production was reported for the third quarter, and presumably there 
was none in the fourth quarter. 


TRADE 


In 1981, the Irish economy continued to 
depend on imports of nonferrous metals, 
fuels, iron and steel, and fertilizers. Metal 
concentrates were exported to smelters in 
the United Kingdom and on the Continent. 

Imports of metals and minerals came 
mainly from the United Kingdom, the Fed- 
eral Republic of Germany, and Belgium- 


Luxembourg. 

In 1980, the total value of exports was 
$8.4 billion,? and the value of imports was 
$11.1 billion. Mineral exports were valued 
at about $407 million, or 4.8% of the total 
exports; mineral imports including fuels 
were valued at $2.4 billion, or 21.4% of the 
total. 
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Table 2.— Ireland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxides |... 


i including alloys: 


Chromium: Oxides and hydroxides _ .... — 
‘Ore 
and concentrate 


Metal including alloys: 
Waste and scrap__________~_ 


Iron and steel: 
Ore and concentrate (roasted pyrites)_ 
Metal: 
Waste and scrap- - - -------—- 


Pig iron, ferroalloys, similar 
materials _____________ 
Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, 
sectiong____________ 
Universals, plates, sheets 


Hoop and strip ________-_ 


Tubes, pipes, fittings |... 
Castings and forgings, rough 


Lead: 
Ore and concentrate 


Oxides and hydroxides .... 
Meini including alloys: 


Unwrought_ _____________ 


Semimanufactures 


ä metal including alloys: 
aste and scrap _____________ 


Mercury -------- 76-pound flasks_ - 


Matte, speiss, sinters ss 
Metal including alloys: 
Waste and scra _ 


Unwrought and semi- 
manufactures _ 


Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. _ 


See footnotes at end of table. 


1979 


17,703 


5,910 
253 
2,569 


31,160 
40,991 


95 
437 


12,694 
3,854 
917 


1,200 
394 


6,155 
67 


115,276 
104 


1980 


977,928 


United 
States 


Destinations, 1980 
Other (principal) 


United Kingdom 387; Thailand 235; 
Italy 231. 


United Kingdom 2,003; Belgium 
Luxembourg 423. 

United Kingdom 1,485; Netherlands 
291; West Germany 180. 

United Kingdom 1,614; West 
Germany 299; France 254. 

All to United Kingdom. 


Spain 8,658; East Germany 5,811; 
Belgium-Luxembourg 1,920. 


e 1,930; Nether- 


lands 1,609; Uni ingdom 1,448. 
Netherlands 238; United Kingdom 
119; Belgium-Luxembourg 03. 


United Kingdom 1,002; Belgium- 
ae 190; West Germany 


All to United Kingdom. 


Spain 40,766; United Kingdom 
122745 Denmark 6, 529. 


United Kingdom 106; Belgium- 
Luxembourg 55. 

United Kingdom 1,769; West 
Germany 12; France 11. 


United Kingdom 18,469; West 
Germany 113. 
"nid pom 5,749; Austria 67; 
y 57. 
United Kingdom 381; Mexico 206 
India 115. 


United Kingdom 727, Belgi 

ni om 727; um- 
Luxembourg 74. 

United Kingdom 4,576; West 
Germany 1,605. 

ee Kingdom 37; West Germany 


France 28,823; West Germany 19,556; 
Belgium-Luxembourg 15,723. 
All to United Kingdom. 


Belgium-Luxembourg 710; Nether- 
lands 468; United Kingdom 259. 
M Kingdom 1,498; Netherlands 
United Kingdom 2,047; Netherlands 


Italy 43; Netherlands 10. 
All to Belgium-Luxembourg. 


United Ki 
1,530; U.S.S.R. 1,274. 
All to United Kingdom. 
Do. 


United Kingdom 67; Denmark 20; 
Belgium-Luxembourg 5. 


Switzerland 79; West Germany 64; 
United Kingdom 40. 


om 2,500; Singapore 


United Kingdom 959,795. 
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Table 2.—Ireland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodity 1979 1980 : mE 
N Other (principal) 
METALS —Continued 
Silver: 
Waste and sweepings? 
value, thousands $711 $2,182 aoe rn Kingdom $1,934; Switzerland 
Metal including alloys, unwrought 
and partly wrought __ troy ounces 43,628 105,294 NA United Kingdom 80,055. 
Tin metal including alloys, all forms 71 422 — All to United Kingdom. 
Titanium: Oxides and hydroxides 15 21 Ea Do. 
Tungsten metal including alloys, 
B 2322ͤ ĩ 8 1 8 (1) United Kingdom 1; West Germany 1. 
Ore and concentrate 413,872 462,096 _. _ Belgium-Luxembourg 190,677; West 
rmany 59,821; France 55, 185; 
Italy 52,425. 
Oxides and hydroxides 43 39 A United Kingdom 37; Netherlands 2. 
Metal including alloys: 
Waste and scra 202 176 --  Belgium-Luxembourg 99; Nether- 
lands 53; United Kingdom 24. 
Unwrought and semi- 
manufactures... 329 8,612 -- Italy 3,250; United Kingdom 359. 
er: 
Ash and residue containing non- 
ferrous metals |. ----------- 2,201 1,850 NA West Germany 259. 
Metalloidss = kilograma. z e 500 NA NA. 
Alkali and alkaline ear tun 10 ae Mainly to United Ki 
Base metals including A all forms 115 309 71 United Kingdom 118; t Germany 
74; Belgium-Luxembourg 46 46. 
NONMETALS 
Abrasives, n.e.s.: 
e Pumice, emery, corundum, 
jn 8 43 53 ue United Kingdom 52. 
Artificial; corun dumm 8 14 i waned Kingdom 10; West Germany 
Grinding and polishing wheels and 
geal ee a INDE a US 118 94 14 bra Germany 38; United Kingdom 
22 8 302 120 36 United Kingdom 83; France 1. 
Barite end wi witherite NUOVE MN SUE 302,317 272,643 94,878 United 18 15 126: Norway 
nmar 
Boron materials 20 15 -. All to United Ki 
Cement. -—------------------ 133,649 96,640 -- United Kingdom 399. 
Le M UE ea tee ers 11 T All to United Kingdom. 
wera clay products: 
Lr clu cuu Re 194 154 TH United Kingcom 77: Netherlands 42; 
Cameroon 32. 
Products: 
SET including nonclay 
JJC SECRET 60,243 62,135 -- United dom 14,502; West Ger- 
man a 11,948; Belgium-Luxembourg 
Nonrefractory - - ---------- 1,613 719 zd United Kingdom 710; West Germany 
Diamond: 
Gem, not set or strung 
value, thousands $715 $59 -- israel $31; United Kingdom $27. 
Industria 2 6,912 m All to United Kingdom. 
Diatomite and other infusorial earth. MM 2 EM 
Fertilizer materials: 
Crude: 
Ni nous MOORE 35 72 -- All to United Kingdom. 
Phosphatic. h 150 97 T Do. 
Other including mixe 600 1.788 a Do. 
ufactured: 
Nitrogenounss _ 719,364 64,548 — France 25,463; Be sot Ra a 
. 15,712; United Danone 
Phosphatic - -~ ------------ 575 14 __ All to United Ki 
Potassic. _______________ aii 221 — All to Netherlan 
Other including mixe 17,631 36,084 E Usted Kingdom 32, 368; France 
Ammonia -.---------------- 62,921 10,316 __ United Kingdom 25,930; Spain 
24,076; Portugal 9 089. 
Graphite, naturallAl c 166 - a to to United Ki 
Gypsum and plasters .. s 57,184 57,816 an ted Kingdom 095; Belgium- 
1 38. 
J ͤ ĩͤ oc LLL E 2,985 1,363 _. All to United 
Magnesium materials 35,901 73,395 45,134 United Kingdom 124; Belgium- 


See footnotes at end of table. 


ee 4 330; West Germany 
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Table 2.—Ireland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
d oes Other (principal) 
NONMETALS —Continued 
Mica: 
Crude including splittings and waste 46 32 -- All to United Kingdom. 
Worked including agglomerated 
splittings __.._________-_-~_~- m 5 -. All to Italy. 
Precious and semiprecious stones 
excluding diamonds 
value, thousands 3303 $420 -- United Kingdom $235; Switzerland 
$174; West Germany $11. 
Salt and brine. - - - ------------- 233 689 __ All to United Kingdom. 
Sodium and potassium compounds, n.e.s.: 
Caustic potash ___.______- ~~ 29 1 aom Do. 
Caustic soda _ - - - - - -- 536 98 RN Do. 
Soda ahhh 7 2 -- NA. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked . ... 1,290 2,378 ae All to United Kingdom 
Work 425 752 22 d us Kingdom 581; Netherlands 
Dolomite, chiefly refractory- grade 1 25 _. All to United Ki 
Gravel and crushed rock... 272,442 168,318 _. West Germany 10 227 United King- 
dom 47,116; France 17, 975. 
Limestone excluding dimension 387 231 VR United Kingdom 
Quartz and quartzite. _________- 84 286 E waite Kingdom 258 West Germany 
r cond excluding metal- bearing 5,376 6,995 _. United Kingdom 6, 975. 
ulfur: 
Elemental: 
Colloidal ______- kilograms_ _ 17,500 100 NA NA. 
Other than colloidal .......... 2,901 25 E All to United Kingdom. 
Sulfuric acid, oleum _________-_- 3,596 2,129 we All to Netherlands. 
Tale, steatite, soapstone, pyrophyllite .. — 19 35 ~- Netherlands 16; Switzerland 14; 
United Kingdom 3. 
Other: 
Crüde o ¾˙⁰—md EAE 4 19 -- All to United Kingdom. 
Slag, dross, similar waste, not 
metal-bearing ------------- 3 19 ex Do. 
Oxides, hydroxides, peroxides of 
barium, magnesium, strontium _ _ — 425 263 es nen zum dom 57; France 51; 
and 50. 
Bromine, fluorine, iodine 24 58 _. All to United Kingdom. 
"and fe materials of asphalt, asbestos 
r cements, unfired non- 
Bio cc 8 14,301 8,332 ae du Kingdom 6,575; Hong Kong 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 8 21 E All to United Ki 
Carbon black 509 630 32 Netherlands 446; nited Kingdom 
88; West Germany 4 
Coal, all grades including briquets _ _ __ 65,760 38,450 -- United Kingdom 28432 
Coke and semicoke 17,352 8.719 m Sweden 8,686; United eod 33. 
Hydrogen, helium, rare gases 808 819 __ Mainly to United 
Peat including briquets and litter 145,355 129,826 8 * : Kingdom 126, 0: ‘Saudi 
rabia 534. 
Petroleum refinery products: 
apune BENENE 42-gallon pares = io 23,672 _. . United Kingdom 17,323. 
E D. ae 
Distillate fuel oil do____ 2,835 70,863 186 Er Kingdom 45,155; Denmark 
Residual fuel oil ... do- 576, 616 66,773 NS Un ite to Portugal. 
Lubricant᷑ss do— 39,158 1.289, 071 21 ted Kingdom 875,217; Nether- 
ede 189 53,937. 
Other: 
Liquefied petroleum gas- do-—- 36,505 20,648 12 United Kingdom 20,636. 
Mineral jelly wax 89 1.472 1.204 -- United econ 645; Netherlands 
268; France 118. 
Bitumen and other residues 
do— 3,703 558 _. All to United 
Bituminous mixtures. . do... 582 139 _. United Kingdom 09: "Republic of 
South Africa 30. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals |... 384 144 NE United Kingdom 143; Greece 1. 
NA Not available. 
1Less than 1/2 unit. 


May include other precious metals. 


514 MINERALS YEARBOOK, 1981 


Table 3.—Ireland: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
en United Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate |... € 3 T All from United Kingdom 
Oxides and hydroxides |. 3,536 3,998 21 i vn Kingdom 3, Ne etherlands 
Metal including alloys: l 
Waste and scrap- - - -- ----—- 360 116 _. All from ee ingdom. 
Unwrought .------------ 7,888 5,486 40 er m 3,905; France 823; 
orwa 
Semimanufactures 15,087 19,050 610 United ay D 14,251; West 
Germany 1,374; France 763. 
Chromium: 
Ore and concentrate 6,222 1 _. All from United 
Oxides and hydroxides 105 119 (4) oe Kingdom 86 eat Germany 
Cobalt oxides and hydroxides 2 10 1 Canada 8; United Kingdom 1. 
p 
Öre ar and concentrate C 2 -- All from United Kingdom. 
So Ae Re ( 8 19 1 DN All from West Germany. 
Mota including alloys: 
Waste and scrap. _________- 35 121 -— United Kingdom 69; Netherlands 51. 
Unwrought_ -~ ------------ 148 197 I waves Kingdom 192: West Germany 
Semimanufactures _________ 16,543 17,852 160 United Kingdom 12,098; Belgium- 
F 1,598; West Germany 
Iron and steel: 
Ore and concentrate 77 36 — All from France. 
etal: 
Waste and erg 5,428 7,926 8 United Kingdom 7 15 Italy 30. 
Pig iron, cast iron, spiegeleisen .. _ 1,852 907 — United Kingdom 43 1; Belgium- 
7^ DONE 215; West Germany 
Sponge iron, powder, shot 1,660 1,418 (1) United Kingdom 1,242; Sweden 126. 
is F a 577 291 United Kingdom 113; West Ge 
MERETUR: ant n om 113; rman 
erromanganese 78. E. y 
Ferrosilicon_ .- -------—- 408 203 Š NA. 
Other 66 157 -- NA. 
Steel, primary ſorrm 18,257 18,538 298 United om 9,636; West Ger- 
many 3,814; France 1,537. 
Semimanufactures: 
Bars, rods, angles, shapes, 
ONS. 2 N 192,185 152,143 182 United Kingdom 85,153; Belgium- 
Luxembourg 22, 107: France 16 ,996. 
niversals, plates, sheets .. _ 182,376 133,392 28 United om 50 044; West Ger- 
5 maoy 24,967; Belgium-Luxembourg 
Hoop and strip_________ 25,920 16,766 45 United Kingdom 7,865; West 
Germany 7,480. 
Rails and accessories 11,876 11,810 -- United Kingdom 8,024; West 
Germany 3,708. 
Wi- tee 12,355 14,998 31 United Kingdom 6, 6,477; France 2,495; 
Belgium-Luxembourg 2,478. 
Tubes, pipes, fittings _____ 74,981 59,599 529 lr : 8514 ; France 
Castings and forgings, rough 2,916 4.325 100 United Kingdom 1,480; Italy 1,145; 
Poland 
Oxides and hydroxides _- _ _____- 2,361 2,350 1 — United Kingdom 2,304; Netherlands 
; Spain 20. 
Metal including alloys: 
Waste and scrap. _._______- 3,906 4,203 308 United Kingdom 2,740; Netherlands 
Unwrought and semi- l 
manufactures 4,939 5,621 3 United Kingdom 5,569; Belgium- 
Luxembourg 39. 
esium metal including alloys: 
aste and crap T 5 -- United Kingdom 4; West German 
Unwrought and semimanufactures _ _ 207 200 — United or m 91; Norway 91; S 
Germany 6. 
Ore and concentrate 27, 035 32, 391 17 Ghana naal m Netherlands 522; 
Oxides and hydroxides _________ 353 281 2 United Kingdom 144; Iraq 130. 
eck Sees 76-pound flasks_ — 136 220 (1) Mainly from United Kinga om. 
Matte, dross, sinters ._________-— 6 11 _. All from United Ki ‘ 
Metal including alloys: Seem 
Waste and scrap. _—-------- 1 (?) ze: Do. 
Unwrought and semi- 
manufacture... 408 515 24 Republic of South Africa 107. 


See footnotes at end of table. 
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Table 3.— Ireland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. . 
Silver: ings? 
Waste and sweepi 
value, thousands 
mom including Aloys; unwrought 
and partly wrought .troy ounces. . 
Tin metal in 3 loys: 
Waste and scrap _____________ 
Unwroughgnt. 


Titanium oxides and hydroxides_ . ...... 


Tungsten metal including alloys, all 
forms ee esie Le 
Zinc: 
Ore and concentrate 
Oxides and hydroxides |... .. 


Metal including alloys: 
Waste and scrap- __________ 
Unwrought_ ...........- 


Semimanufactures 


Other: 
Ores and concentratess 


Ash and residue containing non- 
ferrous metals 


Metalloids - - - - - ------------ 
Alkali and alkaline earth metals 
Base metals including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
BIG o naso m Luce eue 


Artificial, corundum. - _____—_-— 
Dust and powder of precious stones 


ograms. _ 
Grinding and polishing wheels and 
stones 


S ///§ͤ;éO—ʃũĩv.. oe 

Boron materials: 
Crude natural borates _ 
Oxide and acid 


Products: 
Nonrefractory // 
rrote and chiolite.. . 


ond: 
Gem, not set or stru 

value, mouent = 
Industrial 


rats_ 
Diatomite and other infusorial un eit 
Feldspar and fluorspar ___________ 


See footnotes at end of table. 


1979 


17,201 


1,642 
109 
409,114 
6,139 


35,008 


18,352 
56,569 


1980 


30,061 


$387 
102,043 


2,349 


United 
States 


272,927 


Sources, 1980 
Other (principal) 


United Kingdom 26,589. 


NA. 

United Kingdom 366,164. 
All from United Kingdom. 

Unites Kingdom 19; West Germany 


United Kingdom 682; West Germany 
108; Denmark 12. 

United om 1,206; France 810; 
Norway 


United Kingdom 2. 

All from France. 

United Kingdom 886; Netherlands 
22; China 20; France 20. 


United Kingdom n5 Netherlands 7. 

United e Enron 1,521; Canada 607; 
Finland 140. 

bia Kingdom 548; West Germany 


Re ubli ic of South Africa 20; United 
om 15; China 5. 


Netherlands 1,044; United Tego 
12; Be ium-Luxembourg 40. 
United om 76. 


United Kingdom 70. 
United Kingdom 102 ; France 10. 


United Kingdom 351; West Germany 
United Kingdom 42; Netherlands 40. 
NA. 


United Veg 942; West Germany 
157; Austria 


Canada 3,984; rus 2,857. 
ted Kingdom ; West Germany 
Un WS 60. 


Netherlands 1,071; Belgium- 
Luxembo bourg 100; France 36. 
France 98; United Kingdom 42; 
Regia eRe 
United om um- 
Luxembourg 53, T14; France 48,409. 
United sai 5, 5,200; West 


United 


om 21,701; Spain 6,698; 
Japan 81 ; 


nited Kingdom 15,086; Canada 
E 312; West Germany 1 1,650. 
United om 50,693; Italy 7,968; 


All nex United Kingdom. 


"rug $111; Israel $61. 


om 847; Denmark 4. 


l 4.4 United Kingdom 1, 129. 
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Table 3.—Ireland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Fertilizer materials: 


. PFF 
Potassic 7) PS 


actu 
Nitrogenous 


Graphite, natura 
Gypsum and plastertr s 


e uds inclu splittings and waste 
bein erm du agglomerated 


N AA eral: Processed iron oxides 


Precious and semiprecious stone except 
diamond value, thousands. _ 
unroasted 


tes, 
Salt and brihé — -w» ⁵⁵ 8 


Sodium and potassium compounds, n. e. s.: 
Caustic potash 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 


Dolomite, chiefly refractory- grade 
Gravel and crusked rock id 


Limestone 1 dimension 
Quartz and quartzite 


Sand excluding metal- bearing 


Sulfur: 
Elemental: 
Colloidal _.______ 5 
Other than colloidal _______ — 


Sulfuric acid, oleum ___________ 


— a ow a y e ow oe ee — 


Other: 


Oxides, hydroxides, peroxides of 
barium, magnesium, strontium _ _ — 
Halogen- 


Building materials of asphalt, asbestos 


and r cements, unfired non- 
metals 


See footnotes at end of table. 


1979 


106,400 
1,244 
421,056 


162,102 
377, 126 
432,919 

30,827 


66 
5,185 


2,781 
29,776 


847 
57 
1,540 
$1,446 
87,656 


861 
28,847 
15,927 


4,872 
3,623 
409.501 
4.162 
301 
177,665 
113 
534 


83,832 
2,016 


8,058 
2,675 


68 
513 


24,791 


1980 


87,059 
80 
1,771 
178,120 


71,813 
272,412 
811,253 

28,960 


14 
4,711 


2,284 
32,116 


358 

42 
1,716 
$816 
16 
87,333 
677 
32,726 
5,097 


4,312 
3,591 
226 
444,292 
4,240 
470 
162,318 


120 
528 
75,669 
2,569 


8,154 
1,972 


43 
371 


33,784 


United 
States 


3,902 


16,865 
() 
29,189 


Sources, 1980 
Other (principal) 


Morocco 86,804; United Kingdom 244. 
All rom United Kingdom. 


Belgium-Luxembourg 58,755; Nether- 
lands 49,612; United Kingdom 


United Kingdom 16,867; Tunisia 
15,138; France 5, 617. 

west Germany 116, 767; France 
54,690; East German 36,682. 

United Kingdom 174,4 France 
43,496; Netherlands 25, 878. 

United Kingdom 20,092; Netherlands 


Mainly from United Kingdom. 

United Kingdom 3,168; West 
Germany 135; Ja 124. 

United Kingdom 2,031; Netherlands 
210; Wes rmany 4 43. 

China 15, 961: „ Uni Kingdom 6,317; 
Greece 5,156. 


United Kingdom 333; Switzerland 10. 


Mainly from United Kingdom. 
West 1,417; United 
Kingdom om 16478 Spain 78. 


United Kingdom $562; Japan $56. 
dm S United Kingd om diem 


ted 17,186 om 53, 714. West Ger- 

1 96: Spain 10,882. 

France 346; United Kingdom 305; 
Sweden 16. 

United Kingdom 28,583; Spain 2,000; 
Netherlands 1,531. 


United Kingdom 4, 994; Belgium- 
Luxembourg 60; West Germany 43. 


vale Kingdom L Yi 1 of 
Africa 
Italy $ 2,516; United Kingdom 624; 
Port al 88. 


United om 166; Norway 60. 
91778 Kingdom 429, 365 France 


All from United Ki 
Portugal 322; Uni Kingdom 104; 
Italy 32. 


United Kingdom 120,444; Belgium- 
Luxembourg 35, 055; Norway 4,488. 

vate Kingdom 109; West Germany 

United Kingdom 453; West Germany 


59; Italy 
United dom 64,961; Nether- 
lands 7,225; West Germany 1,808. 
United Kingdom 1,041; China 791; 


Italy 565 
United Kingdom 1,510. 
5 1,601; United Kingdom 


Mainly from United Kingdom. 
Israel Pe ee Kingdom 157; 


United Kingdom 19,012; Belgium- 
Luxembourg 7, 625; Francs 5,458. 
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Table 3.—Ireland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 . 
United Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 3,479 2,372 180 United Kingdom 1,683; Trinidad and 
T ; Antigua 125. 
Carbon black 7,762 14.301 146 Finland 6,509; United Kingdom 6,106; 
Netherlands 1,877. 
Coal, all grades including briquets 
thousand tons 1,216 1,205 409 Poland 482; United Kingdom 276. 
Coke and semico kee 9,457 8.200 -- Uni ingdom 6,135; ce 1,625; 
Belgium- rey PT it 
Hydrogen, nitrogen, oxygen, rare gases _ 5,747 2,659 (2) i den: Kingdom 2,642; Denmark 5; 
weden 5. 
Peat including briquets and litter 788 323 — All from United Kingdom. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. . 14,897 15,528 -- Saudi Arabia 8,762; Iran 2,602; 
Kuwait 2,317. 
Refinery products: 
Gasoline do— 6,237 6,923 (4) United Kingdom 6,226; Belgium- 
Luxembourg 292. 
Keros ine do... 3,317 2,299 (1) United Kingdom 2,294. 
Distillate fuel oil. do— 6,496 5,959 -- United Kingdom 5,316; U.S.S.R. 600. 
Residual fuel oil do... 12,597 2,350 _. United Kingdom 7,035; France 2,407. 
Kan 7 do- 436 394 9 United Kingdom 370. 
er: 
Liquefied petroleum gas 
T 1,553 1,721 (1) United Kingdom 1,586; France 54. 
Mineral jelly and wax 
do... 25 23 (3) cause Kingdom 18; West Germany 
Bitumen and other residues 
do— 690 574 -- Mainly from United Kingdom. 
Bituminous mixtures 
do... 61 44 (1) United Kingdom 43. 
Petroleum coke do- (1) 8 —— All from Denmark. 
Mineral tar and other coal -, petroleum-, 
and gas- derived crude chemicals 6,947 8,326 6 United Kingdom 7,595. 
NA Not available. 
Less than 1/2 unit. 
May include other precious metals. 
COMMODITY REVIEW 
METALS West Africa. 


Aluminum. — Construction of a new alu- 
mina plant with projected capacity of 
800,000 tons per year, located on Aughinish 
Island in the Shannon Estuary, continued 
in 1981. The labor problems that had de- 
layed schedules by 1 year were solved. The 
chief partner, Alcan, expected the refinery 
to come onstream at the end of 1988. The 
output was expected to be shared among 
partners Alcan, Shell-Billiton, and The An- 
aconda Company in proportion to their 
shareholdings of 40%, 35%, and 25%, re- 
spectively. 

The refinery was estimated to cost over $1 
billion, compared with initial estimates of 
$45 million. Cost increases were mainly due 
to higher interest rates and to inflation. 
Bauxite was to be imported from Brazil and 


Copper.—Production of copper in 1981 
was by the Canadian-based consortium op- 
erating at Avoca and was subsidized by the 
Irish Government at a cost of more than 
$1.6 million. 

Iron and Steel.—Irish Steel Ltd. asked 
the Government, which was sole owner of 
the company, for a $80 million subsidy to 
help balance its budget after the commis- 
sioning of a modern steel plant at the 
Haulbowline site in County Cork. The con- 
struction of the new plant cost $90 million, 
compared with a projected cost approved by 
the Government in 1978 of $57 million. The 
plant went into operation in 1981. The 
company said the new plant should ensure 
a profit in 1985. 

The new plant was to produce 300,000 
tons of steel per year and 281,000 tons of 
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rolled products from reinforcing bars to 8 by 
5 1/4 inch structural sections. À new melt- 
ing shop constructed on the island site was 
equipped with a 90-ton 40-megavolt-ampere 
Tagliaferri electric arc furnace and with a 
continuous-casting machine, the first in 
Ireland. For almost 12 months from June 
1980, the company produced no steel of its 
own but maintained customer contracts 
through import and resale of French steel 
worth about $10 million. During this period 
the company showed a loss of $21 million, 
and a similar loss was expected in the next 
year. 

Lead and Zinc.—Workers at Ireland's 
major lead-zinc operation, Tara Mines Ltd., 
at Navan, went on strike at the beginning of 
July 1981, and the mine was closed for 6 1/2 
months. Tara declared force majeure on 
July 6 on shipments of lead and zinc concen- 
trates. | 

In 1980, the last full year of production, 
Tara produced 354,000 tons and 52,000 tons, 
respectively, of zinc and lead concentrates. 
Tara reported total losses for the first 9 
months of 1981 at $4.9 million, compared 
with a 1980 9-month loss of $709,000. The 
loss of output during the second half of 1981 
from the Tara Mine, the largest zinc mine 
in Europe and an important supplier of 
concentrates to many European smelters, 
caused difficulties. for French, West Ger- 
man, Belgian, Spanish, and Dutch smelters. 

All the company's workers had returned 
to work following their acceptance of the 
Irish Labor Court's settlement proposals in 
January 1982, but shipments to Tara's cus- 
tomers were slow to be resumed. Cost of a 
full production startup was estimated at $16 
million. Banks, to which Tara owed $120 
million already, were reluctant to make 
further loans, and it was likely that most of 
the funds would be raised from other insti- 
tutions and shareholders. 

Bula Mines reapplied to the Irish Govern- 
ment in September 1981 for permission to 
exploit its lead-zinc deposit near Navan, 
this time as an underground mine. The 
Irish Planning Board had rejected Bula's 
original request for an opencast mine in 
December 1979 as well as its appeal in May. 
Bula Mines estimated that immediate un- 
derground exploitation of the ore body 
(rather than after 6 years of opencast min- 
ing, as in the original plan) would increase 
its capital costs about 25% to about $73 
million. Bula's application to develop an 
underground operation was subjected to 52 
questions posed by the Meath County Coun- 
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cil. The questions concerned the mine's 
impact on environment, health, drainage, 
etc. The Council's decision was expected 
within 2 months of receipt of Bula's answers 
to the questions. 

The mine had a proven ore body of 20 
million tons and would produce about 1 
million tons per year of ore. Bula said this 
would yield 130,000 tons of zinc in concen- 
trate and 20,000 tons of lead in concentrate. 

Silver.—At the Tynagh Mine, operated by 
Northgate Exploration and Development 
Ltd. of Toronto, Canada, modification of the 
concentrator was carried out for the treat- 
ment of a surface stockpile containing 
110,000 tons of silver ore from early open pit 
mining. Operations began in late February 
1981 at a treatment rate of 600 tons per day. 
Expected silver recovery in concentrates 
was approximately 600,000 troy ounces over 
a 10-month period, plus flotation byproduct 
recovery of significant quantities of lead 
and copper. 


NONMETALS 


Barite.—Ireland continued to be the 
world's fourth largest producer of barites 
(behind the United States, U.S.S.R., and 
China). Major barite production continued 
to come from Dresser Minerals Internation- 
al Inc. and Milchem Minerals Ltd. Produc- 
tion at the Glencarbury barite mine, 
Ballintrillick, County Sligo, ceased in 1980. 

Dresser Mineral's Silvermines deposit in 
Tipperary was the main center of barite 
production. The Silvermines deposit was a 
shallow-dipping, suboutcropping deposit of 
massive barite 10 to 16 feet thick. 

In 1978, total barite production was ex- 
pected to reach about 300,000 tons, but by 
1980 production had fallen to 260,000 tons. 
The grade of barite continued at 89% BaSO, 
with reserves expected to last 6 to 10 years. 
The entire output was used for mud for 
drilling in the North Sea, African, and 
offshore Ireland oilfields. 

The other major barite company in Ire- 
land, Milchem, based at Clonakilty, County 
Cork, reopened the Lady's Well barite mine 
in 1979. Production of barite in the mine 
increased from 1,520 tons in 1979 to 12,650 
tons in 1980 and 22,060 tons in 1981. Two 
grades of product were shipped through the 
Port of Cork, one with a specific gravity of 
4.2 in crude form, and the other with 
varying specific gravity below 4.2. Mil- 
chem's other Irish barite operation ex- 
tracted barite from the tailings pond at 
Northgate's closed lead-zinc mine at Ty- 


THE MINERAL INDUSTRY OF IRELAND 


nagh, County Galway. Annual capacity was 
about 40,000 tons. Actual production in 1981 
was 33,336 tons (working 7 days a week). 
Production in 1982 was expected to be 
32,000 tons (5 days a week). The product was 
mainly shipped to Egypt and West Africa, 
although it initially went to the North Sea 
market. 

Diamonds.—The new General Electric 
Co. (GE) synthetic industrial diamond plant 
in Dublin continued under construction in 
1981. The plant was to be the second of its 
type in Ireland. The first, in the Shannon 
Industrial Estate, was the central plant for 
all De Beers Ltd.'s synthetic industrial dia- 
monds. The Shannon site also manufactur- 
ed synthetic diamond cutting-tool material. 

GE's plant in Dublin will produce at least 
10 million carats annually. De Beers, the 
world's largest supplier of industrial dia- 
monds, had about 60% of the world market 
of 100 million carats of synthetic diamonds, 
with plants in the Republic of South Africa, 
Sweden, and Ireland. 


MINERAL FUELS 


In 1981, Ireland depended largely on im- 
ported oil and coal for its primary energy 
supplies. Production of indigenous energy 
was limited to small amounts of semibitu- 
minous coal, plus peat and hydroelectric 
power. About 60% of Ireland's electrical 
energy production was oil based, but this 
share was expected to decrease to 40% in 
1990 with the expected increase in offshore 
gas production and the emphasis being 
placed on constructing new coal-fired units. 

There was still no decision as to the 
utilization of nuclear power in Ireland. 

Coal.—Coal production continued to be 
insignificant. Most of the domestic coal 
production came from semibituminous coal 
deposits of the Connaught Coalfield and was 
used at local powerplants. About 50,000 tons 
of anthracite came from the Kealy Mine in 
Tipperary County, and some came from 
opencast mines in the Leinster Coalfield. 

Greater future imports of coal were fore- 
seen by the Government. The Electricity 
Supply Board (ESB), Ireland's state electric- 
ity monopoly, was to become a significant 
importer of U.S. steam coal when its first 
coal-fired powerplant comes online. In mid- 
1984, the ESB was to begin importing 
300,000 tons of coal per year for the facility, 
already under construction in 1981 at Mon- 
eypaint on the Shannon Estuary. Imports 
were to increase to 2 million tons per year 
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in 1988, when the plant becomes fully oper- 
ational. 

In 1981, long-term contracts for coal im- 
ports were signed with Consolidated Coal 
Inc. of Pittsburgh, Utah International Inc., 
and Freeman United Coal of Chicago, with 
deliveries to begin in 1984. Utah Interna- 
tional's contract called for the delivery of 
more than 7 million tons of thermal coal 
over a period of 20 years. 

Natural Gas.—The Irish Government 
announced that the official estimate of total 
recoverable reserves in the Kinsale Head 
Gasfield, off the southern coast, Ireland's 
only producing hydrocarbon resource, had 
been revised upward by 35% to 1.4 trillion 
cubic feet. Marathon Oil, discoverer and 
developer of the Kinsale Head Field, 
announced new plans to drill for oil and gas 
in the Celtic Sea, off Ireland's southern 
coast. À new important gasfield straddling 
the border with northern Ireland was re- 
ported, but the size could be confirmed only 
by further drilling. 

The Irish Gas Board invited selected 
firms to submit bids for construction of a 
gas pipeline from the Kinsale Head Field, 
via the city of Cork, to Dublin and possibly 
other towns. The pipeline would be ade- 
quate to handle a projected peak of 73 
million cubic feet per day (mcfd) in 1986 and 
162 mcfd in 1992 and thereafter. Bidders 
were to submit proposals on the basis of 
completion of the pipeline by December 
1982. 

Peat.—Peat was the main indigenous 
source of energy in Ireland. Production was 
based on mechanical strip extraction and 
was located mainly in the flat midlands. 
About 16% of the electrical energy generat- 
ed in 1980 was produced with peat fuel, a 
decline from 23% in 1975. Peat was pro- 
duced mainly by the Bord Na Mona, the 
Irish Government Peat Board. Eleven 
powerplants in Eire used peat as a fuel 
exclusively—seven of these plants were 
Bord Na Mona. State-owned reserves of 
peat were equivalent to 40 million tons of 
coal, and it was anticipated that they would 
last about 35 years. 

Petroleum.—Overall 1981 drilling results 
were considered disappointing, especially in 
view of the high hopes raised by British 
Petroleum's (BP) 1979 and 1980 wells in the 
offshore Porcupine Basin. In 1981, BP drill- 
ed two dry holes adjacent to the location of 
promising 1979 and 1980 wells. The most 
positive find was a Phillips Petroleum Co. 
well on block 35-8 in the center of the 
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Porcupine Basin, which flowed 924 barrels 
per day. The Phillips wells were in a large 
uniform structure which could hold consid- 
erable reserves. Several other wells, for a 
total of eight, were drilled; they contained 
hydrocarbon traces or showed geological 
potential. The overall results were just 
interesting enough for exploration to con- 
tinue at about the same level in 1982. The 
Irish Government offered 108 new offshore 
tracts located in the Donegal Basin, Kish 
area, Porcupine Basin, Celtic Sea, and Slyne 
trough. 

Ireland's Aran Energy Co. in December 
applied for full planning permission to build 
a 120,000-barrel-per-day refinery at Tar- 
bert on the Shannon Estuary, County Ker- 
ry. Aran estimated that construction work 
on the $500 to $570 million project could 
start in 1983 and be completed in 1986. In 
1980, oil consumption in Ireland totaled 42 
million barrels, while capacity of the coun- 
try’s only refinery, the Irish Refining Co.’s 
plant at Whitegate, was only 18 million 
barrels per year. The refinery ceased oper- 
ation in June 1981 when the participating 
companies (Esso, 40%; Shell, 24%; Texaco, 
20%; and BP, 16%) decided that it was 
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cheaper to supply their Irish markets with 
production from their large refineries else- 
where in Europe. The Government respon- 
ded by threatening to nationalize White- 
gate. 

Ireland remained heavily dependent on 
imported oil. In 1981, the country imported 
about 44 million barrels of petroleum and 
products. The country had a stockpiling 
target of 11 million barrels, partly in prod- 
uct form, maintained by private companies 
and the Government. 

Uranium.—A number of anomalies were 
identified as a result of the aeromagnetic 
study done in cooperation with the Europe- 
an Communities. Encouraging anomalies 
were discovered, particularly in County 
Donegal near Tintown, south of the Gwee- 
barra River, where Anglo United Develop- 
ment Corp. Ltd. of Canada did some drilling 
in primary uraninite in granite. Uranium 
exploration was hampered in Ireland by 
growing environmentalist resistance to nu- 
clear power. 


1Foreign mineral specialist, Division of Foreign Data. 
20fficial exchange rate during 1981 for the Irish pound 
(£) to U.S. dollars was 1£ - US$1 .62. 


The Mineral Industry of Israel 


By Suzann C. Ambrosio! 


Israel’s mineral industry consisted pri- 
marily of nonmetal chemicals, fertilizers, 
cement, and polished diamonds. Israel 
Chemicals Ltd. (ICL), the Government hold- 
ing company for all nonmetal mineral pro- 
duction, estimated the 1981 sales value of 
nonmetals and chemicals (excluding dia- 
monds) at $300 million. Diamond exports 
were estimated at $950 million, reflecting 
an approximate 60% decline from 1980 net 
revenues. Depressed world markets in the 
diamond and fertilizer industries resulted 
in a decline in the value of Israeli mineral 
production relative to the national income. 
However, an increased proportion of the 
total mineral-derived income was attributed 
to fertilizers and chemicals, particularly 
phosphate and potash. 

Economic policies initiated in 1980-81 re- 
sulted in a slowing down of the real growth 
rate of Israel’s gross national product (GNP) 
to 2.3% in 1980 and an estimated 1.5% in 
1981. The GNP was estimated at $4.5 billion 
during 1981. Slight improvements in the 
balance of payments (BOP) were made at 
the cost of decreased domestic demand, 
sustained high rates of triple-digit inflation, 
and increased unemployment. As the em- 
phasis of economic priorities was shifted 
from BOP improvement to inflation reduc- 
tion, consequent monetary and fiscal poli- 
cies during 1980-81 had the effect of (1) 
increasing the estimated BOP deficit by 
$500 million, (2) increasing unemployment 
to approximately 5.2% (70,000 people), (3) 
reducing and stabilizing the devaluation 
rate of the Israeli shekel against the U.S. 
dollar to an average of 2296 per quarter 
during 1981, and (4) holding inflation rela- 
tively stable at an approximate annual rate 
of 120%. 

Despite attempts to continue tight mone- 
tary and fiscal policies, including holding 
down the Government budget, trade subsi- 
dies, import duties, and tax benefits, the 


1981 budget increased 12096 over the previ- 
ous fiscal year's budget to $17 billion. Ap- 
proximately two-thirds of the allocations 
continued to go into defense ($5.5 billion) 
and debt service ($5.1 billion). The budget 
was expected to be financed by domestic 
sources (78%) and by receipts from abroad 
(22%). Foreign revenues were expected to 
come primarily from U.S. loans, Israeli 
bond sales, and loans secured in the free 
market. 

Israel continued to import 9992 of its fuel 
requirements, primarily oil, at a cost of $2.1 
billion. The country's electricity-generating 
capacity was 2,600 megawatts and demand 
was approximately 2,300 megawatts at 
yearend 1981. National priorities to diversi- 
fy from oil to coal and nuclear energy made 
some headway during the year. The first 
unit of the Hadera coal-fired power station 
was commissioned in 1981, and the three 
other units, each with a 350-megawatt ca- 
pacity, were expected to become operational 
during 1982-83. Israel's first coal project, 
estimated to cost $750 million for the 
powerplant alone, experienced delays. Con- 
struction of the $87 million offshore coal- 
import terminal was about 1 year behind 
schedule. The Republic of South Africa, the 
United States and Australia were the major 
coal suppliers. 

The route for the Mediterranean-Dead 
Sea canal was approved by the Israeli Cabi- 
net to pass through the southern part of the 
Gaza Strip. However, the proposed hydro- 
electric complex could be potentially dam- 
aging to potash and bromine operations at 
the Dead Sea Works (DSW) if uncontrolled 
spillwater was permitted to raise the salt- 
lake level and flood the production facili- 
ties. Political and economic considerations 
of the project continued to be discussed 
through 1981. 

Several improvements were made in the 
country's transportation sector. Of major 
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importance to the mineral industry was the 
construction of a new railroad line stretch- 
ing 21 kilometers from Kiray Gat to Ashke- 
lon and another 27 kilometers to the Ash- 
dod Port. The main purpose of the line was 
to facilitate fertilizer material and chemical 
exports from the Negev via Ashdod. Ap- 
proximately 2.5 million tons of mineral 
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freight was hauled from the Negev in 1981, 
and the volume was expected to double over 
the next 4 years. The Yuval Gad cement 
works will also benefit from the new line, as 
a link to the national rail network. Miner- 
als were estimated to comprise one-half of 
the total freight along the new line. 


PRODUCTION AND TRADE 


The industrial production index declined 
by approximately 4% in 1980, after a decade 
of 6% average annual increases. In the 
aggregate, nonmetal production increased 
and metal product output was stagnant in 
1980. According to statistics, the metals, 
machinery, and electronics sector improved, 
owing primarily to large increases in the 
electronics industry, and the entire sector 
accounted for 33% of total industrial pro- 
duction and 35% of total industrial exports 
in 1980. 

Israel's Central Bureau of Statistics re- 
ported that industrial production (measured 
in constant prices) experienced a slight 
recovery during the first half of 1981 owing 
in part to moderate increases (4% each) in 
the mining-quarrying and rubber-plastic 
product sectors. Conversely, a 4% decline 
was noted in the fields of basic metals and 
metal products. However, metals and 
electronics continued to become larger com- 
ponents of industrial exports because of 
declines in domestic demands, availability 
of labor, and the Israeli currency deval- 
uation. 

Israel continued to have an overall trade 
deficit in 1981, despite substantial gains in 
some export sectors. Between November 
1980 and November 1981, total exports in- 
creased by 23.2%. The largest mineral in- 
dustry gains were exhibited in quarries and 
nonmetallic products (up 170% to $260 mil- 
lion), metals, machinery, and electronics 
(up 75% to $1.7 billion), and chemical, 
rubber, and plastics (up 30% to $960 mil- 
lion. Diamond-export revenues for the 
same period declined 25% to $1 billion 
dollars. 

The diamond industry continued to be 
one of the nation's largest industrial export 
sectors, despite substantial export and price 
declines since 1979. Rough-diamond imports 
decreased 50% and polished-diamond ex- 
ports dropped 20% in the first half of 1981 
compared with those of the same period in 
1980. Discouraging signs evident in 1981 


included an employment drop to roughly 
50% of the 1978 diamond industry level and 
drastic reductions in the Bank of Israel's 
credit ceilings used by the industry to fi- 
nance inventories. Israel has responded to 
market conditions by stepping up the cut- 
ting and polishing of small gem stones, 
partially relieving unemployment in the 
diamond industry during 1981. 

Nonmetals and chemicals continued to be 
the bright spot in Israel's mineral produc- 
tion and trade. ICL increased exports in 
financial year 1981 (ending in March) by 
45% to $340 million. The largest exporter 
was Negev Phosphates Ltd. (NPL) and DSW 
with $127 million and $108 million in sales, 
respectively. Despite the slump in world 
markets for phosphate, NPL planned to 
proceed with its 5-year development pro- 
gram. NPL annual production targets were 
7 million tons of phosphate rock and 250,000 
tons of phosphoric acid. DSW planned to 
produce 2.5 million tons per year of potash 
by 1985. 

Owing to the incomplete nature of trade 
statistics, import and export tables have 
been temporarily omitted until more com- 
plete data become available. Some general 
observations on metal imports, however, 
were gleaned from available statistics. Isra- 
el’s mineral imports continued to be largely 
dominated by metals and mineral fuels. 
Imports of precious metals, ferrous metals, 
semimanufactured iron and steel products, 
bauxite, nickel, titanium, tungsten, and 
mercury have increased between 1978 and 
1980. There was a decline in base metal 
imports during 1980, most notably in lead 
and zinc metals. Fuel imports also declined 
slightly, owing to decreased consumption. 
For the first half of 1981, imports of rough 
diamonds decreased by 51%, reflecting de- 
pressed world market conditions. 

The European Economic Community 
(EEC) continued to be Israel’s largest export 
partner followed by the United States with 
50% and 11% shares, respectively, of Isra- 
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el’s total export market in 1980. For the 
first time, Israel achieved a trade surplus 
with the United Kingdom. The 1981 trade 
account with the EEC was estimated to 
have declined owing to stagnating Europe- 
an import markets. Conversely, trade with 
the United States increased, with Israeli 
exports increasing approximately 32% to 
$1.2 billion and U.S. exports to Israel in- 
creasing approximately 23% to $2.5 billion. 
Diamonds accounted for nearly one-half of 
the U.S. imports from Israel in 1980-81, and 
large increases were reported in mineral- 
derived products; reexported basic metals 
used in aircraft were up 95%, mining prod- 
ucts and fertilizers were up 69%, and chem- 
icals were up 39%. 
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Israel's exports to industrialized coun- 
tries in general have been declining, while 
those to developing countries have been 
increasing. A bilateral trade agreement 
with Egypt was signed in March 1981. 
Trade progressed slowly, as expected, with 
the most significant impact of the agree- 
ment being the increased variety of export- 
ed products. Trade with Latin America 
grew to approximately 3% of Israel's total 
1981 export trade. Israeli-African trade con- 
tinued to increase, and Israel enjoyed a 
trade surplus with most African countries, 
except Gabon. African exports to Israel 
consisted primarily of cacao, cotton, and 
wood. Gabon supplied some of Israel's min- 
eral fuel needs in 1981. 


Table 1.—Israel: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 
METALS 
, cement (70%-80% Cu): 
ross weight ________________________ 
Metal content _______________________ 
Iron and steel:* 
JJ7)CCͤöõͥ: ß ĩ˙-. 
Crude steel 
NONMETALS 
Barite (60% Ba S0.) „„ 
romine: 
55 epe ³ðV8³W³W 8 


Compoun 
Cement hyd: bodraulle (from domestic clinker) 
thousand tona. . 


Nit Nitrogen N content of ammonia aes Sees PNIS 
te rock, beneficiated 

Potash, K30 Sore ruinas FFC do— 
Salt, mar i 
Sand: 

Otero bidingisiaes ^ e epeeee n eere 

or in 
thousand cubic meters. _ 

— and potassium compounds: Caustic soda 

ne: 


J7%öööÄ0é³ĩ³0ͤ AA PES thousand tona. . 


d 42gallon pde P 
From occupied Sinai Peal Peninsula"... do... 


See footnotes at end of table. 


1977 1978 1979 1980° 1981° 
ze " = 800 NA 
zo B t 600 NA 
(3) M. 00 = a 

72,000 94,00 107.000 115,50 120,000 
T = 500 750 NA 

31,500 „550 — 45818 44.09 *44,020 

20,350 23,550 32.387 31,752 82,050 

1.720 1,750 1,720 1,842 2,060 
30,500 668 17.60 14351 155.000 
8,000 6,952 6,287 8,821 158.000 
5,500 6350 22317 9495 10,000 
1,000 11.40 19.688 22.078 000 
1200, 000 200,000 72.500 000 100,000 
102,000 124.00 124.000 124,0 124,000 
68,500 67,700 85,500 ; 42,700 
1227 1,125 2, 2,307 2,800 
730 744 757 791 850 
*100,000 121,560 107,352 18010 120,000 
83,500 86,864 71,088 71.466 72,000 
4,983 3,705 3,787 3,900 4,500 
26,896 21.626 25.919 35,268 35,870 
22,000 24.900//᷑ 831000 14.000 14000 
NA NA 112.105 4,696 5,000 

10000 10.000 10.900 10000 10 900 

198 188 226 821 810 

2,010 2,016 3,531 7,169 8,000 
20 18 20 20 

198 177 150 142 150 
EK 6200 10,800 12.500 NA 
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Table 1.—Israel: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Cominodity? 1971 1978 1979 1980P 1981* 
MINERAL FUELS AND RELATED MATERIALS — 
Continued 
Petroleum —Continued 
Refinery products: 
Gasoline thousand 42-gallon barrels. — 6,375 6,515 8,395 NA NA 
Kerosine and jet fuel! do ___ 5,619 5,663 6,205 NA NA 
Distillate fuel oil |... do...- 8,012 6,555 11,815 NA NA 
Residual fuel oil do- ,944 31,594 ,000 NA NA 
Lubricants. ~~~... _____ do N NA NA NA NA 
BR. ˙ E Rc ir do... 2, 2,565 2,800 NA NA 
Refinery fuel and losses do_ _ __ 2,158 1,050 2,200 NA NA 
Tol eee ð do- 53,946 53,942 60,915 NA NA 
*Estimated. Prelimi NA Not available. 


1Table includes data available through June 30, 1982. 


In addition to the commodities listed, Israel reportedly has the capacity to produce 71 tons of Us3Os per year, but 
official data are not reported, and available information is inadequate to make reliable estimates of actual output levels. 


ised to none. 


*Reported figure. 


COMMODITY REVIEW 


METALS 


Copper.—Revitalization of the Timna 
copper mines continued to be discussed 
throughout the year. Timna Copper Mines 
Ltd. recommended small-scale production of 
copper oxide and an annual output level of 
10,000 tons of copper sulfate and 7,000 tons 
of manganese sulfate. It was estimated that 
a $10 million investment was needed to 
start production by yearend 1982. 

Iron and Steel.—Israeli Steel Mills, a 
subsidiary of Koor Industries, completed 
the first-phase modernization at the Haifa 
steel rolling mill. Output of 110,000 tons in 
1981 was expected to be expanded over the 
next 3 years at a cost of $10 million. 

Magnesium Compounds.—Production of 
periclase (MgO) from the magnesia-rich 
Dead Sea brines continued to increase 
slightly. Dead Sea Periclase Ltd. was con- 
sidering doubling capacity through the ad- 
dition of a second 50,000-ton-per-year refrac- 
tory magnesia plant. 

The Israeli-United States Binational In- 
dustrial Research and Development Foun- 
dation financed a joint-venture project with 
ICL and General Refractories of Philadel- 
phia. The project involved development of a 
low-energy process for making high-purity 
magnesium oxide (periclase) from Dead Sea 
salts. The end-use product, refractory brick, 
was for lining steel-producing furnaces. 


NONMETALS 


Bromine.—Dead Sea Bromine Ltd. 
succeeded in expanding plant capacity to 
70,000 tons per year early in 1981. Exports 
of over one-half the 1980-81 production were 
valued at $45 million. Bromine production 
and bromine reserve estimates (1 billion 
tons) may be adversely affected if the 
Mediterranean-Dead Sea canal is built. Ex- 
traction would be more difficult and costly 
with the mixing of the less saline Mediter- 
ranean waters and mineral-rich Dead Sea 
waters. 

Fertilizer Materials.—Phosphorous.—Al- 
though 1980 phosphate rock production pro- 
ceeded at a rate slower than expected by 
NPL, total annual capacity increased to 3 
million tons between 1980 and yearend 
1981. The 4-year-old Zin Mine operated at 
75% capacity and produced approximately 
one-half of the 1981 output. The remainder 
of the production by NPL was from the 
Arad, Makhtesh, and Oron Mines. 

Total investments worth $44 million were 
slated for a capital expansion project at the 
Arad Mine ($25 million) and for various 
projects in the other phosphate fields. 
Expanded capacity at Arad was expected to 
be completed by 1982 and replace declining 
output from the Makhtesh Mine. Trial pro- 
duction of semicalcined phosphate at the 
Oron Mine was successful. The new prod- 
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uct, compared with conventionally produc- 
ed calcined phosphate, had virtually identi- 
cal properties and end-use potentials and 
required only 30% of the energy cost to 
produce. Expanded output of partially cal- 
cined phosphate is expected to occur at 
Oron 


The Mishor Rotem fertilizer plant, locat- 
ed near the Arad Mine, began operations in 
October 1981. The $90 million fertilizer 
complex (including infrastructure and plant 
facilities) has an annual capacity of 500,000 
tons of washed phosphate rock, 500,000 tons 
of sulfuric acid, and 120,000 tons of phos- 
phoric acid. Most of the elemental sulfur 
was expected to be imported. Expansion 
plans were made to produce 250,000 tons 
per year of triple superphosphate by year- 
end 1981 and 250,000 tons per year of 
granular phosphoric fertilizer by mid-1982. 

NPL exported approximately 90% of its 
output and 10% was used for domestic 
fertilizer production in 1981. The value of 
phosphate rock exports increased by ap- 
proximately 40% in 1980 to $124 million 
and 1981-82 sales were expected to increase 
only slightly. The 1981 forecast is for 2.4 
million tons valued at $181 million. A new 
marketing office was opened in Paris during 
1981 and was expected to function as a focal 
point of marketing and distribution oper- 
ations in Western Europe. Other NPL mar- 
keting centers were located in the United 
States, the Netherlands, and Brazil. Trans- 
portation between Israel and the centers 
was assured by Negev Star, the shipping 
outfit established in 1979. Facilities at Isra- 
el's Port of Ashdod were improved to handle 
4 million tons of phosphate rock annually 
and store 200,000 tons. 

Potasb.—DSW raised its annual potash 
production capacity in July 1981 by 470,000 
tons. Construction of the second-phase ex- 
pansion of another 560,000-ton facility was 
underway. A new process was successfully 
employed that was expected to conserve 
energy. The process involves separating po- 
tassium salt (sylvite) from common salt 
(halite) by first producing low-sodium car- 
nallite and then processing this to remove 
the sodium and magnesium chlorides. 

Total annual potash production capacity 
by yearend 1982 was expected to reach 2.1 
million tons. Expansion plans were being 
reexamined at yearend 1981 because of the 
decline in world potash prices. Despite a 
decrease in 1981 sales revenue due to de- 
pressed prices, production increased and 
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had a net positive effect on company profits. 
Marginal increases in production at the 
existing Sedom plant required no capital 
expenditures. DSW was expected to main- 
tain production levels even at the cost of 
financing increased inventories. 


MINERAL FUELS 


Coal.—The first stage of the Israeli off- 
shore coal-import terminal was completed 
in 1981, 1 year behind schedule. The first 
300- by 24-meter pier and one-fourth of the 
1,700-meter jetty were constructed. Adverse 
storm and soil conditions delayed the proj- 
ect and resulted in a 1696 cost overrun. By 
yearend 1981, 40,000 tons of coal was barged 
to shore to feed the newly constructed 1,400- 
megawatt coal-fired Hadera power station. 
When completed, the mooring space was 
expected to handle ships of 130,000-to- 
170,000-ton capacity. 

A memorandum of agreement was signed 
between Israel's National Company for Coal 
Supply and General Mining Union Corp. 
Group of the Republic of South Africa, 
making the Republic of South Africa Isra- 
el’s largest coal supplier. Other supply 
agreements were signed with Australia and 
the United States, but details were not 
published. A contract for maximum supply 
of 750,000 tons of United Kingdom coal over 
a 5-year period was signed in May 1981. 

Petroleum.— The Israeli Energy Ministry 
allocated $150 million over the next 3 years 
to carry out a program of over 100 shallow 
drill holes. Targeted drilling sites were 
located mostly in the Dead Sea area and 
along the southern section of the Mediterra- 
nean coastal plain. Despite attractive terms 
offered to foreign investors interested in 
participating, raising the necessary capital 
for the drilling has been a consistent prob- 
lem. 

The Israel National Oil Co. (INOO) antici- 
pated that 50% of the drilling costs would 
be raised through limited partnerships with 
foreign investors. Approximately $40 mil- 
lion was allocated for seismic surveys, for a 
total projected investment of nearly $190 
million. By yearend 1981, seismic tests con- 
firmed the presence of favorable structures 
in western Galilee. 

Hanah, the Government oil investment 
company, gave the initial approval for eight 
drill holes near the Dead Sea Works at 
Sedom. Three of the eight approved drill 
holes were planned for natural gas; one was 
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to be located in the Negev and two in the 
Judean Desert. By yearend 1981, pumping 
tests began at the 3-kilometer-deep (Notera 
II) gas well located in the Hula Valley. 
Technical assistance by the United States 
and Japan was expected to help produce the 
gas, which was reported to be mixed with 
water. Gas had already been discovered in 
two of the previous wells in the Notera 
series, one of which has been producing 
commercially. 

Israel Dead Sea Oil Project (IDSOP), a 
U.S. limited partnership, entered into a 
joint operating agreement with Oil Explora- 
tion Investments Ltd. (OEL), a subsidiary of 
INOC, to explore and possibly drill a poten- 
tial oil and gas field in the Sedom area. The 
$16 million project was split 40% IDSOP 
and 60% OEL, with OEL expected to be the 
project operator. 
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Oil Shale.—Israel and a firm from the 
Federal Republic of Germany were negoti- 
ating a joint-venture scheme for a $2.5 
million oil shale research project. U.S. as- 
sistance was requested to construct a plant 
that could process shale into 40,000 barrels 
of oil per day by 1990. The increased inter- 
est in developing Israeli oil shale reserves 
was due in part to the near doubling of the 
Nahal Zin reserves to 4 billion tons and 
recent discoveries of an additional deposit 
north of Eilat. The UM-Barek deposit was 
reported to contain approximately 3 million 
cubic meters (18.9 million barrels) of oil.‘ 


Pit age scientist, Division of Foreign Data. 
re necessary, es have been converted from 
Israeli virtu (Is) Ma U J.S. dollars at the rate of 
Is11.46= US$1.00 
*International Mon onetary Fund. International Financial 
VV * W Ha Ol ils De V. 34, 
eering. World e its. 
No. 1, January 1982, pp. 37-42. id 


The Mineral Industry of Italy 


By Roman V. Sondermayer! 


Italy remained a significant processor 
and consumer of imported minerals, metals, 
and fuels during 1981. The mining and 
mineral processing industry shared an esti- 
mated 1196 in the country's gross national 


1977 

All industries 123 

Extractive industry 94 

Mining of Mem 49 

Mining of nonmetals 99 
"Revised. 


Employment in the mineral industry had 
declined during recent years. The following 


1977 


5,198 4.285 3,725 3,099 
Mining of nonmetals 8,061 7,104 7,001 6, 550 


13,259 11,389 10,726 9,649 
NA NA NA 2289 


Mining of metals _ _ 


Total 
Production of fuels _ 


"Revised. 


Most of the minerals produced in Italy 
were of local significance. Minerals pro- 
duced in the country with some importance 
to the world economy were ornamental 
stone, pumice, feldspar, pyrite, fluorspar, 
barite, asbestos, and zinc. As in the past, 
Italy was without a large copper smelter 
and depended almost completely on imports 
of copper metal to meet its demand. 

The major events in the mineral industry 


product of about $400 billion.? 

Indexes for industry as a whole and for 
the mineral industry’s activities all showed 
downward trends, as shown in the following 
tabulation: 


1978 1979 1980 1981 
126 134 142 138 
94 101 97 93 
45 39 36 28 
100 107 104 100 


tabulation shows the latest data on employ- 
ment in the mineral industry. 


1978 1979 1980 


NA Not available. 


of Italy during 1981 included, among others, 
(1) completion of the reorganization of the 
state-owned steel producer, Finsider, (2) 
completion of the reconstruction of the zinc 
smelter at Ponte Nossa, (3) resumption of 
mercury production, (4) closure of the Ga- 
vorrano pyrite mine, (5) development and 
construction of a silica sand producing facil- 
ity, and (6) ratification of the new National 
Energy Plan by the Council of Ministers. 
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PRODUCTION 


During 1981, private and public compa- mineral producing and processing sector. 
nies owned facilities for production and Societa Mineraria e Metallurgica di Pertu- 
processing of minerals, metals, fuels, and sola S.A. in lead-zinc, Assiaierie Ferriere 
products derived from them. The Govern- Lombarde Falck in steel, and major foreign 
ment, through Ente Nazionale Idrocarburi oil and gas companies were the principal 
and its affiliates, Societa per Azioni Minero- privately owned companies in the sector. 
Metallurgiche (SAMIM) and Azienda Gen- During 1981, the mineral industry of the 
erale Italiana Petroli S.p.A.; Finsider with country showed mixed results. The extrac- 
its subsidiaries, Nuovo Italsider and Ac- tion industry, mostly metals, declined. 
ciaieria Piombino; and the Government- Table 1 shows the production trends for 
owned potash mines controlled most of the 1977-81. 


Table 1.—Italy: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981? 
METALS 
Aluminum 
Bauxilteeee _e_ 34,525 24,410 26,095 23,260 19,000 
Alumina n - 7 818, 538 854,120 900,373 794,491 
e 
EUM ECRIRE 8 260,086 210,710 269,112 271,211 269,945 
AUG Secondary _ — - ----------------- 225,000 222,000 245,000 266,000 €260,000 
Mine output, metal contentt 808 931 950 713 696 
total nanna CHER 71,548 1808 776 676 792 
Of which, regulu s 67 14 eat E V 
Bismuth meta 8 19 40 19 
ium metal, smelter________________ 448 378 521 482 
| Sa OR a UP TS 700 489 489 604 748 
ine ou CCC 20,000 17,500 15,600 12,200 23,700 
Iron and steel: 
Ore and concentrate:? 
Gross weight thousand tons 418 353 219 185 123 
NE content! do 201 139 88 73 50 
Pigiron __.______________ do- 11411 11,340 11,327 12,149 12,260 
Ferroalloys: 
Blast-furnace: 
st ps e ee a ee EL Pee HS 5,930 2,592 8,019 4,990 832 
erromanganese |. LL Lc. 57,679 61,822 67,384 *61,000 59,302 
Electric- 
Ferromangan esse 17,481 28, 107 21, 886 22092 12,468 
Silicomanganese |... ......- 40,050 42,615 54,513 44,914 : 
Ferrosilicon |... 22 —--- 76,511 67,700 80,521 71,857 55,144 
Silicon meta» 6, 14,422 *15,000 *15,000 *15,000 
Ferrochromiummm 39,753 877 42,531 41,150 10,833 
Ferrochromium-silicon |... NS 230 3) m e 
Othet- r o lom Sc 8,768 7,561 11,108 14,679 12,252 
Teal uc uode 8 262,472 261,926 295,962 275,682 219,894 
Crude steel thousand tons 23,934 24,283 24,250 26,501 24,777 
Semimanufactures CN 
Wire rod ____________ _ do 1,483 1,715 1,758 1,933 NA 
Sections do- 7,591 1,965 8,331 8,782 NA 
Plates and sheets |... do 5, 591 5,545 5,451 5,895 NA 
Hoop and strip. - -- -- ---- do- 824 822 872 871 NA 
Railway track material |... do- 199 197 221 217 NA 
semimanufactures and solids 
or tubes Pu 1,012 1,089 1,058 1,089 NA 
JC MA UR do 859 NA 
Total ũ . do 17,408 17,995 18,548 19,646 NA 
and forgings. .......— do. ..- 631 7 NA 
Cold-rolled sheet do 2, 2,785 2,851 NA NA 
A LL t Ei o- 772 824 1.089 
Mine output, metal content 31,500 30,500 28,051 22,819 21,568 
Refined: y 34,215 31,110 26,840 42,057 40,408 
Second ar 83,500 85,100 101,000 91,600 91,600 


See footnotes at end of table. 
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Table 1.—Italy: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1971 1978 1979 1980 1981P 
METALS —Continued 
Magnesium metal, primar 8,766 9,678 8,757 1,886 7,823 
ese, mine output: 
Gross weiggnhtlulü 9,314 9,741 9,782 9,165 8,756 
Metal content ____________________ 2,798 2,148 2, 2,768 2,614 
Mercury metall 76-pound flasks. . 406 87 Toa 96 5,516 
Silver metall troy ounces_ _ 1,222 890 1,065 1,366 1,768 
T JC“„ͤ»ᷣ»ᷣ;̃,/, 8 5,900 6,100 5,600 5,500 NA 
c 
Mine output, metal contentt 79,300 13,329 66,285 58,417 43,906 
Metal, primar 169,391 171,552 202,212 ; 180,903 
NONMETALS 
— ˙ð¹Üäꝛ] Ü e a Ed 149,327 135,402 143,981 157,794 137,086 
C» io te E E 152,646 236,613 214,630 , 177,005 
Bromingueuũ FaXn . 626 2590 590 600 
Cement, le thousand tons 88,204 38,232 39,289 41,772 41,553 
Bentonite JJC ³² a 8 do— 280 235 282 332 277 
Refractory excluding kaolinitic earth —do_ . _ — 259 363 268 226 210 
Fuller'searth. -------------------- 6,344 8,975 1,080 4,300 5,495 
DUREE PE yee ree thousand tons 82 70 67 89 74 
Kaolinitic earth o .--- 21 8 25 21 81 
Diatomit «4 30,000 30,000 30,000 30,000 25,000 
Feldspao 213,593 250,972 294,648 344,301 428,485 
Fluorspar: 
Acid-grade _--------------------— 148,335 180,018 134,349 124,774 128,838 
Metallurgical- grade 29,220 ,000 41,557 26,229 35,397 
ramic- grade 13,194 13,580 6,885 962 ata 
Toa um A ³·¹ ES ea 185,749 171,098 182,791 151,965 164,235 
Graphite, all grades 3,819 „108 4.102 8,957 8,585 
Gypsum, except dimension stone use 
thousand tons 4,180 *4, *4,200 *4,200 4,820 
Lime, hydrated and quicklime_ ~- - — — ~ — - do... 2,197 2,141 2,100 2,365 2,807 
Nitrogen: N content of ammon ia do... 1,168 1,444 1,430 1,397 1,472 
Perlite o ˙i: ea ek 90,000 90,000 90,000 90,000 85,000 
Pigments, mineral Iron oxides, natural ______ 1,700 1,400 1,000 1,000 
Potash, crude salts: 
Gross weight |... thousand tons 1,87 9 1,636 1,527 1,302 1,418 
KO equivalent o---- 225 196 182 156 170 
Pumice and related materials: 
Pumice and pumiceous lapilli |... do... 750 780 850 571 600 
Porrolann n NN *5,100 *5,800 *5,900 5,156 *6,000 
cortes, all types, gross weight |... do- 786 804 859 681 
"e lacis CGO eonun do- 1.019 1.210 1, 200 1, 800 964 
Rock and brine do— ; 8,721 4,490 8,997 8,601 
Sodium and potassium compounds: 
Caustic soda _-------------------- 11,150 9,871 9,858 9,581 8,484 
Sodium carbonate? |... thousand tons 95 95 95 95 95 
Sodium sulfate . - - - --- --- ----- 8 1.018 1.012 91, 010 91, 000 900 
Stone 
Dimension:“ 
Calcareous: 
fee and onyx- ------ do— NA NA NA 4,000 3,500 
c ER Eres do— - 850 850 NA NA NA 
d in blocks: 
F do— 1100 12100 NA 1.200 1,100 
Colored 3 do... 800 800 NA 1,016 *1,000 
Schist (calcareous) ) do- 35 735 NA 908 4900 
Travertin do- *1.330 *1,330 1.302 1.072 51,100 
CCCCCCCCCFCCTCT0 ana do- 3, 500 8, 500 NA 1,449 5800 
Other: 
Gnellg 8 do— __ 448 448 NA NA NA 
Granite occ 740 740 NA 1,474 *1,500 
Lava, basalt, trachyte do— 5,660 5,660 NA 4,112 4,100 
Porphyry - // 8 350 350 NA 932 4950 
Sand stone oss 470 470 NA NA NA 
Slat. 8 do... 100 100 NA 1,021 *1,100 
Tuff, volcanic do... *2,400 *2,400 NA 8,178 *8,200 
Crushed and broken: 
careous: 
Dolom ite do- 1.000 1,000 NA 1,082 *1,100 
ne: 
For cement and lime do *39,000 *39,000 *40,000 e 
For construction do... - *11,500 *12,000 *12,500 SUB 9000 
r: 
morc c a do... NA NA NA 932 *950 
Quartz and quartzite do... *480 *480 NA NA *1,100 
Sandstone ___________- maius NA NA NA 1,250 NA 


— See footnotes at end of table. 
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Table 1.—Italy: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1971 
NONMETALS —Continued 
Stone —Continued 
Crushed and broken —Continued 
Other —Continued 
ntine* _____ thousand tona. _ *525 
, volcaniee — 3 3.000 
Strontium minerals: Celestite 4700 
Gross weight of ore thousand tons. . 
Recovered as elemental and in compounds: 
Elemental from ore do- 36 
S content of pyrites do- 871 
Byproduct: 
3 ing. do. ä *936 
Othersouroes? |... . do 223 
CC A do 666 
Talc and related materials... . . 165,856 


Asphalt and bituminous rock, natural: 
on 


For distillation... -------------- ,924 
, 77,419 
Carbon black 158,630 
Subbituminous (sulcis coal) _ thousand tons (5) 
Ü AAA tx do. __ 1,844 
Coke, metallurgicalll!l!l·· do... 1,676 
ee 5 x WERE min cubic feet 485,115 
a gas liquids: Natu ine 
thousand 42-gallon barrels. _ 281 
Petroleum: 
NOU ͤ ET do. ..- 7,818 
Refinery products 
Gasoli 
Aviation do- 416 
Motor --------------- do 135,462 
Jet fuel do- 12, 
rosine — —— ------------- do- 23,104 
Distillate fuel oil! do- 198, 706 
Residual fuel oli do... 305,342 
Lubricants. — -- ----------- do- 5 
Other... ˙· - eee do— 125,396 
Refinery fuel and losses do... 49,180 
// mem do- 856,180 
*Estimated. Preliminary. Revised. NA Not available. 


Table includes data available through Sept. 10, 1982. 
*Excludes pelletized iron oxide derived from pyrites. 
*Included with other if any was produced. 


1978 


*525 


104 
830 


36 
214 


684 
167,740 


46,638 
68,560 
155,768 


1979 


1980 


*170,000 


“Serpentine output for dimension stone applications (if any) is included with crushed and broken stone. 


Less than 1/2 unit. 


TRADE 


1981? 


567 
163,390 


During 1981, Italy remained dependent foreign trade in minerals and related com- 
on imports of large quantities of raw mate- modities for 1979-80. 


rials and fuels. Tables 2 and 3 show Italy's 
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Table 2.—Italy: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


ä 


Ash and residue containing aluminum- _ — 
Metal incl all 
Scrap HE 


Antimony: 
Ore and concentrate 
Metal including alloys, all ſorm - ~~ - - 
Arsenic trioxide, p acid 
Bismuth metal including alloys, all forms 
Cadmium metal including alloys, all forms 


Chromium: 


Chromite 

Oxides and hydroxides --------- 

Metal including alloys, all forms . 
t: 


Oxides and hydroxides ___________- 
Metal including alloys, all forms . _ 


Columbium and tantalum metals, all forms 
including waste and scrap - - - -------—- 


Gallium, indium, thallium 1 all forms 
Germanium metal including alloys, vafe forms 


Iron and steel: 
Ore and concentrate, except roasted pyrites 
Roasted pyrite s 
Metal: 
SCHRD co ee eects 
Pig iron, cast iron, spiegeleisen, 
powder, hot 
Ferroalloyh hy „ 
Steel, primary form 
angles, shapes, ns 
thousand tons. . 
Universalis, plates, sheets 
Hoop and strip... do_ 
Rails and accessories do- 
Wire.. te TM 
Tubes, pipes, fittings ... do— 
C 
Ore and concentrate 


See footnotes at end of table. 


1979 


21,588 
52,006 
616,319 


3,282 


1,206 


10 
19,859 


1980 


(50 


4.125 
16,474 


4,813 
1,073 
11,148 
113 
2,613 
584 


96,217 


800 
200 


1,224 
46,559 


8,480 


12,074 
23,946 
695,302 


3,057 


1,193 
106 
11 


United 
States 


Destinations, 1980 
Other (principal) 


Greece 8,222; France 7 141. 
Netherlands 139,326; Spai 


West Germany 854; France 248; 
Turkey 125. 
M Germany 5,289; France 


West Germany 22,614; France 
19,556; United Kingdom 5,931. 


Belg iun ere 114; 
etherlands 100. 


Austria 1,332. 

France 1,438. 

NA. 

NA. 

United Kingdom 18. 

NA. 

Romania 2,862; 10457; Belgi 

li spi Germany 10 Belgium- 

France 1,300; P v; RR 
978; Greece 566. 

Spain 770; West Germany 300. 

West Germany 5,939; Belgium- 
Lusembour 2,561. 

Austria 49. 

France 367; West Germany 139. 


West Germany 815; France 300; 
8 


919562 2. Switeeriand 7, ff. 
NA. 
NA. 
Frenos 36,480. 
France 5,736; West Germany 
France 8,288; Netherlands 1,810; 


90,000; Lebanon 76,110. 
West Germany 714; France 512; 
Libya 368. 


France 271; West Germany 172; 
U.S.S.R. 167. 

ca 24; Greece 13; U.S.S.R. 

beer 4; Egypt: 27 

France 1 gera 1 est 

U.S. S. R. A i Libya 162; West 
Germany 


West Germany 3; France 2. 


Greece 10,900; Austria 4,094; 
U.S.S.R. 2,500. 
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Table 2.—Italy: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


Lees Other (principal) 
METALS —Continued 
Lead —Continued 
Ash and residue containing lead 12,862 7,758 e France 7,368. 
Oxides and hydroxides 720 21 NA NA. 
Metal including alloys: 
SOCBD-- o A de ee 251 21 NA NA. 
5 JVC 8 20,505 4,199 -- Turkey 1,522; Libya 1,196. 
-— aid 1l eee 871 855 __ Switzerland 268; ibya 231. 
esium metal inc oys: 
ae ee 596 554 318 France 143. 
Unwrougknttlkttle! 5,815 4,285 — West Germany 3,634; Austria 
F JJ ERR 193 249 __ France 122; Israel 40. 
Ore and concentrate 3 5 203 NA NA. 
Oxides and hydroxides— 177 124 _. West Germany 115. 
Metal including alloys, all forma 12 73 NA NA. 
pt a 76-pound flasks_ . 9,512 6,681 -- Spain 6,536. 
0 
ando concentrate T id oe aS eee 184 179 -— Austria 144. 
Ni Lee including alloys, all form 36 10 NA NA. 
ic 
Matte, speiss, similar materialss _ _ _ 10 2 NA NA. 
etal including alloys: 
De oe ee eee 299 271 -- India 117; Switzerland 79. 
Unsrougggnt 226 168 ee France 14; Netherlands 50. 
mimanufactures 493 500 —— Tunisia 107; Yugoslavia 39; 
Platin metals including all HEN 
um-group inclu oys, 
unwrought and partly wrought 
thousand troy ounces. . 2,201 162 13 Israel 34; West Germany 17; 
United Kingdom 15. 
Rare earths: 
Oxides and other compounds value $1 579 $4,793 NA NA. 
Metals including alloys, all form NA NA. 
Selenium, elemental. _ _ _ _ — — — kilograms. _ 1 700 700 -- All to Togo 
Silicon, elementaa»aaalll 10,246 25,064 10,492 West Germany 3, 3,811; Japan 
Silver metal including alloys, unwrought and E 
partly wrought. thousand troy ounces. . 8,890 7,912 10 TER 3,054; United 
Kingdom 1,765. 
Tum and arsenic metals |... ------ 11 NA NA. 
J value — $42,253 NA NA. 
Tin hotel including alloys, all forms 37 444 -- France 111; Denmark 69; West 
Germany 61. 
Titanium: 
Ore and concentrate SPS 96 NA NA. 
Oxides and hydroxides |... 23,218 1,867 -— China 180; Yugoslavia 159; 
Switzerland 114. 
Metal including alloys, all forms - ~~ ~~~ 125 118 2 France 26, United Kingdom 25. 
and concentrate ue $4,212 3 
Metal al including alloys, all form 98 65 -- West Germany 45. 
„ 1 UT 
| Metal including alloys all forms . value ED $6,146 NA NA. 
c: 
Ore and concentrate 2,964 2,908 -- Austria 2,822. 
Matte, ash, residue containing zinc _ . _ ~~ 14,473 7,013 NUR i Germany 5,865; Austria 
Oxides and hydroxides 3,105 4,756 -- West Germany 9 T Hungary 
Metal including all PR idi 
in oys: 
Dee ee 1,418 2,138 -- West Germany 2,001. 
Blue poẽ-der7r!r‚,r 288 114 = France 48; Austria 20 
nwrought _______________-_ 16,558 20,340 1,999  USSR.4, ,996; France 4,355. 
Semimanufactures |... 830 2,016 -- East Germany 360; France 300; 
Portugal 283. 
Zirconium: 
Ore and concentrate 3,862 487 NS Algeria 75. 
ott including alloys, all forms - — — ~~ _— 92 (1) NA NA. 
Ores and concentrates... 1,379 2,746 — France 1,172; Austria 795. 
Ash and residue containing nonferrous 
f a ee 12,432 18,201 TT T Germany 9,186; France 
NN hydroxides, peroxidees 332 664 A" France 94; Spain 72. 
Metalloids _________________ 2 ) NA NA. 
Alkali and alkaline earth metals .. __ 440 96 -- Yugoslavia 35. 
Base metals including alloys, all forms 13 13 NA NA. 


See footnotes at end of table. 


1979 


Destinations, 1980 
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Table 2.— Italy: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
7 United Other (principal) 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ _ 210,292 220,100 36,500 United Ki omn 113,834; 
Algeria 4 
Artificial: Corundum _____________ 2,614 2,197 2c Austria SOL 804; Bulgaria 442; 
Dust and powder of precious and semi- 
dinane and p olishing ishing w N 18 435 17 657 2 Fran 1,982; West Ge 
rin and po w and stones_ ; ; ce est Germany 
1,843; Saudi Arabia 652. 
Asbestos, cru le 74,478 63,815 5 Weak Frane y 24,490; Nigeria 
Barite and witherite. - - |... - 88,736 105,358 cee Algeria 33 500 RM 20,415; 
ibya 9,500 
Boron materials: 
Crude natural borates. |... 1,998 3,650 ine 1 Germany 2,952; Yugoslavia 
Oxide and acid 6,300 5,042 872 West Germany 2,489; France 
cement thousand tons__ 1,695 821 7 Saudi Arabia 159; Israel 156; 
Libya 129. 
Chalk pe AA A 567 554 NA NA. 
Cla a clay products: 
rude: 
Benton itte 31.246 18.967 -- Libya 7,575; France 5,924. 
Kaolin _______ ~~ ~_____-___ 29,490 30,008 E France 21 757 Greece 5,324. 
. %% 8 9,485 7,295 -- Tunisia 2,650; Hungary 1,206. 
ucts: 
Refractory including nonclay brick 99,942 133,062 _. West Germany 14,470; Egypt 
11,969; Romania nia 9 187. 
Nonrefractor . thousand tons_ 2, 878 2,120 128 West Germany 596 ; France 508; 
Saudi Arabia 153. 
5 chio lite (3) 28 NA NA. 
ond: 
Gem, not set or strung- _ _ - - - — carata _ 31,186 15,586 et F Antilles 39,033. 
Industrial do- 82, 808 142,402 NA 
Diatomite and other infusorial earth n 1,866 885 NA NA’ 
Feldsper ett 37,601 37,344 -- West Germany 15,348; Switzer- 
land 6,584; ria 4,1 120. 
Fertilizer materials: 
Crüde — eas 6g cue D Le 6,797 10,070 — France 4,885; Austria 2,012. 
Manufactured: 
Nitrogenous thousand tons. . 1,458 1,320 v W 285; India 259; China 
Fhosphaticq---— do... 2 2 es Mainly to Switzerland. 
Potassic. _________---- do... 105 12 -- Algeria 26; Japan 10; Tur te 
Other including mixed- .. _ _ - do— 335 282 — West Germany 42; Venezue 
Ammonia -------------------—- 16,927 53,160 EN Israel 23, 144 Greece 12,023; 
Switzerland 11 611. 
Fluor par 55,080 83,753 46,945 Canada 9,500; Romania 6,541; 
Norway 5,450 
Arapata, , ee P——" 3,854 3,414 — France 2,644. 
23 and plasters s 11,931 13,003 __ Switzerland 6,532. 

FEN Cep 8 96,437 33,639 _. Switzerland 29, 466. 
Manca glace aS tet Pie 8 151,740 120,812 -- Austria 30,474; West Germany 
i 25,344; Netherlands 16,120. 

Crude including spine and waste 661 1,127 -- France 312. 

Worked including Ga neces bese dE 11 142 NA NA. 
Pigments, mineral incl rocessed iron 

C eke Oks ao or ne ea OR ENE Be nee ar 2,936 2,901 S France 1,8381; Belgium- 
Luxembourg 
Precious vi semiprecious stone, except 
ond: 

Natural „ kilograms_ _ 11,457 17,732 NA NA. 

Manufacture do 548 2.778 NA NA. 
Pyrites (gross weight? 3.375 3,797 E M Germany 7 y 1,686; Austria 

ce § 

Salt, all forma thousand tons 1,241 740 c) à sd 313; Sweden 
Sodium and potassium compounds, n.e.s.: 

Caustic oda 175,384 265,212 aa via ier U.S.S.R. 

Melt Egypt 19,878. 
Caustic potash |... 5... 8 17 NA 
Cf! y ML ETA 20,190 14,605 PEN d 7,496; Greece 3,220; 
Lebanon 5 414. 

Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked: 
Calcareouss 372,621 425,539 605 Saudi Arabia 58,278; Spain 


53,150; Japan 29,205. 
See footnotes at end of table. 
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Table 2.— Italy: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Stone, sand and gravel —Continued 
Dimension stone —Continued 
Crude and partly worked —Continued 


Paving and flagstone |... 
Other thousand tons 
Dolomite, chiefly refractory- grade 
Gravel and crushed rockkkkk 


Elemental, all form 
ulfuric acildCododdodͥdd 
Talc, steatite, soap stone 


Other: 
Crude 


Oxides, hydroxides, peroxides of strontium, 


magnesium, bariummnmn 
Building materials of asphalt, asbestos and 
fiber cements, nonm es 


MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura 


Carbon black and gas carbon 
Coal, all including briquets 
Coke and semicoke. ______________-~- 
Gas, natural — thousand cubic feet 
Peat incl briquets and litter 3 
m ery products 
line thousand 42 gallon barrels_ _ 
Kerosine --- do... 
Distillate fuel oll do... 
Residual fuel oi do. ___ 
Lubric ant do- 


Mineral jelly and wa gg do... 
Bitumen and other residues do- 


Bituminous mixtures, n.e.s _ n 8 


*Unreported quantity valued at $1,388. 
E 


unreported quantity valued at $1,384. 


1979 


3,320 
118,988 


40,244 
131,317 
1,121 
47,317 
620,069 


420,108 
190 
36,043 
55,181 
51,289 
354,707 


2,099 


152,787 


2,385 
44,989 


13,074 
645,114 


1,426 
664 


59,882 
22,951 
47,197 
49,311 

3,648 


4,544 


62,587 


4,050 
109,494 


89,479 
161,316 
1,099 
58,555 
660,670 


7,336 
44.779 


253,140 
107 
81,931 
54,015 
82,329 
378, 133 


1.887 


167,438 


3,336 
42,998 


18.890 
146,530 


1,373 
277 


36,891 
18,880 
24,056 
28,481 

4,331 


3,075 
17 

987 

51 

132 
12,122 


8,071 


Destinations, 1980 
Other (principal) 


France 1,155; Switzerland 863; 
Belgium-Luxembourg 795. 
West Germany 45,747; Switzer- 
land 13,567; Austria 13,281. 


Australia 2,167; Canada 1,015; 
France 898. 

West Germany 73,628; Switzer- 
land 53,216. 


West Germany 480; Saudi 
Arabia 215; France 91. 

France 24 979. Switzerland 
15,704. 

West Germany 103,967; Kuwait 

N He ,961; Switzerland 72, 704. 


Switzerland 28,292; France 
7,207; West Germany 3,068. 
Switzerland 220,636. 


Turke 45,738; Greece 16, 853. 
West Germany 10,584; United 
Kingdom 8,295; France 8,247. 


United Kingdom 62,733. 
Y lavia 205,652; Greece 
127 502. 


Japan 234; United Kingdom 199, 
nmark 158 


France 57,114; Libya 27,705; 
Tunisia 13, 650. 


Cameroon 1,436; Yemen Sana 
416; Ivory Coast 406. 
* oslavia 14,930; Austria 
,054; France 6, ,341. 
Se 6,923; ‘France 5,334. 
Romania 336 936; 1 
x Hi ,080; Algeria 55, 


NA. 


Netherlands 10,345; France 
4,028; United Kingdom 3,663. 

Netherlands 2,661; United King- 
dom 1,606; Greece 1,480. 

Syria 3,308; Tunisia 1,923; 
Netherlands 1,564. 

bi te P Algeria 1,425; 


Belew 5 545; 
ria 394; Netherlands 299. 


^ 651; Algeria 467; France 
Poland 5; West Germany 2 
Austria 373; Tunisia 193; 
Switzerland 181. 
Libya 13; Somalia 11. 
Egypt 110. 


France 53,790. 
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Table 3.— Italy: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
d oo Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 
thousand tons 2,287 2,288 -- Australia 1,623; Guinea 404. 
Ash and residue containing aluminum. _ _ 62,260 59,147 2x nin 38,406; West Germany 
Oxides and hydroxides 179,690 180,187 ias France 74,837; Y lavia 
39,159; Guinea 25,660. 
Metal including alloys: 
SCIHD uc ü eu 51,154 79,093 14,645 West Germany 19,961; France 
13,269; Switzerland 12, 481. 
Unwroughnt „ 216,281 339,185 — 18,152 West Germany 12,914; France 
55,191; Netherlands 26,542. 
Semimanufactures 92,114 112,042 6, 670 west Germany 39,302; France 
25,797; Beigiura Lusenbourg 
13,801. 
Antimony: 
Ore and concentrate "t 3 NA NA. 
Metal including alloys, all forme 121 106 NA NA. 
Arsenic trioxide, pentoxide, acids 820 852 _.  Belgium-Luxembourg 387; 
France 308. 
Beryllium metal including alloys, all forms 
kilograms. . 1,400 7,800 NA NA. 
Bismuth metal including alloys, all forms 55 62 _. United Kingdom 26. 
Cadmium metal including alloys, all forms 85 68 e West Germany 42. 
Chromium: 
Chromite __.....______________ 232,445 171,045 _. Turkey 56, oot ari soa pA Soutt 
Africa 39 39,102 
Oxides and hydroxides 2,202 1,941 -. West 3 i 525. 
Metal including alloys, all forme 206 186 -- United Kingdom 63; West 
Germany 59. 
Cobalt: 
Oxides and hydroxides __________-_- 189 192 -. Be uide EE Fane vi West 
Metal including alloys, all forms |... 338 258 a Beigium-Lusembourg 77: France 
United Kingdom 45. 
Columbium and tantalum metals including 
8 err 8 26 12 5 Austria 1. 
Copper: 
Ore and concentrate 10 10,479 -- Australia 10,460. 
Cement copper kilograms_ _ 400 51,300 NA NA. 
Sulfate- oa es oeSE 3,063 2,205 ee: . : 5 5 
5 ted Kingdom 
Ash and residue containing copper 670 4.599 — Austria 4,089. 
Metal including alloys: 
SCIBD ⁰˙·1-. c 76,310 99,524 881 France 27,449; West Germany 
25,137; United Kingdom 
21,425. 
Unwrought 
Blister 6,802 2,240 OM s 1,298; United Kingdom 
Refined, unalloyed ________ _ 338,464 372,834 = e 109, 33.325 Zambia 77,387; 
eru 39 
Alloys: — eee ees 17,067 21,255 -- United Kingdom 5,783; West | 
886. 5,522; Yugoslavia 
Semimanufactures 107,552 144,188 4, 837 France 49,689, West Germany 
36, 1286 ; Belgium-Luxembourg 
Gallium, indium, thallium metals including 
alloys, all form kilograms- 1.200 1.400 -- Canada 400; Belgi 
Luxembourg 800. 
Germanium metal including alloys, all forms 
do... 200 1,200 NA NA. 
Iron and steel: 
Ore and concentrate thousand tons 17,318 16,912 -- Brazil 4,989; Liberia 3,116; 
uritania 1,897. 
oe pyrites ll 2,800 162 — France 698. 
etal: 
Scrae sd thousand tons__ 6,891 7,411 1.142 rr ne 2,605; West Germany 
Pig iron including cast iron and 
spiegeleis ens do— 517 672 a n many 168; France 147; 
Sponge iron, powder, shot _ _ do- 119 77 _. Canada 29; France 14. 
Ferroalloys: 
Ferromanganese ..... do— 122 120 -- France 50; Republic of South 
Africa 27. orway 12. 
Other do- 220 210 1 Norway 32; France 25: 
Yugoslavia 2]. 
Steel, primary forma do... 3,061 3,355 2 France 693; ium- 


See footnotes at end of table. 


Luxembo 9; West 
Germany 435. 
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Table 3.—Italy: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Semimanufactures: , 
Bars, rods, angles, shapes, sections 
thousand tons 


Universalis, plates, sheets 


Hoop and strip- ß do. ... 


Rails and accessories do 


Tubes, pipes, fittings _ do- 
Castings 


and forgings, rough 
do... 


Ore and concentrate 
Ash and residue containing lead 


Oxides and hydroxides 
Metal including alloys: 
Scrap 


Semimanufact 


Metal including alloys, all forms — ——__ _ 
Nickel: 

Matte, speiss, similar materials _ _ __ _ _ _ 

Metal ‘including alloys: 


Platinum-group metals nauding alloys, 
unwrought and y wro 
thousan Eos ounces. . 


Rare-earth metals: 
Oxides and other compounds 
value, thousands. _ 
Metals, all form 
Selenium, elementaalll 
Silicon, elementar 


Silver metal including alloys, unwrought 
and partly wrought * wn 


thousand troy ounces. .. 


Thorium: Thoriiaaaa value. 
Ore and concentrate 
Metal including alloys: l 

CCC ograms_ — 


See footnotes at end of table. 


1979 


4,829 


48,707 
151,411 


1,588 
1,746 
1,649 


5,727 
314 
16,595 


2,811 


580 


9 
17,701 


44,264 
2,149 


4,514 


44,139 
173,235 


1.468 
2, 558 
1.880 


Sources, 1980 
Other (principal) 


France 329; West Germany 197; 
Austria 87. 


France 558; West German TA 295; 
Belgium-Luxembourg 
is 10; West German 
lgium-Luxembourg 2 
47; West Germany 27; 
s 16. 
Belgium-Luxembourg 31; West 
Germany 14; France 11. 
West Germany 168; France 82. 


West Germany 3; Switzerland 2. 


Greece 11,473; Canada 10,997. 

Hungary 565; Lebanon 504; West 
Germany 459. 

"ne Germany 1,523; France 


United Kingdom 12,082; West 
Germany 7,512; France 5 709. 

West Germany 38 ,331; Republic 
of South Africa 19 235 
Morocco 17,311. 

Yugoslavia 683; France 437. 


West Germany 1,155; Nether- 
lands 


OMA 400; Netherlands 919; 
United Kingdom 19. 


Republic of South Africa 188,452; 
abon 155,700; Brazil 26,539 
Belgium-Luxembou 1,07 7; 
Spain 718; France 57. 
Re e of South Africa 718; 


ce 463. 
Spain 2 2,881; Netherlands 482. 


Netherlands 3, Do unum: 
Luxembourg 61 611 
Austria 47. 


Cuba 1,180; Australia 713. 


Norway 308; Austria 49. 
Republic of South Africa 4,081; 
55 8,170; Canada 


United Kingdom 816; West 
Germany 780; France 259. 


West Germany 332; Republic of 
South Africa 66; Switzerland 


France $848. 

Jaan A 76: Austria 40. 

Repub ublic of South Africa 14, 450; 
2108 ^d 9,488; Yugoslavia 


9 3 Un West Ger- 
many 2,479; United Kingdom 


Sweden 40. 
U.S.S.R. $183,992. 


NA. 
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Table 3.—Italy: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 j pura 
ande Other (principal) 
METALS —Continued 
Tin —Continued 
Metal including alloys —Continued 
Unwrouggnt 7,107 6,874 -- Malaysia 445 Indonesia 2,116; 
Thailand 1,090. 
Semimanufactures 410 435 117 West Germany 121; Un 121; United 
Kingdom 105; France 66. 
Titanium: 
Ore and concentrate 82,166 5,450 ER Republic o of 9 Africa 2,672; 
Oxides and hydroxidees ..... 43,552 39,406 ee ity Germany 14,548; France 
x 50435 : Belgium-Lux rembourg 
Metal including alloys, all formwa —_— 2,856 1,539 512 west Germany 332; U.S.S.R. 193; 
Austria 166. 
n: 
end concentrate 181 173 es Canada 153 
Metal including alloys, all forme 144 103 16 Hatea Kingdom 25; West 
rmany 23 
Uranium metal including alloys, yu forms (200 mem TEST. 
ý i ograms_ _ ; ; : 

Ore and concentrate 449 24 NA NA. 

Oxides and hydroxides |... 864 481 _. Austria 478. 

Metal including alloys, all forms 
E kilograms_ — 300 41,800 _. Austria 40,800. 

inc: 

Ore and concentrate 232,587 357,062 MUR Caneda 1 5 Ireland 66,096; 

ru 

Matte, ash, residue containing zine - — - 13,706 15,578 -- West Germany 6,279; Fran 

8,943; Switzerland 2.701. 

Oxides and hydroxideees _ 2,525 5.894 — France 1 782: West Germany 

1.782, Netherlands 1 1,046. 
Metal including alloys: 
SCPAD ceu Lc ceu E 4,022 3,358 Eu ue 9888. Le 1,667; iter: 
Blue powder 332 987 — West Germany 364; MM 222; 
Norway 14 
Unwrougnt 56,496 55,248 — West Germany 19,494; 8 
lands 9,906; 
Luxembourg 7. 
Semimanufactures 3,047 2,749 bG ar Germany l 588 France 
Zirconium: 
Ore and concentrate 67,273 65,696 _. Australia 59,346; Republic of 
South Africa 5,478. 
Metal including alloys, all forms 
kilograma 12,000 46,100 26,300 Canada 2,400. 
Other: 
Ores and concentrateaꝛꝝxx⁊ꝛ . 858 34,800 wl Greece 34,530. 
Ash and residue containing: 
Molybdenum, columbium, tantalum, 
titàánilum ek 20,395 78,156 _- Republic of South Africa 76,874. 
Other metals, n. es 13,695 10,460 Sa West — WE Greece 
Oxides, hydroxides, peroxides 8,680 6,920 32 West Germany 1,768; Belgium- 
Luxembourg 668; France 568. 
Metals: 
Metalloidds 45 14 NA NA. 
Alkali, alkaline- earth, rare-earth 
/ AAA Ln 4.862 5,520 ( West „ 4.361: France 
Base metals including alloys, all forms 68 35 "EET West Germany 28. 
NONMETALS 
Abrasives, n.e.s.: 

Natural: Pumice, emery, corundum, eto 2,138 1,986 162 Y 4 via 435; West Germany 

Artificial: Corundum _____________ 21,856 33,350 T West t Germany 10,364; Austria 

Dust and powder of precious a“ a 

semiprecious stones CAR 1,421 1,839 849 Ireland 811. 

Grinding and polishing wheels an 4,463 4,326 143 AUi ia 1,370; West Germany 
Asbestos, crule . 77,151 86,550 - Republic of South Africa 31,283; 
Barite and witherite 13,634 7,530 __ France 5,606; Spain 1,278. 
Boron materials: 

Crude natural borates 172,792 175,880 23,888 Turkey 138,558. 


See footnotes at end of table. 
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Table 3.—Italy: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Boron materials —Continued 


Products 


IPOs and chiolite. - - - -- --------—- 
Gem, not set or strung- - ----- carats_ _ 


Other including mixed 
thousand tons. _ 


Graphite, natural 
ypsum and plasters |... „ 


Crude inclu splittings and waste 
Worked i meludig agglomerated splittings 


Pigments, mineral: Iron oxides, processed 
Precious and semiprecious stones, except 


N atural roc UN kilograma. — 
Manufactured . do— 
Sit (gross ins On 8 


Crude and partly worked: 
Calcareous including marble _ _ _ 


Dolomite, chiefly refractory- grade 
Gravel and end crushed rock jd oh E ESE 


See footnotes at end of table. 


1979 


1,622 
73,158 
14,958 
29,912 

161,542 


741,827 


78.717 


4.691 
16,177 
264 


86,270 
1,024 
360 


20,440 


123,817 
8,573 
286,351 
240,244 
96,672 
2,194 
85,024 


5,022 


81,264 
17,844 


55,438 


791,216 208,348 


861,232 
120,557 


61,634 
854 
354,033 
221,140 


5,597 
46,902 


138,870 
171,516 
705,363 

875 
340,973 
105,531 


1,279 
RRI 


53 
108,662 
1,089 
352 
20,776 


93,790 
1,908 
291,010 
305,538 
80,173 
2,932 


202,146 


176,265 


4,546 
514,965 
4,123 


164211 


Sources, 1980 
Other (principal) 


Turkey 1,488; France 1,150; 
U.S.S.R. 884. 

France 63,781; Yugoslavia 5,691. 

France 17, 462. 


Greece 49, 

United Kingdom 345,099; France 
91,652. 

West Germany 431,003; France 
249,378. 


West German £s ,865; United 
we 1; Austria 


6,215. 
West LA 31,078; Switzer- 
land 14,980. 
Denmark 785. 


T 251,716; 
rael 29,238. 


Beli Aam Luxenibou 120,224; 
Republic of South Africa 


France 1,904; West Germany 
1,857. 


Canada 20,304; M ay 8, 527; 
West Germany 4 


C 3,715. 
Morocco HET ine 244. 


France 2,068; Yugoslavia 664. 


West Germany 42,794; Austria 
33,212; France 23,505. 

Tunisia 73,067; France 38,185; 
Israel 24,786. 

U.S.S.R. 245,415; East German 
105,173; West Germany 72,417. 

Tunisia 89; West German MT 

USS. R. 262,013; Austria 30,706. 

Spain 45,694; Mexico 25,541; 


ce 23,954. 
West Germany 697; U.S.S.R. 448. 
Austria 17, 


NA. 
Greece 77,620. 


India 166. 
W 69; France 


West Germany 14,132. 


West Germany 22,799; Thailand 


7,466. 
Switzerland 3,475; France 2, 035. 
U.S.S.R. 200,468; Norway 34,128. 
Spain 200,960; Tunisia 75,440. 


Ex 50,701; West Germany 
Romania 1,049; West Germany 
Switzerland 40,403; France 


27,436; U.S.S.R. 22,934. 


Portugal 36,799; p 83,541; 
Yugoslavia 38 

France 4,319. 

Spain 119,552; Finland 87,191. 

Spein 512; ; Portugal 337; 


Bulgaria 
Netherlands 621; Austria 220. 
erri 6,268; West Germany 
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Table 3.—Italy: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
d 9 Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
55 except dimension 388 42 NA NA. 
Quartz and quartzite: 
Piezoelectric crystals. _ _ kilograms. . 5,910 9,548 e West Germany 8,740. 
ffn a a 45,054 52,219 x Switzerland 35,494; West 
Germany 8,04 
Sand excluding metal-bearing 
thousand tons 1,188 1,255 _. France 788; Belgium- 
Luxembourg 323. 
Sulfur: 
Elemental: 
Other than colloidal ... ...... 154,861 603,280 "s da 349,307; France 114,901; 
Poland 113,139. 
Colloĩidlk4.nndnd 1.591 1.297 _. West Germany 1,156; Yugoslavia 
Sulfuric acid 41,682 5,389 Switzerland 2,205; West 
Germany 621. 
Talc, steatite, soaps tone 21,790 24,046 mee Austria 13,380; France 5,771; 
e Belgium-Luxembourg 2,247. 
er: 

Crüdé -erac ↄ A ee ee 87,507 111,348 3,436 U.S.S.R. 40,023; WW ublic of 

TE Africa Greece 

Slag, pend similar waste, not metal- 

%%ù% 8 5,507 3,694 NA NA. 
Oxides, ‘hydroxides, peroxides of strontium, 
magnesium, barium. - - ---------- 923 974 320 United Kingdom 153. 
Building materials of asphalt, asbestos and 
fiber cements, unfi nonmetals_____ 32,552 31,924 864 France 13,895; Yugoslavia 5,045; 
Austria 4, 664. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,786 913 820 NA. 
Carbon black and gas carbon 29,934 22,960 2,410 France 10,530; West German 
2,782; United Kingdom 2, 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 13,865 16,517 6.060 | Republic of South Africa 3,058: 
oland 2,419; Austria 1,126. 

Briquets of anthracite and bituminous coal 1,224 518 _. West German y 384. 

Lignite including briquets ... 88,111 110,999 = bre Germany 54,986; Yugo- 
Coke and semicoke. _______________- 168,450 100,239 ae Er 65,581; West Germany 
Gas, natural: 

Gaseouns million cubic feet. 462,432 459,712 i U. 5 S. Wm o ,611; Netherlands 

Liquefied _ thousand 42-gallon barrels. _ 20,087 12,793 — All from Libya 
Peat including briquets and litter 35,222 ; SM litri Germany 21,073; U.S.S.R. 
Petroleum: 

Crude and partly refined 

thousand 42-gallon barrels. _ 806,191 653,079 — Saudi Arabia 222,850; Iraq 
94,508; Libya 89,018. 
Refinery products: 
Gasoline do- 12.231 16,791 __ Saudi Arabia 2,838; Egypt 1,914; 
Libya 1,914; Kuwait 1 879. 
Keros ine do— 1,014 814 M "n X 24; Netherlands 164; 
a 
Distillate fuel oil do- 4.640 24.482 1 Romani 3, 8,739; United Kingdom 
3,669; France 2,871. 
Residual fuel oil do_ ___ 57,746 91,416 — Venezuela 13 429; France 10,002; 
Netherlands Antilles 5, 301. 
Lubricants _ - - - -------- do- 880 1.404 237 ce 297: United Kingdom 
143, Romania 132. 
Other: 
Liquefied petroleum gas 
do. ... 3,004 6,473 —— Saudi Arabia 1,066; West 
Germany 978; Libya 892. 
Mineral jelly and wax ..do.... 343 289 ee. West Germany 99; ungary 47 
Bitumen and other residues 
Dc 1,784 1.679 1,406 Albania 232. 
Bituminous mixtures do- 11 14 1 France 4; Sweden 3. 
Petroleum coke do... 4,666 4,515 3,344 United Kingdom 310; West 
Germany 276. 
Mineral] tar and other coal-, petroleum-, and 
erived crude chemicals 361,480 409,711 88,122 5700 41,353; Yugoslavia 
; West Germany 18,209. 
NA Not available. 


!Less than 1/2 unit. 
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COMMODITY REVIEW 


METALS 


Antimony.—At the Manciano Mine, own- 
ed by SAMIM, exploration continued in the 
San Martino sul Fiora and Salaioli conces- 
sions. At yearend, results were inconclusive. 
Furthermore, negative results stopped ex- 
ploration for antimony near the Villasalt 
Mine, operated by SAMIM. 

The antimony smelter at Manciano re- 
mained the only producer of antimony met- 
al in Italy. 

Iron and Steel.—Restructuring and eco- 
nomic difficulties were the highlights of the 
Italian steel industry. 

During 1981, the Government of Italy 
through its Comitato Intra-Ministeriale per 
la Politica Industriale (CIPI) (Interminis- 
terial Committee for Industrial Policy) had 
approved restructuring of Government- 
owned Finsider, the largest producer of iron 
and steel in the country. 

Three operating companies, organized 
according to products, Nuovo Italsider, 
Acciaieria Piombino, and Societa Italiana 
Acciai Speciali (SAIS), replaced Italsider. 
Nuovo Italsider, with plants at Taranto, 
Cornigliano, Bagnoli, and Campi, became 
the largest producer of pig iron, steel, and 
flat-rolled products in the country; Piombi- 
no, with plants at Piombino, San Giovanni 
Valdarno, and Marghera, became the larg- 
est producer of rails and sections in Italy; 
SAIS took over management of the special- 
ty steelworks of Breda and Cogne and be- 
came the country’s largest producer of spe- 
cialty steels. 

The economic situation of steel producers 
was serious, and most of the accounts closed 
in 1981 with large losses. The main causes 
for the difficulties were the high cost of 
credit, excessive borrowing, rising labor 
costs, high absenteeism, payment in re- 
valued U.S. dollars for almost all raw mate- 
rials used in the industry, increased prices 
for electricity, a small increase in steel 
prices, and payment for exports to other 
European Communities countries in curren- 
cies that had a fixed parity with the lira. 

In April 1981, a major agreement be- 
tween United States Steel Corp. and Finsi- 
der was signed. United States Steel will buy 
120,000 tons per year of oilfield drill pipe 
through 1985, having a total value of $600 
million, from Dalmine, a subsidiary of Fin- 
sider. In addition, a $400 million rolling mill 


for production of pipe in the United States 
was to be purchased in Italy. The technolo- 
gy for the rolling mill will be wholly Italian. 

Nippon Steel Corp. and Finsider conclud- 
ed an 18-month agreement on technical 
cooperation. The principal aim of the con- 
tract was to improve the operations at 
Taranto iron and steel works. About 100 
professionals from Japan started to work at 
Taranto. During the summer of 1981, their 
target was to lower production costs by 8%. 

Lead and Zinc.—Mines owned by SAMIM 
accounted for most of the lead and zinc 
mine production in Italy because the Sala- 
fossa Mine, operated by Pertusola, remain- 
ed closed; mines owned by Piombo Zincifera 
Sarda were acquired by SAMIM in May 
1981. 

Miniera di Masua, owned by SAMIM and 
located in Sardinia, produced about 650,000 
tons of complex lead-zinc sulfide ore from 
the Marx ore body. In addition, at Masua, 
preparation continued for production from 
a deeper sulfide ore body, Nebida. Explora- 
tion near the two ore bodies and in the 
general area of the mine have led to an 
increase of ore reserves, but quantities and 
grades were not made public. Reconstruc- 
tion of the beneficiation plant at Masua 
started, but details were lacking. 

At Mineria di Monteponi in Sardinia, 
owned by SAMIM, work on restructuring 
the mine was underway during 198i, and 
the new pumping station on level 200 be- 
came operational. Modernization of the flo- 
tation plant at Campo Pisano continued 
without interrupting production of concen- 
trates. Monteponi and San Giovanni Mines 
supplied ore for the Campo Pisano plant. 

At Miniera Funtana Raminosa, also a 
SAMIM mine in Sardinia, production stop- 
ped awaiting completion of construction of a 
new flotation plant. 

SAMIM and Pertusola produced lead and 
zinc metal in Italy. About 52% of the lead 
and 23% of the zinc metal smelted in Italy 
were produced from domestic concenirates. 
Pertusola produced zinc at its Crotone 
plant. SAMIM produced zinc and lead at the 
Porto Vesme plant and lead at the San 
Garino plant, and at the Porto Marghera 
plant, zinc was the principal product. Dur- 
ing 1981, at the Ponte Nossa plant, con- 
struction was completed to treat residues 
containing zinc and copper for recovery of 
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those metals. 

Mercury.—At the Monte Amiata Mine, 
Province of Siena, owned by SAMIM, pro- 
duction started in 1981 after 5 years of 
closure. The Ministry for Industry had fixed 
production at 5,500 flasks per year of mer- 
cury metal. 


NONMETALS 


Asbestos.—The Balangero Mine, Prov- 
ince of Turin, owned by Amiantifera Ba- 
langero S.p.A. remained the only producer 
of asbestos in Italy during 1981. At the 
Balangero Mine, exploratory drilling was 
resumed to determine asbestos reserves up 
to a depth of 500 meters. In addition, the 
company improved air cleaning in its asbes- 
tos plant near the mine. Air tests made 
during 1981 showed two fibers per milliliter 
of air, which was within the limit set by 
Italian authorities. 

Barite.—Three companies, Bariosarda 
Co., Edem Co., and Mineraria Baritina 
S.p.A., produced most of the barite in the 
country during 1981 from mines in Sardi- 
nia. Bariosarda was state owned, and the 
other two were privately owned. The larg- 
est mine was the Miniera di Barega e 
Mont'Ega, operated by Bariosarda Co. in 
Sardinia, accounting for about 30% of the 
country’s output. 

Fluorspar.—In the Gennas Tres Montes 
and Muscadroxiu Mines in Sardinia, owned 
by Mineraria Silius, work on a central shaft 
for both mines continued. Completion of 
this shaft was planned for 1984. 

Potash.—During 1981, Italkali S.p.A. 
operated a mine at Pasquasia and a plant at 
Campofranco, both in Sicily. No major 
events related to Italy’s potash industry 
were noted during 1981. Ore mined in Sicily 
was largely kainite. The latest trends in 
output of potash are shown in table 1. 

Pyrites.—During 1981, the Gavorrano 
Mine, Province of Grosseto, owned by Sol- 
mine S.p.A., was closed because the reserves 
were exhausted. 

Development of the Bocheggiano Mine, 
Province of Grosseto, also owned by Sol- 
mine S.p.A., continued during 1981. The 
mine should make up for production lost by 
the closure of the Gavorrano Mine. Startup 
was planned for 1983. 

At the Niccioleta Mine, Province of 
Grosseto, owned by SAMIM, work con- 
tinued on improving ventilation, concurrent 
with the introduction of diesel-powered 
equipment in underground workings. At 
yearend, three new fans were taking air out 
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of the mine at the rate of 140 cubic meters 
per second. 

Silica Sand.—A  100-ton-per-year silica- 
sand mining and processing facility was 
near completion at yearend 1981. The facili- 
ty was located in Termoli, region of Campo- 
basso, southern Italy, and was owned by 
Siro Sud S.p.A. The processing facility, with 
a Boxmag-Rapid H1W4 magnetic separator 
that had a throughput of 40 tons per hour, 
was expected to reduce the iron oxide con- 
tent from 0.26% to 0.17%. 

Talc.—Talco Graphite Valchisone S.p.A., 
with mines in Piedmont and Sardinia, pro- 
duced more than 50% of the talc in the 
country. The rest was produced by a num- 
ber of small operations in the Alps in 
central Italy. 


MINERAL FUELS 


Italys new National Energy Plan was 
presented by the Government to the CIPI in 
August 1981 and was ratified by the CIPI in 
December 1981. 

The new plan emphasized increasing the 
use of coal, natural gas, and nuclear power 
to meet growing energy demands in 1980-90, 
while reducing the relative share of oil from 
about two-thirds of total energy use in 1980 
to one-half in 1990. According to the plan, 
185 million tons of oil-equivalent should be 
used in Italy by 1990 compared with about 
150 million tons in 1980. 

In February, Law No. 22 expanding Ita- 
ly's mandatory strategic stocks was passed 
after being in Parliament for over 1 year. 
The new law provides for the increase of 
Italian reserves of crude oil and its products 
from a 90- to 100-day supply, to be handled 
and financed by refinery and large storage 
tank owners. In addition, the bill states that 
operators of commercial oil storage facili- 
ties, used in internal trade, must increase 
their reservoir reserves from 20% to 30% of 
capacity. 

Italy remained dependent on imports of 
high-grade coal, crude oil, and natural gas 
to meet its energy demand. Nuclear power, 
hydropower, and geothermal energy were 
the energy sources that should lower the 
country's dependence on imports. 

Coal.—Lignite remained the only domes- 
tic solid fuel of significance as a source of 
energy. Two mines, Miniera Santa Barbara 
and Miniera Pietrafitta, both owned by the 
Government-owned electricity-producing 
Ente Nazionale Elettrica, produced all of 
the lignite in the country. 

Work to start production in the Sulcis 


542 


Coalfield in Sardinia continued but slower 
than anticipated. The delay resulted from 
complaints by the City Hall of Porto Scuso 
over the location of an access road. Re- 
designing the road and obtaining necessary 
permits delayed the actual work. Activities 
in the Sulcis Coalfield reflect the efforts of 
the Italian Government to use coal, domes- 
tic and foreign, for production of energy in 
larger quantities than in the past. 

Natural Gas.—Although gas remained 
the largest primary energy source produced 
in the country during 1981, imports of 
natural gas were needed to meet one-half of 
the country's gas demand. 

Exploratory drilling led to discovery of 
natural gas at various locations, any of 
which could become commercially signifi- 
cant. Bonaccia, offshore Adriatic Zone B, 
and Falco, offshore Adriatic Zone F, appear- 
ed to be the most promising. 

Italy experienced difficulties with its gas 
supplies during 1981. Deliveries from Libya 
ceased, deliveries from Algeria did not start 
as scheduled, and imports from the U.S.S.R. 
were below amounts stipulated in the con- 
tracts. 

Contacts with representatives of the 
U.S.S.R. on Italy's purchases of natural gas 
from the U.S.S.R. continued during 1981. At 
yearend, it appeared that an agreement on 
delivery of 210 to 250 billion cubic feet of 
natural gas per year, for 25 years, at a price 
of about $4.65 per million British thermal 
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units, was near conclusion. 

Petroleum.—In spite of poor results in 
exploratory drilling, the area covered by 
permits for petroleum exploration increas- 
ed by 14% when compared with permits 
granted in 1980. In addition, about 123 wells 
were drilled during 1981, about one-third 
more than that of 1980. About 20 onshore 
and 6 offshore rigs operated in Italy. The 
results of oil exploration were less success- 
ful than those for natural gas. À number of 
wells were positive, but only one, Vega, 
offshore Sicily, was thought to be of com- 
mercial value. 

The petroleum refining industry had a 
poor year during 1981. Although Italy had 
the largest refining capacity in Europe, 
most of the refineries were obselete. The 
estimated utilization of petroleum refin- 
eries was about 6096 of capacity. A drop in 
foreign demand and internal problems of 
the domestic private sector were mentioned 
in company annual reports as the principal 
reasons for the lower throughput. Refin- 
eries in Sicily and Sardinia, which had a 
high concentration of service refineries, 
were affected far more than refineries in 
other parts of Italy because local demand 
could not absorb surpluses generated by low 
exports. 


iuis scientist, DR of Foreign Data. 
ues have been converted from 
Italian lira (Lit) to Us. ~ dolre at the average rate for 1980 
of Lit856.00 = US$ 


The Mineral Industry of Japan 


By John C. Wu! 


Japan's economy continued to achieve a 
positive growth in real gross national prod- 
uct (GNP). However, the 2.9% real econom- 
ic growth in 1981 was less than that of 1980 
and was below the 4.1% predicted by the 
Government. According to the Economic 
Planning Agency, Japan's real GNP in 1975 
constant yen was 194,218.4 billion yen (U.S. 
$880.7 billion) in 1981 compared with 
188,733.6 billion yen (U.S. $832.3 billion) in 
1980.2 The slower growth in 1981 was attrib- 
uted primarily to the lower level of personal 
consumption expenditure, private plant and 
equipment investment, and private housing 
investment. Exports, which increased 
16.4% compared with the 1980 figure, re- 
mained the source of basic strength in 
Japan’s economy in 1981. During 1981, Ja- 
pan’s wholesale price index increased only 
1.7%, while the consumer price index rose 
4.9%. Japan’s unemployment rate remain- 
ed between 2.0% and 2.4% of the 56.3 
million labor force. 

The activities of most mining and miner- 
al-related industries were at a relatively 
low level in 1981 owing to the sluggish 
domestic demand. Two industries, alumi- 
num smelting and petroleum refining, were 
experiencing serious financial difficulties. 
According to Japan’s Productivity Research 
Institute, the levels of output as measured 
by production index (1975— 100) for all in- 
dustries and selected mining and mineral- 
related manufacturing industries for the 
1978-81 period were as follows: 


Industry 1978 1979 1980 1981 
All industries 122.7 132.8 1420 146.1 
Mining 105.9 101.0 99.7 96.2 
Herm 100.0 92.9 94.9 93.1 
Metal 99.8 86.2 80.2 80.1 
Nonmetal . _ _ — 119.1 125.5 126.6 119.2 
Crude petroleum 
and natural gas 104.5 95.1 86.3 81.8 
Manufacturing 122.9 133.3 142.9 147.2 
Iron and steel . .. 110.1 1226 124.8 117.4 
Nonferrous 
metals 135.0 142.9 143.5 138.9 
Stone, clay, glass 
u "em 121.0 129.0 132.3 124.1 
Petroleum and 
coal products _ 104.0 106.5 101.2 95.3 


Despite the worldwide economic reces- 
sion, Japan’s foreign trade improved sub- 
stantially in 1981. Two-way merchandise 
trade totaled $295.3 billion in 1981 compar- 
ed with $270.3 billion in 1980. Japan’s 
merchandise trade balance swung from a 
deficit of $10.7 billion in 1980 to a surplus of 
$8.7 billion in 1981 as a result of the higher 
export earnings from  high-value-added 
products such as numerically controlled 
machine tools, energy-efficient automobiles, 
electronic copiers, computers, video tape 
recorders, and other electronic appliances. 

Following the development "i eavy and 
chemical industries during the 1950's and 
1960's and two energy crises in the 19708, 
the Japanese industry began to undergo a 
new industrial revolution in 1980. During 
1980-81, many industries directly or indi- 
rectly related to petroleum were experienc- 
ing drastic structural changes. Japan's alu- 
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minum industry reduced output capacity by 
more than 50% in 1981 because of higher 
energy costs and competitive foreign suppli- 
ers. The Japanese ferroalloy industry was 
facing the same problems and was operat- 
ing at 6096 capacity. Japan's cement indus- 
try had converted about 84% of the indus- 
try's energy sources from C-type fuel oil to 
coal. The fertilizer industry scaled down its 
output capacity because of the reduced ex- 
ports. As a result of the depreciation of the 
Japanese yen and reduced oil consumption, 
Japan's petroleum refining industry was in 
a serious financial situation. The industry 
planned to shut down about 11% of its 5.45- 
million-barrel-per-day capacity and to 
transfer crude oil stocks from private com- 
panies to the public company, the Japan 
National Oil Corp. 

Japan's steel and nonferrous industries, 
however, continued their steady increase in 
capital equipment investment in 1981. Ac- 
cording to the Japan Development Bank, 
capital equipment investment by the steel 
industry increased 3596 to about $3.94 bil- 
lion in 1981, mainly for the purposes of 
increasing labor productivity, conserving 
energy, preventing pollution, and develop- 
ing new high-value-added products. Capital 
equipment investment by the nonferrous 
metal industry rose 33.2% to about $1.1 
billion in 1981, mainly for new smelting 
facilities for copper and titanium. 

Japan's total overseas economic assist- 
ance in fiscal year (FY) 1980 totaled $6.8 
billion compared with $7.6 billion in FY 
1979. However, Japan's Official Develop- 
ment Assistance (ODA) continued to in- 
crease by 25.396 to $3,303.7 million in FY 
1980, of which $1,960.8 million was for 
bilateral official development assistance in- 
cluding financial grants, technical assist- 
ance, and development lending and capital 
to developing countries; $1,342.9 million 
was for contributions to multilateral insti- 
tutions. According to the Ministry of Inter- 
national Trade and Industry (MITD, Ja- 
pan's economic assistance was provided to 
the development needs of the recipient 
countries by integrating ODA with trade 
and investment programs into a compre- 
hensive development package. 

In the early 1970's, Japan's expenditure 
for research and development (R&D) in- 
creased steadily at an annual rate of about 
1196, but since 1979 the rate of increase has 
been about 14%. In FY 1980, Japan's total 
expenditure for R&D increased 14.5% and 
reached $23.1 billion, which was about 2% 
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of Japan's GNP. Japan ranked second, fol- 
lowing the United States, in the amount of 
R&D expenditures, and accounted for about 
10% of the world's total R&D expenditures. 
In FY 1980, of the total R&D expenditures, 
about 60% was by private companies, 25.5% 
by universities, and 14.5% by the govern- 
mental research institutes. By source of 
funds, 72% was from the private sector and 
28% was from the Government. By types of 
research for the expenditures by private 
companies, 75.5% was for developmental 
research, 5% for basic research, and 19.5% 
for applied research; for the expenditure by 
universities, 57.9% was for basic research, 
35.3% for applied research, and 6.8% for 
developmental research; and for the ex- 
penditures by the governmental research 
institutes, 43.9% was for developmental 
research, 40.7% for applied research, and 
15.4% for basic research. 

Japan planned to raise the level of R&D 
expenditures from about 2% of GNP to 
about 3% of GNP and to raise the propor- 
tion of R&D expenditures by the govern- 
mental research institutes in the coming 
years. To achieve these goals, four measures 
were expected to be taken: (1) to strengthen 
coordination among industry, university, 
and Government; (2) to develop the program 
by MITI to promote home-grown technolo- 
gy; (3) to train sufficient numbers of R&D 
personnel and to provide the environment 
for the full utilization of personnel; and (4) 
to expand international cooperation in 
R&D. The accelerated rate of increase in 
R&D expenditures over the past few years 
was in line with a shift of Japanese industry 
from heavy reliance on foreign technology 
to heavy investment in original invention 
by Japanese private companies and public 
institutions and is one of the most impor- 
tant aspects in the process of the new 
industrial revolution in the 198078. 

In December 1981, the Government of 
Japan approved a Government- supported 
stockpile program for chromium, cobalt, 
molybdenum, nickel, and tungsten for a 
goal of about 10 days’ consumption. The 
Special Metal Stockpiling Association is 
expected to administer the program, which 
was scheduled to begin in July 1982. To 
finance the program, the association plan- 
ned to borrow about $53 million from the 
Japanese city banks, and the Government 
was to provide about $2.3 million through 
the Metal Mining Agency of Japan for the 
payment of about two-thirds of the interest 
on the fund.* In FY 1980, the Government 
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also provided the Metallic Mineral Stockpil- 
ing Association with an $80 million loan for 
the stockpile program of copper, zinc, and 
aluminum. At the end of 1981, the Metallic 
Mineral Stockpiling Association held 4,781 
tons of copper, 86,180 tons of zinc, and 
21,990 tons of aluminum. The Government 
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of Japan was also considering a plan to set 
up a 60-day stockpile program for chromi- 
um, nickel, cobalt, tungsten, molybdenum, 
manganese, palladium, columbium, stron- 


tium, antimony, and vanadium. The pro- 
gram is expected to be introduced in 1983. 


PRODUCTION 


Japan's domestic mine production of bar- 
ite, lead, manganese, silver, and tin was at a 
slightly higher level than in 1980, but pro- 
duction of chromium, copper, gold, iron ore, 
molybdenum, limestone, perlite, pyrophyl- 
lite, sulfur, coal, crude oil, and natural gas 
declined. The continuing high cost of domes- 
tic mine production and the lower ore 
grades were the primary causes of the 
decline in most of Japan's mineral output. 

Production of metals in general was at a 
lower level than that of 1980. The output of 
aluminum dropped to under 800,000 tons 
because of high energy costs and mounting 
imports. Crude steel output also dropped to 
about 102 million tons owing to sluggish 
domestic demand and reduced exports. Oth- 
er metal production that suffered from 
lower level domestic activities, high cost of 
production, and/or high level of imports 
included cobalt, gold, ferroalloys, primary 


magnesium, refined nickel, selenium, tin, 
tungsten, and primary zinc. Production of 
cement and fertilizer also declined in 1981 
because of sluggish domestic demand and 
reduced exports. However, metal produc- 
tion of high-purity aluminum, antimony 
metal, bismuth, chromium metal, refined 
copper, primary lead, silver, and titanium 
increased in 1981 owing to the growing 
demand from domestic markets for these 
metals. 

Japan remained among the world's top 10 
producers of aluminum, cobalt, copper, zinc, 
cement, and fertilizer. It dropped to third 
place in world steel production but main- 
tained second place in world production of 
titanium sponge. Japan also was a major 
world producer of bismuth, indium, seleni- 
um, and tellurium metal and was the 
world's leading producer of iodine, lime, and 
magnesia. 


Table 1.—Japan: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981 
METALS 
Aluminum: 
Alumina, gross weight . . thousand tons 1,785 1,502 71,545 1,936 1,344 
Metal: 
Primary: 
Regular grades do- 1,188 1,058 1,010 1,091 771 
High- purity : do— 5 4 4 4 6 
ndary _______________ do- 587 660 768 800 815 
Antimony 
; ũ QW ( dd de 5,571 5,421 6,079 6,482 6,238 
Metal. orco du 888 1,302 1,017 512 356 390 
Arsenic, white (equivalent of arsenic acid) 119 91 182 284 *300 
Bismuth - - ---------------------—-- 698 624 458 338 478 
COCA - -- -----------------——-- 2,844 2,531 2,597 2,178 1,977 
Chromium: 
Chromite, gross weight 17,881 8,696 11,905 13,610 10,959 
h ⁰ a set le 2,143 2,885 3,158 3,621 3,625 
Cobalt meta!!! „ 1.093 1.864 653 867 2.421 
Columbium and tantalum: Tantalum metall 145 41 55 65 55 
Copper: 
Mine output, metal contennnrt 81,395 71,951 59,100 52,553 51,459 
Metal: 
Blister and anode: 
uaty E EEE 848,400 854,500 853,700 889,500 “980,000 
Secondary ----------------- 66,800 51,400 67,700 40,300 50,000 
C irae 915,200 905,900 921,400 929,800 *980,000 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 19810 
METALS —Continued 
Copper —Continued 
tal —Continued 
Refined: 
Primary r 854,474 853,693 889,497 929,967 
Secondaerr jj 785,318 104,596 130,007 124,795 120,153 
OU on as ee 933,703 959,070 983,700 1,014,292 1,050,120 
Germanium 
Oide 2a a rh ce es 16 17 15 16 12 
C2 | pa 13 11 10 13 11 
Gold: 
Mine output, metal content 
thousand troy ounces. . 149 145 128 102 99 
KC ERE 8 do— 1.219 1.357 1,311 1,217 1,214 
Indium metall o- 231 209 482 482 
Iron and steel: 
Iron ore and i 9 sand concentrate: 
Gross weight |... thousand tons 685 595 460 477 442 
Iron content do 400 361 284 294 275 
Roasted pyrite concentrate (50% or more Fe) 
do— 571 487 432 318 855 
Metal: 
Pig iron and blast furnace ferroalloys 
M 85,886 18,589 83,826 87,041 80,048 
Electric furnace ferroalloys: 
errochrome_______________~- 398,782 274,421 : 402,997 306,104 
Ferromanganese -..-.--------- 527,418 55,729 603,019 569,147 561,146 
Ferronickel. ______...___--~-~~— 224,339 198,482 303,716 216,829 135 
Ferrosiliſoeon-ꝰ.mœçm-æçvœ( ccc. 291,446 210,052 819,553 303,754 524 
Silicomangan ee : 803,249 ,680 310,714 2,852 
. . 11.411 29, 208 212, 623 320,531 310,469 
er: 
e s ou n 
errocolumbium mm ; : i 
Ferromolybdenum - ----—- 3,705 904 8,406 367 3,056 
Ferrotungten ~~ 371 243 251 242 362 
Ferrovanadium mn 2,546 3,193 4,628 8,526 ,063 
Unspecified 2. 7,352 637 9,298 10,360 3.167 
rr ee 1,807,977 71,531,207 71,926,220 1,907,485 1,659,898 
Steel, crulle thousand tona — 102, 102, 105 111.748 111,395 101,675 
Semimanufactures, hot-rolled: 
Of ordinary steels... em 79,617 79,625 89,075 88,888 79,788 
Of special steels ae 0,304 11,669 12,522 12,872 13,282 
Mine yere ad metal content 54,164 56,489 46,929 44,746 44,982 
i,, ee ee ee eee 221,398 228,442 221,247 220,934 226,242 
Secondary -~ - -- ---------------- 56,496 53,537 53,376 74,187 80,046 
esium metal 
io reete %%% ⁵ y 88 9,416 11.162 1.368 9,252 5,661 
Secondary EI EE E ENEA E S E EEEE ; 10,938 16,382 23,812 28,436 
Manganese 
Ore and. concentrate: 
Gross weiggnntw „ 126,156 104,147 87,929 79,579 87,208 
Manganese content _____.__._____ 732,850 28,657 723,224 19,065 21,134 
ON —— ee v Lat. 27,429 31,131 36,110 39,487 44,296 
JJ%/öĩê—i˙iö o e 8 ; 463 029 4.431 4.232 
Molybdenum: 
tal content of concentrate 182 123 117 95 80 
CA een ERE DICE C 275 309 409 388 388 
Nickel metal: 
Refined .. 22-22-2222 222-2 24,139 21,636 125,031 24,798 23,790 
Ni content of ferronickel - —— —- ---------- 69,761 57,564 75,970 13,566 63,008 
%%% W WW. e 93,900 79,200 7101,001 98,964 86,798 
Bape metals: 
3 troy ounces. — 22,716 24,021 22,495 28,968 25,748 
Platinum ia metal JJ e e Rr nee do— 9,787 10,176 12,142 12,366 10,521 
Lanthanum oxide 7112 1105 7151 188 227 
Cerium metall 409 408 491 670 *600 
Selenium, elemental _----------------- 456 481 510 411 428 
22 8 289 259 T338 476 594 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981P 
METALS —Continued 
Silver: 
Mine output, metal content 
thousand troy ounces _ 19,603 9,664 8,680 8,608 8,982 
Metal, primar do... 88,184 738,782 89,104 37,828 40,252 
Ee rhum elemental __________________ 65 168 56 69 62 
Mine output, metal contenntt 605 603 660 549 562 
Metal, smelteernrnnnd 1.280 1.141 1.251 1.319 1.314 
Titanium: 
DIAG Soe K ĩͤ . — 1.228 175 180 NA NA 
es Metal ndo 3 6,395 19,174 13,190 13,961 24,938 
n: 
ine output, metal content 772 775 746 668 667 
Metal ——— 322a 1,549 1,479 1,736 2,055 1,820 
5 meta kilograms_ _ 14,967 3,602 3,377 5,218 *5,000 
c: 
Mine output, metal content 275, 731 274,629 243,354 238, 108 242,042 
Mp J 8 58, 297 56,785 61,514 63,497 *63,000 
Ri; 8 778,406 161,949 789,352 735,187 670,162 
Secondary ~- ------~------------- 26,547 24,110 26,973 49,917 50,272 
NONMETALS 
Asbestos - - ----------------------—- 6,307 5,746 3,502 3,897 €3,500 
Barte -———— y ee c a a 58,213 70,967 55,722 55,916 56,663 
Bromine, elements 12,000 12,000 12,000 12,000 12,000 
ment hydraulic. -- thousand tons 13,138 84,882 187, 803 87,958 84,832 
ys: 
Bentonite? _____________________- 400,000 400,000 400,000 548,328 500,000 
“ti AY PvP Np e 8 902,263 1,475,608 1,432,241 1,529,741 *1,500,000 
ETHIC DICH 226,329 221,134 218,137 228,255 211,422 
Feldspe : and related materials: 
Feldsp ao 42,403 42,119 37,548 29,782 25,577 
S ³ĩVAA ³¹Ü¹2ꝛ eee 394,639 377,548 894,240 302,749 349,275 
Gypsum mn thousand tons 5,551 5,194 6,273 6,105 6,137 
Iodine, elemental -_------------------ 6,100 6,000 6,250 6,525 6,862 
Lime: Quicklime - - - -- - --—— thousand tons 9,022 9,058 9,628 9,350 *8,500 
Nitrogen: N content of ammonia |... do 2.292 2,454 72,323 2,149 *2.000 
, e Desa 70,000 13,000 75,000 77,000 75, 000 
Salt, all types thousand tons 1.056 1,073 1.090 1.102 1, 100 
Sodium compounds, n. e. s.: 
Sodium carbonateee 1,178,899 1,161,570 1,354,442 1,355,433 1, 350,000 
Sodium sul fate 324, 030 320, 177 338, 467 310,743 €310,000 
Stone, crushed and broken: 
Dolom ite thousand tons 5,764 6,087 6,119 6,206 5,786 
Š m Te ape Le een eg ET AE do... 154,121 172,543 182,781 184,780 176,691 
ulfur: 
S content of pyrites do— 389 327 1300 311 293 
Byproduct: 
Of metallurgy - - - ---------- do- 1.336 1.296 1.350 1,300 *1,200 
Of petroleum do— 1,100 1,105 1,241 1,178 *1,000 
s ene related materials: 
Na tak tA, Caps SR et ee IA a ees 127,616 139,491 120,403 121,670 118,831 
Pyrophyilite a ic A aa en ed gag tre soe 1,671,386 1,555,434 1,588,461 1,627,128 1,427,659 
Vermiculit 14,000 15,000 16,000 17,000 17,000 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black thousand tons *425 489 538 515 *550 
Anthracit 2.2 do- (*) T1 13 10 34 
Bituminous coal!!! do- 718,571 718,548 717,640 18,017 17,653 
Lignile. lu cer do... 153 39 32 27 230 
e eh aera aa es do... 718,624 718,588 717,675 18,054 17.717 
Coke including breeze: 
etallurgicalll „ do... *43,000 40,546 43,189 45,146 44,864 
Metallurgical breeze |... do- *2,000 2000 2.000 2.318 2, 378 
Gashouse including breeze _ _ _ _ _ _ _ _ do_ _ __ 3,717 3,342 3,226 3,494 3,448 
Fuel briquets, all grades do- 450 421 419 453 *450 
Gas, natural: 
Gross? .. ....- million cubic feet. 99,025 93,255 85,250 77,593 74.245 
Marketed ccc do- 96,281 90,440 83,455 15,545 71,594 
Natural gas liquids: 
Natural gasoline* 
thousand 42-gallon berrels. . 37 37 37 37 37 


See footnotes at end of table. 
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Table 1.—Japan: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981P 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Natural gas liquids —Continued 
Liquefied petroleum gas from natural gas (field 
plants only)? thousand 42-gallon barrels. _ 300 300 300 300 300 
Pili o a e E a a E E a 70 60 60 60 60 
Petroleum: 
Crude thousand 42-gallon barrels_ _ 4,334 3,963 3,522 -3,169 2,868 
Refinery products: 
Gasoline: 
Aviation do- 157 170 138 88 101 
%%%» do... 196,317 209,449 215,910 214,614 219,168 
Jet fuel_.—_------------—- do- 077 26,074 26,669 839 273 
Keros ine do- 183,405 187,073 193,537 178,718 174,548 
Distillate fuel oli do- 114,870 122,975 135,652 135, 633 134,476 
Residual fuel oil do____ 803,850 780,226 119,628 697,507 601,412 
curante Edi oy a Anes eek US do 14,221 11.440 12,277 12,636 11,806 
er: 
Asphalt and bitumen do____ 28,103 31,219 30,618 28,411 27,078 
Liquefied petroleum gas do- 37,135 48,645 52,413 47,067 47,475 
aphtha _____________ do- 126,796 120,057 118,563 110,512 92,403 
Paraffin do- 1.132 „088 1,195 1.101 1,101 
Petroleum cke do— 1,730 440 503 692 717 
Unfinished o ils do. ... 44,224 38,300 45,362 44,557 12,076 
Refinery fuel and losses do- 125,446 110,768 83,441 7110,411 113,002 
M ue RAE do- 1.701, 463 1,687,924 1,695,906 1,610,786 1,463,636 
*Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through Aug. 23, 1982. 


3For reasons not evident in sources, these figures are reported as negative numbers. (See also footnote 3.) 
3Sum of listed detail as reported, but adding quantity bearing footnote 2 as positive numbers. Japanese sources provide 
the following totals for ferroalloy output in the years indicated: 1978, 1,512,791; 1979, 1,900,974; 1980, 1,866,423; and 1981, 


1,638,955. 


thereby not only omitting the footnoted numbers, but act 
reason for this procedure in source publications is not explain 


*Revised to zero. 

Includes coking coal and steam coal. 

Includes output from gas mines and coal mines. 
May include some additional unfinished oils. 


ese totals represent the sum of listed detail using the quantities bearing footnote 2 as negative numbers, 
ly subtracting them from the sum of all other alloys. The 


ed. 


TRADE 


Japan's merchandise trade balance re- 
bounded to an $8.7 billion surplus from a 
record high deficit of $10.7 billion in 1980. 
This substantial improvement in trade bal- 
ance was a result of a much larger increase 
in export earnings compared with the in- 
crease in import bills. 

Export earnings totaled $152 billion com- 
pared with $129.8 billion in 1980. The 17% 
increase in export earnings was contributed 
largely by exports of machinery and equip- 
ment, which increased to $100.2 billion in 
1981 from $81.5 billion in 1980. Exports of 
iron and steel products increased to $16.7 
billion in 1981 from $15.5 billion in 1980 
despite a 4% drop in volume. Other exports 
of mineral products, including metal prod- 
ucts, rose 9% to $4.3 billion, and exports of 
nonmetallic mineral products rose 13.9% to 
$2.11 billion. However, exports of fertilizers 
dropped 5.8% to $355 million because of 
lower world prices and reduced exports to 


China. Japan’s export earnings were about 
14% of its GNP in 1981 and accounted for 
about 8.4% of the total exports in the 
Western World. 

Japan’s total 1981 imports were $143.2 
billion compared with $140.5 billion in 1980. 
The 2% increase was mainly due to a 
smaller increase in imports of mineral fuels 
and a substantial drop in the import price of 
metal ores and other raw materials. Im- 
ports of crude petroleum and refined petro- 
leum products rose only 1.4% to $58.7 bil- 
lion in 1981, mainly owing to a 10.4% drop 
in the import volume of crude oil. However, 
imports of coal rose sharply by 23.8% to $5.5 
billion as a result of a slight increase in the 
coal price and a 13.7% increase in import 
volume. Imports of nonferrous metal ores 
dropped 19.3% to $3 billion, while imports 
of iron ore remained at about $3.5 million. 

In 1981, the United States remained the 
major customer for Japanese exports. Ja- 
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pan's exports to the United States rose 2396 
to $38.6 billion, about 25.4% of Japan's total 
exports. Other principal customers of Ja- 
pan's exports in 1981 were the Federal 
Republic of Germany, $6 billion; the Repub- 
lic of Korea, $5.7 billion; Taiwan, $5.4 bil- 
lion; Hong Kong, $5.3 billion; and China, 
$5.3 billion. In terms of the increase in 
exports in 1981, Japan’s exports to Austral- 
ia jumped 41% to $4.8 billion, those to 
Indonesia increased 19% to $4.1 billion, 
those to the U.S.S.R. increased 17% to $3.3 
billion, and those to Singapore increased 
14% to $4.5 billion. 

The United States remained the principal 
supplier of Japanese imports in 1981. Ja- 
pan’s imports from the United States rose 
3.6% to $25.3 billion and accounted for 
about 18% of Japan’s total imports. Other 
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major suppliers to Japan were Saudi Ara- 
bia, $21.5 billion; Indonesia, $13.3 billion; 
Australia, $7.4 billion; and China, $5.3 bil- 
lion. 

The United States was a major buyer of 
Japanese motor vehicles, steel and metal 
products, machinery and equipment, and 
nonmetallic mineral products and was a 
principal supplier of agricultural products, 
machinery and equipment, coal, chemicals, 
metal ores and scrap, and wood. Saudi 
Arabia and Indonesia remained the princi- 
pal suppliers of crude oil and major pur- 
chasers of Japanese machinery and equip- 
ment as well as other manufactured con- 
sumer goods. Other major trade partners 
included Australia, the Federal Republic of 
Germany, the Republic of South Africa, 
Taiwan, the Republic of Korea, and China. 


Table 2.—Japan: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


1979 


1980 


Destinations, 1980 


2 0 8 Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 1.000 = 
Oxides and hydroxides_ .. -------- 259,583 398,544 901 Canada 150,975; Egypt 90,481; Republic of 
Korea 61,173. 
Metal including alloys: 

TOP o oe RS 292 858 11 Republic of Korea 658; Taiwan 166. 
Unwroughgnt 71,946 7.644 4 Australia 3,129; Philippines 1,944. 
Semimanufactures 98,959 73,567 14,001 ae 903. Hong Kong 5 805; Taiwan 

Antimony metal including alloys, all forms 47 30 10 Indonesia 8: Tanzania 7. 
Beryllium metal including 1 all forms 
ilograms- 6 5 zu Taiwan 4. 
Bismuth metal including alloys, all forms 182 242 66 TEN Germany 49; Netherlands 48; 
oland 34. 
Cadmium metal including alloys, all forms 151 229 "E Netherlands 95; Republic of South Africa 
90; United Kingdom 30. 
Chromium: 
Chrom ite 1.786 5,678 Je ee Ee 4,426; Republic of Korea 
Oxides and hydroxides- - - -------- 1.965 3,368 577 China 1. e Taiwan 666; Republic of 
orea 
Cobalt oxides and hydroxides. .. - ----- 41 85 h Netherlands 54. 
Columbium and tantalum: Tantalum metal 
including alloys, all form 30 40 6 Austria 18; West Germany 16. 
pper: 
ee. 246 254 Le Taiwan 178; Indonesia 45. 
Metal including alloys: 

aste and scrap- ~- - --------- 47,233 206,255 122,538 Taiwan 51,847; China 10,970. 

Unwrought. ------------—- 5,535 10,662 643 Kepun ic ol of Korea 2,390; Taiwan 1 041; 
Semimanufactures 175,974 192,441 24,107 Hong Kong EY 631; Taiwan 27,035; Singa- 
pore 17,451. 
Iron and steel: 
Y and concentrate 49 99 2 Hong Kong 53; Taiwan 45. 
etal: 

Strap] •1i 8 150,562 159,366 266 40 469 of Korea 81,052; Hong Kong 
Pig iron including cast iron 50,225 5,852 -— Republic of Korea 3,537; Hong Kong 1,000. 
Sponge iron, powder, shot 10,537 8,719 2,330 Hong Kong 1,720; Republic of Korea 1,203; 


See footnotes at end of table. 
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Table 2.—Japan: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodity 1979 


1980 United 


METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Ferroalloys: 
erromanganese _ —-—------- 92,886 40,271 11,786 Qe sr ern un 10,006; Qatar 5,202; Malay- 
Other 89,559 30,268 6. 480 Netherlands 14 070: Romania 2,489. 
Steel, primary forms 
thousand tons 4,568 3, 950 389 Republic of Korea 1,021; Taiwan 539; Phil- 
ippines 235 
Semimanufactures 
ems angles, shapes, 
sections do... 7,202 7,595 1,007 China 1,201; Saudi Arabia 828; Iraq 459. 
Universal plates, sheets, 
uncoated ______ — do. ..- 6,0019 7,492 566 ME tS 995; Taiwan 655; Republic of Korea 
Tinned plates and sheets l 
3 834 890 189 China 126; Philippines 70; Singapore 70. 
Other coated plates and 
sheets do_ ___ 2,381 2,118 639 China 165; Saudi Arabia 74; Taiwan 66. 
Hoop and strip - -- - - do... 633 692 49 China 157; Indonesia 63; Taiwan 43. 
Rails and accessories do- 189 144 56 Brazil 24 
Wire do- 302 291 93 lraq 17 China 
ae pipes, fittings pont =e 6,630 6,578 1,854 USS. R. 793; Saudi Arabia 378; Iraq 227. 
and forgings, ro 
"es doc DES 26 26 12 Taiwan 2. 
Lead: 

Ore and con centrale 8,266 6,189 -- All to U.S. S. R. 

Oxid d 243 51 s 1 Philip 24: Re "ed of Korea 12; 

lippines 

Metal including alloys, all forms. _ - 115,812 10, 506 10 sr Exi Republic of Korea 2,501; 

tal inclu alloys, all 
forma T inis rid Em T. o S r89 97 1 Republic of Korea 55; North Korea 30. 
Ore and concentrate 6,230 1,855 oes Republic of Korea 910; Indonesia 354; 
akistan 300. 

Oxides ~- ----------------- 19,436 22,944 6,497 n 2,124; Tanzania 1,836; Australia 
Mercury ________- 76-pound flaske._ 15,662 9,340 4.779 Netherlands 2,627; Republic of Korea 420. 
Molybdenum metal including alloys, all 

im . eee 71 37 1 Hungary 22; Taiwan 6. 
Nickel: 
Ore and concentrate 40 8 
Metal including al. alloys, all forma 2,023 2,031 156 Twan 180 Indonesia 225; Republic of 
orea 139. 
Phosphorus, elemental (red)) 91 105 (3) Taiwan 50; Vietnam 20; Philippines 16. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
thousand troy ounces. _ 137 189 14 n United Kingdom 19; Switzer- 
and 17. 
Selenium, elemental. .... .......-. 313 342 30 Netherlands 124; United Kingdom 33; 
Belgium 26. 
Silver: 
Waste and scrap — value, thousands__ $1,493 $2,478 -- All to Republic of Korea. 
Metal includi alloys, unwrought and 
partly wroug j : : 
hound troy ounces. . 4,155 1,084 529 United Kingdom 3,925; Taiwan 551; 
Malaysia 384. 
Tin: 

„ eee Se Se eee 35 49 Belgium 34. 

sri aoe alloys, all form- 1,405 1,262 3 X Tanzania 240; Singapore 215; Burma 121. 

“Oxides PEOR A E E EE TA 13,818 16,768 : *. — vd China 2,252; Republic of 

orea 1, 

Metal including alloys, all forms 4887 8070 3,332 ted Kingdom 2,451; Netherlands 1,870. 
eee metal including alloys, all forms_ 209 216 60 Use R. 52; West Germany 16. 

c: 

Ore and concentrate ~- - ---------- 798 BET 

G 690 455 -- Republic 115 Korea 138; Thailand 84; 

aiwan 55. 
Metal including alloys, all forms. - 42,642 45,157 18 Taiwan 8,969; Republic of Korea 8,376; 
Philippines 6, 
Other: 

Ores and concentrates: 

Of molybdenum, tantalum, 

titanium, vanadium, zirconium . 844 109 -- Republic of Korea 85; Taiwan 24. 
Of base metals, ness 2 2: 


See footnotes at end of table. 
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Table 2.—Japan: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 mE 
Other (principal) 
METALS —Continued 
Other —Continued 
Ash and residue containing nonferrous 
metals 10,898 eae of Korea 6,430; United Kingdom 
Oxides, hydroxides, peroxides 1,592 Republic of Korea 477; Taiwan 361; 
ndonesia 139. 
Metals: 
Alkali, alkaline earth, rare-earth 
metals 202 ee ae os eek 861 Taiwan 446; Singapore 79. 
Pyrophoric allo a FC 76 France 30. 
Base metals ding alloys, all 
fori - c. E encode 15,794 Netherlands 1,165; Australia 484; 
West Germany 447. 
NONMETALS 
Abrasives, n. e. s 
Natural: 
Emery- ----------------- 1,340 Republic of Korea 389; Taiwan 239; 
ndonesia 
Unspecified. |... 506 Taiwan 6 696; oO vlan of Korea 239; 
Artificial corundum ...... 16,735 Taiwan 5,07 6; Italy 902; Australia 877. 
Dust and powder of precious and semi- 
precious stones _ thousand carats_ _ 934 pepo of Korea 110; Taiwan 110; India 
irs and polishing wheels and l 
SM EENE ETEA 8 16,218 Singapore 686: Thailand 595; Hong Kong 
Asbestos, crude_________________ 147 Republic of Korea 281; Singapore 40; India 
Barite and witherite 1,002 U.S.S.R. 1,200; Republic of Korea 700. 
Boron materials: 
Crude natural borates __________~_ 381 Republic of Korea 409; Taiwan 176. 
Oxides and acid 150 Republic of Korea 95; Taiwan 50; Vietnam 
Cement thousand tons 10,814 Saudi Arabia 2,158; Kuwait 1,883; 
1 Singapore 1,249. 
pe ics pow 
JJCC0ͤͥͥ C EI AE 19,261 Taiwan 48,497; Republic of Korea 12,184. 
8 including nonclay bricks 196.270 Republic v Korea 59,698; China 45,999; 
aiwan 
Nonrefractory? ___________- 44,896 Hong Kong $313; Singapore 7,332; 
y Australia 4,558. 
Diamond: 
Gem, not set or strung |... carats _ 1,031 China 450,000. 
Industrial do... 1,286 Taiwan 11,055. 
Diatomite and other infusorial earth .. _ _ _ 1,277 Taiwan 604; Vietnam 400; Cuba 315. 
Feldpoaͤů⁸ ns 23,630 Taiwan 21,071; Indonesia 1,171. 
Fertilizer materials: 
Manufactured 
Nit nous thousand tons 1,816 China 1, 186. 
Phosph ati 26,243 Burma 10, 118: Taiwan 5,950. 
Pot assi 2,006 : New Zealand 2. 
Other including mia ec 141,185 d 130, 667; Malayeia 17,806. 
Ammoniak 169,675 Philippines 152,133. 
cis leucite, nepheline, nepheline 
SVONNG oce ou e mIRC Me: 115 Vietnam 350; New Zealand 150. 
Graphite, natural! 1,554 Taiwan 786; Republic of Korea 226. 
Gypsum and plasters_ -- ----------- 6,157 Taiwan 27] Indonesia 1,165; Republic of 
orea 
Kyanite and related materials 22,121 Taiwan 14,642; Republic of Korea 2,761; 
Lime 253502 d 28,581 Papua New Guinea 15,902; Australia 
gn eee materials: 
ite and magnesia clin ker 133,832 Republic of Korea 20,179; Australia 
9,060; Poland 17 000. 
%%%G§ö;éͥ]]¹¹e¹ii ³˙ẽꝛm ma 4.467 Taiwan 1,009, West Germany 947; 
U.S.S.R. 800. 
Mica, all form 714 Hong Kong 375; Taiwan 307. 
Pigments, mineral including processed iron 
%% se 16,731 Taiwan 7,368; Mexico 1,532; Egypt 1,352. 
Precious ang semiprecious stones except 
ond: 
Natural!!! kilograms. _ 50,044 Taiwan 17,440; Republic of Korea 15,082. 


See footnotes at end of table. 
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Table 2.—Japan: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
d coe Other (principal) 
NONMETALS —Continued 
Precious and semiprecious stones except 
diamond —Continued 
Manufactured kilograma- 29,934 43,030 5.529 Republic of Korea 11,154; Malaysia 9,867; 
est Germany 7,725. 
Salt and brinne 2,774 2,299 1,622 Maldives 193; North Korea 113. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 243,413 380,677 21 QE um 327,462; Republic of Korea 
Caustic potash including sodic and 
potassic peroxides 5,268 7,083 135 Australia 1,928; Taiwan 1,796. 
Soda aas 114,598 96,578 Ld Indonesia 44,050; Philippines 16,005; 
Taiwan 14,307. 
Stone, sand and gravel: 
Dimension stone en 1,010 2,202 55 Taiwan 1,240; Republic of Korea 330. 
Dolomite, chiefly refractory- grade 8,470 6,890 E nonne 3,130; Philippines 2,428; Taiwan 
Gravel and crushed rock |... _ 213,617 90,797 28 ene 71,9506; Republic of Korea 
Limestone except dimension 
thousand tons 1,427 1,159 ee Australia 1,107. 
Quartz and quartzite. _________-_- 1.209 1,276 18 Saudi Aradin 364; Republic of Korea 275; 
ina 205. 
Sand excluding metal-bearing ----—-—- 4667 3,738 14 Kuwait 1,230; Taiwan 927; Saudi Arabia 
Sulfur: 
Elemental: 
Other than colloidal -.------- 414,884 364,268 -- Republic of Korea 267,784; Taiwan 86,532. 
Colloidal ............--- 221 ; sE Republic of Korea 768; Cuba 115. 
Sulfur dioxide  . . . 2 33 81 34 Taiwan 26; Philippines 10. 
Sulfuric acid... 2... 362,387 301,751 ue id ines 74,923; Peru 64,246; Turkey 
Talc, steatite, soapstone__________-_- 1,145 1.691 16 Taiwan 619; Vietnam 352; Republic of 
Koree 210. 
Other: 
CFUdB o c or eunt cui 12,335 12, 080 49 Taiwan 3, 329; Republic of Korea 2,915; 
Burma 1. 133. 
Slag, dross, and similar waste, not 
metal TTC 528,972 417,829 1,500 Singapore 117,400; Republic of Korea 
108,693; Philippines 96,497. 
Oxides, hydroxides, peroxides of magne- 
sium, strontium, barium, n.e.s_ _ _ — _ 27,019 14,898 249 Poland 10,502; Philippines 2,255. 
Fluorine, bromine, iodine 5,524 7 304 West Germany 847: United Kingdom 708; 
France 683. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 3 31 -- Taiwan 27. 
Carbon black 26,883 15,941 139 Indonesia 3,240; India 1,618; China 1,534. 
Coal, all grades, including briquets 59,563 70,726 . ROI of Korea 62,161; Philippines 
Coke and semicoke .. . __ thousand tons 2,081 . 2,330 198 Romania 415; Brazil 364; Philippines 204. 
Hydrogen, helium, rare gases 1,008 680 17 Taiwan 413; Singapore 84: Malaysia 71. 
Petroleum refinery products: 
asoline thousand 42-gallon barrels_ 62 56 ie Taiwan 47; Republic of Korea 8. 
Kerosine ___._.___---~- do... 56 25 17 Republic of Korea 8. 
Distillate fuel oil |... Ou cu (3) (3) ~- Mainly to Republic of Korea. 
Residual fuel oil... — oc. --- 452 (3) (?) 
Lubricants____________-— 0 mc 1,889 1,909 272 Republic of Korea 671; Taiwan 302. 
r: 
Mineral jelly and wax do- 554 633 8 Republic of South Africa 174: Republic of 
orea 90; Taiwan 54. 
Liquefied petroleum gas .. do- 361 2 TON Burma 1. 
Petroleum co ke do— - 37 149 53 Italy 74; Netherlands 17. 
Bitumen 0. uc 7 100 ME Vietnam 80. 
nspecified |... . _ do- 101 116 (?) Republic of Korea 67; Taiwan 24. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 163,991 133,142 7,657 


ir 45,100; Taiwan 17,711; Vietnam 


? 


"Revised. 
1Excludes exports under the Japanese-United States Mutual Defense Agreement or for account of the U.S. military 


orces. 
Less than 1/2 unit. 


*Excludes mosaic tiles valued at $82,918,000 in 1979 and $111,235,000 in 1980. 


*May contain some arsenic trioxide and pentoxide. 
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Table 3.—Japan: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
i goes Other (principal) 
METALS 
Aluminum: 
and concentrate 
thousand tons 4,597 5,708 4 Australia 3,715; Indonesia 1,225; 
Malaysia 650. 
Oxides and hydroxides do... 761 735 2 Australia 702. 
Metal including alloys: 
Sl ee 181,531 275,696 225,801 Canada 18,951; Australia 9,385. 
Unw rough 148,438 910,085 308,712 Venezuela 131,523; Canada 123,589; 
New Zealand 98, 
Semimanufactures. — 33,055 46,173 12,981 Romania 9,705; Venezuela 6,604; 
France 4,201. 
Antimony: 
Ore and concentrate 6,702 6,996 Bolivia 6,055; Republic of South 
Africa 446. 
Metal including alloys, all form 3,202 1,563 (2) China 1,432. 
Arsenic: 
Natural sulfides ` s 30 10 e All from China. 
Trioxide, pentoxide, acid 999 716 (2) France 528; Mexico 116. 
Bem. 
1066 iss Bee ee Less 15 85 85 
Metal including alloys, all forms 
kilograms. _ 2,197 1,611 1,604 U.S.S.R. 7. 
Chromium: 
Ore and concentrate 962,251 950,039 A Republic of South Africa 407,429; 
hilippines 208,376; India 170, 280. 
e re and hydroxides ________ _ 2,977 2,286 1,117 West Germany 765; USSR. 340. 
Oxides and hydroxides --------- 651 292 14 Belgium 
Metal including alloys, all forms _ — — 71,669 1,653 335 Zaire 612; Belgium 465. 
Columbium and tantalum: 
Columbium (niobium) ore and 
concentrate 1.659 1.764 29 Canada 915; Brazil 700. 
Tantalum: 
Ore and concentrate 304 309 -- Thailand 141; Malaysia 131. 
T Metal including alloys, all forms 61 46 36 West Germany 4; Taiwan 4. 
r: 
Gre and concentrate 
thousand tons. . 2,969 3,104 295 Philippines 919; Canada 705; Papua 
New Guinea 292. 
Matte 1,580 2,514 2, 549 Taiwan 22. 
Sulfate 730 570 (?) China 278; U.S.S.R. 100; Taiwan 54. 
Metal including alloys: 

Bo Se ee 50,158 49,929 22, 522 Zambia 13 14,618; Taiwan 6,353. 
Unwrought ------------- 395,062 290,803 3,711 = 13 81,725; Peru 48,392; 
Semimanufactures 3,295 3,330 2014 West Gan 321; Ropublic of 

Korea 243. 
Germanium 
Diese ee 15 19 (?) Belgium 11; West Germany 7. 
Metal including alloys, all forms 
kilograms. . 9 134 2 China 125. 
Gold metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 72,332 1,170 16 N 538; United Kingdom 
Indium metal including alloys, all forms 
kilograms_ _ 6,572 3,017 131 Canada 1,200; Belgium 701. 
Iron and steel: 
Ore and concentrate except roasted 
pyrite thousand tons. . 130,268 133,721 uc. AURA 60,040; Brazil 28,523; India 
Roasted pyrite .. 1,495 um i 
Metal: 
Scrap _____- thousand tons. _ 3,346 2,986 2,581 Australia 184; U.S.S.R. 119. 
Pig iron including cast iron 
do ... 551 139 20 China 224; Australia 101; 
Republic of Korea 90. 
Sponge iron, powder, shot _ _ _ - 13,054 42,122 395 Indonesia 30,253; Sweden 11,450. 
Ferroallys. 503,796 411,293 18,424 Republic of South Africa 287,501; 
orway 29,106; Canada 19, 601. 
Steel, primary form 648,629 522,466 16,904 Republie o of Korea 331 ,812; Sweden 
-— Semimanufactures 37,203 32,525 2,575 Republic of Korea 23,058. 
Ore and concentrate 218,544 258,634 == Canada 164,878; Peru T 474. 
Oxides ___________________-_ 1,492 1,463 68 Mexico 1,023; China 17 


See footnotes at end of table. 
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Table 3.—Japan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
d oe Other (principal) 
METALS —Continued 

Lead —Continued 

Metal including alloys: 
Scrap ss yc — 2,023 5,020 3.188 Australia 923; Kuwait 293. 
Unwrou ght 62,672 90,712 6,112 nan Korea 22,485; Mexico 17,377; 
ru 
Semimanufactures 31 882 Peru 149. 
Lithium: 
e dm PE K 20 20 20 
Magnes 55 ca 780 608 405 U.S.S.R. 195. 
ium inc oys, 
722% 8 12.230 12,907 9,008 Norway 1,797; Canada 1,546. 
Ore and Concentrate 
thousand tons_ _ 2,692 2,953 oe Republic of South Africa 1,299; 
ustralia 613; India 519. 
DIEM an ee ee eee 216 162 8 Belgium 756 
Mercury 5 76-pound flaska . 8,148 2,662 1 Algeria 1 750; Mexico 811. 
um: 
and concentrate 18,431 20,979 10,570 Canada 6,190; Chile 2,525. 
Tri oxide 613 826 807 North Korea 13. 
S Merian including alloys, all form 73 55 33 Went Germany 21. 
Ore and concentrate 
thousand tona. .. 4,015 8,950 -— in oo 2,000; Indonesia 
Matte, speiss, similar materials 42,041 51,751 -. Indonesia 26,763; Australia 19,864. 
Metal including alloys: 
o. p Met 1,948 1,824 795 Taiwan 680. 
Unwrou ght 19,719 15,645 644 Sanada 3,998; U.S.S.R. 2,401; 
Semimanufactures 8,291 3,613 . 2,088 United Kingdom 889; Canada 335. 
Platinum-group metals: 
Waste and sweepings 
value, thousands. . $123 $1.250 $4 Taiwan $1,185. 
Metal including alloys, unwrought 
and y wrought: 
Platinum 
thousand troy ounces. . 980 1,010 120 Republic of South Africa 589; 
.S.S.R. 160; United Kingdom 126. 
Palladium troy ounces. — 967,254 766,824 87,454 U. Y e .R. rm 318; ; Republic of South 
rica 
Rhodium . _-------- do— 38,677 26,290 7,990 U.SS.R. 10, 169; Republic of South 
Africa 861. 
Iridium, osmium, ruthenium 
do— 30,479 27,533 3, 863 1 (even of South Africa 12,329; 
ted Kingdom 11,125. 
Alloy do... 37,777 23,468 2,200 West n armany 14,877; Switzerland 
536. 
Oxides and ude chloridess 2,652 8,333 584 China 2,040. 
Metals (yttrium, scandium, intermix- 
ture) 86 42 1 Brazil 32. 

e element al kilograms_ _ 126 1,036 5 Canada 1,031. 
Elemental 58,191 59,683 8941 Republic of South Africa 8,798; Portu- 
Dioxide- - -- Be ee 3,013 3,307 1,827 Ren wolle of Korea 721; China 368; 

est Germany 313. 

Silver: 

Ore and concentrate 4,113 3,400 Lis All from Republic of Korea. 

Waste and sweepings ~- __- value $158,096 $137,322 ane xu orea $66,739; Singapore 

Metal including alloys, unwrought na 

and partly wrought 
thousand troy ounces. . 23,523 19,090 953 Mexico 11,650; Peru 4,060. 

tS a elemental ..... kilograms. . 14,681 9,779 3 U.S.S.R. 8,000; Peru 1,771. 

Metal including alloys, all form 30 555 31 158 5 Malaysia 18, 455; Ind 6,324; 

c orm ; ndonesia 

m" N Thailan d 6,166. 

Titanium 
Ore and concentrate |... - ------- 420,433 409,080 — Malaysia 173,380; Australia 111,121. 
Bag ———————— m a 15,864 152,663 ^ Canadi e2. 89 251; ; Republic of South 

rica 63 
Oxides |... 2. ------ 3.939 4.098 96 United Kino 1,056; Belgium 850; 
West Germany 814. 


See footnotes at end of table. 
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Table 3.—Japan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tungsten: 
Cre and concentrate 


Metal including alloys, all forms .... - 
Uranium and thorium: 
Ore and concentrate 
ides (com of thorium and 
uranium depleted in nn 
ograms. _ 
Vanadium pentoxide |... 


Zinc: 
Ore and concentrate 


Metal including alloys, all form 


Zirconium: 
Ore ane concentrate including zircon 
end or ee EEA 


Metal including alloys, all forms 


er: 

Ores and concentrates 

Ash and residue containing nonfer- 
rous metals _ 


33 alloys ss 
Base metals including alloys, all 
form... nuo eee 


Dust and powder of precious and semi- 
precious stones excluding diamond 


kilograms_ _ 
8 and polishing wheels and 
fart materials: 


Clays and clay products: 
Crude: 


Kaolin a ae ENO RD EM EC 
on andalusite, sillimanite _ 


Cryoli entum V 
ite an ie 
Diamond: 


Gem, not set or strung 
thousand cara c 


Powder and dust do_ 
VV 


syenite ieee ned ESA a 8 
See footnotes at end of table. 


1979 


3,133 


565 
4.633 
959,229 
4.317 
41.027 


161.505 
144 


3,480 


63,548 
17,262 
4,149 


565,404 


20,275 
1,464 


5,568 


Sources, 1980 
Other (principal) 


. of N 733; Canada 675; 
Republic of Korea 112. 


United Ki m 500. 
Republic of South Africa 3,066; West 
rmany 214. 


. 272,425: Canada 259, 214: 
eru 
Taiwan 1 388; Republic of Korea 


,065. 
North Korea rea 32,11 1106; Republic of 
Korea 7,014. 


Australia 164,312; Republic of South 


Zaire 51. 


Philippines 16,123; Australia 7,928. 
China 580; Canada 421; Norway 294. 


Canada 4,849; U.S.S.R. 1,982. 
West Germany 2. 
United Kingdom 1. 


West Germany 9. 


India 2,429. 
Brazil 5,409; India 3,692; China 1,658. 


All from West Germany. 


Italy 64; West Germany 23. 
Canada 122,491 Republic of South 
Africa 90,658. 


China 35,585; „ 
Italy 284; China 46 


Turkey 60,770. 
U.S.S.R. 1 944; China 877. 
Republic of Korea 2,080. 


Republic of Korea 60,526. 

Republic of South Africa 15 

China 119,188; Republic of th 
Africa 45, 428. 


. Republic of South 

Ital 3352 Republic of Korea 5,867. 

Denmark 119; Greenland 111. 

India 243; Israel 234. 

— of South Africa 168; 
Belgium 734 ' a 

Ireland 7,536. 
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Table 3.—Japan: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Fertilizer materials: 


Nitrogenous (natural sodium 
nitrate... LLL LLL ccs 
Phosphatic _ . thousand tons_ 
Manufactured: 
Nitrogenous ____._______- 


Phosphatic __- 
Pot assi _ _ _ thousand tons_ _ 
Other including mixed 


Gypsum and plasters 7. EEE 
esium materi 
esite and 33 elin ker 


Pigments, mineral including processed 
iron oxi des 

Precious and semiprecious stones except 
diamond: 


Pyri 
— d rine. sl cat thousand tons 
m undas, n.e.s.. 
FCC 
Caustic potash and sodic and potassic 


Stone, sand and gravel: 
ension stone: 
Crude and partly worked 


Dolomite including agglomerates _ .. — 
Gravel and crushed rock 

Limestone except 1 . 
Quartz and quartzi 


5 eed excluding metal- bearing 
ur: 

Elemental, colloidaalll 

Sulfuric aci i 


Slag, dross, similar waste, including 
p^ not metal-bearing 


Oxides, hydroxides, peroxides of mag- 

nesium, strontium, barium, n.e.s _ — 
Bromine and iodine _________-__ 
Boron and arsenic ____.______— 


MINERAL FUELS AND RELATED 
MATERIALS 


See footnotes at end of table. 


1979 


3,000 
2,828 


24,349 
76,814 
1,342 
211,427 
32 
467,135 
70,955 
29,796 


121,511 
626 


8,209 
6,182 


645 

35 
7,300 
6, 818 
49,009 
106 

561 
577,604 


83,028 
247,202 
236,790 
787 
100,177 
693,410 
574 

50 
550,265 
31 
320,350 


171,699 


1980 


890,169 


631 
9 
501,086 


179 
249,487 


140,538 


125 
1,929 
42 


4,460 
9,021 


1,191 


United 
States 


Sources, 1980 
Other (principal) 


All from Chile. 
Morocco 645; Jordan 316. 


Chile 22,000; Norway 4,666; 
Republic of Korea 4, 518. 
e lic of Korea 31 817. 


Canada 645; U.S. S. R. 288. 
N of Korea 8,470; Canada 


China 223,118; Republic of South Af- 

rica 131 990; Thailand 126,512. 
1 218 of Korea 26,088, China 
Morocco 31,500. 


North Korea 105,323; China 68,678. 
n Germany 117; United Kingdom 


India 4,822; ching 2,380; Republic of 
Korea l, 


China 2,087; West Germany 1,856. 


Sras 367; Republic of South Africa 

West Germany 9. 

Mexico 3,759; Australia 3,006. 

Republic of Korea 43,954. 

West Germany 15. 

Mainly from United Kingdom. 

India 171,829; Republic of Korea 
84 „184: Republic of South Africa 

Republic of Korea 42,845; Italy 

Taiwan 122,233. 

Taiwan 314, 816. 

All from France. 

China 34, 524; 1 ublic of Korea 
29,840; "Indi 9 

Australia 601 709 Taiwan 163,152. 


West Germany 8. 
West Germany 275. 


China 341,882; Australia 75,461. 


Mainly from Spain. 
E 13 of Korea 164,865; Spain 


India 61,257; Republic of Korea 
56,235. 


China 100. 
Israel 1,875. 
Sweden 34. 


Trinidad 1,1 
Canada 1 8865 Mexico 1,139. 


China 470; Vietnam 334; Republic of 
South Africa 168. 
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Table 3.—Japan: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal and briquets —Continued 
Bituminous: 
Heavy coking, less than 896 ash 
thousand tons 16,242 
Heavy coking, Ns than 8% ash 
do- 26,918 
GG A do 14,366 
Lignite and lignite briqueta_ _ rg mie 42 
Coke and selene . y 
ydrogen, helium, rare gases 
Peat including briquets and litter 7,815 
Petroleum 
ee and partly refined: 
thousand 42-gallon barrels. _ 1,718,622 
Partly refined do. ..- 22,379 
Refinery products: 
Gasoline do- 65,027 
Kerosine and jet fuel do- 4,587 
Distillate fuel oil do- 29,962 
Residual fuel oil _ _ _ _ _ _ do... 89,343 
Lubricants |... do- 871 
Mineral jelly and wax . do- 155 
gei fied l 
iquefi troleum gas 
N i do— 223, 101 
Paraffin liquid do- 76 
Petroleum coke do—-̃ 12,464 
Bitumen and other residues 
do— 1.425 
5 „ do- 95 
Mineral tar and other coal-, petroleum-, 
and gas- derived crude chemicals 199,648 


"Revised. NA Not available. 


Sources, 1980 
1980 j 
oes Other (principal) 
18,259 11,608 Australia 4,094; Canada 1,348. 
28,286 8,715 Australia 13,800; Canada 9,196. 
20,492 4,205 Australia 11 417; Republic of South 
Africa 2, 899. 
34 1 Australis 16; U.S.S.R. 15. 
53 28 Australia 24. 
248 247 France 1. 
8,964 43 Canada 8,816. 
1,543,915 (?) Saudi Arabia 528,838; Indonesia 
HEEN United Arab Emirates 
39,702 -. Saudi Arabia 22,603; Kuwait 7,673. 
56,884 264 Saudi Arabia 14 
Singapore 128985 Kuwait 12,588. 
3,974 313 Singapore 2,740; 459. 
18,744 5 Saudi Arabia 13,830; China 1,885. 
69, 624 458 Indonesia 24, 991; Singapore 12,088; 
Kuwait 6, 838. 
62 57 A. 
104 38 Singapore 53. 
307,533 9,965 Indonesia 101,800; Brunei 64,375; 
Saudi Arabia 60,7 
94 94 
13,606 10,935 China 1,265. 
21 10 United Kingdom 8. 
229 225 NA. 
238,604 46, 790 


ii are of Korea 98,936; China 
1,365. 


1Excludes imports under the Japanese-United States Mutual Defense Agreement or for account of the U.S. military 


orces. 
Lees than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1981, Japan's aluminum 
industry experienced the worst year in its 
history. The industry's capacity was re- 
duced from 1.64 million tons per year in 
1979 to 1.3 million tons per year in 1980. 
During 1981, almost every primary produc- 
er except Sumikei Aluminum Industries, 
Ltd., either temporarily reduced capacity or 
closed down its plants. As a result, primary 
capacity was roduced to 1.14 million tons by 
yearend. Annual capacity of primary alumi- 
num in 1979-81 and capacity and output in 
1981 by company and by plant are shown in 
table 4.* 

Because of high energy costs, rising im- 


ports, falling domestic demand, and grow- 
ing stocks, Japan's aluminum industry was 
forced to cut back its primary production to 
the 770,000-ton level in 1981. During 1981, 
Nippon Light Metal Co., Ltd., was operating 
at 77.5% of capacity, Showa Light Metal 
Co., Ltd., at 56.4%, Sumitomo Aluminum 
Smelting Co., Ltd., at 68.6%, Mitsubishi 
Light Metal Industries Co., Ltd., at 53.296, 
Mitsui Aluminum Co., Ltd., at 71.8%, and 
Sumikei Aluminum at 93.9%. The industry 
as a whole was operating at 67.8% of 
capacity. 

High energy costs had weakened the 
competitiveness of Japanese aluminum not 
only in the world market but also in the 
domestic market. Because of cheap foreign 
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aluminum, Japan's imports of primary alu- 
minum surged again by 16.6% and reached 
another record of 980,921 tons in 1981. 
Imports of aluminum and aluminum alloy 
ingots totaled 1,129,322 tons in 1981 com- 
pared with 910,085 tons in 1980. Of the total 
imports in 1981, 23.6% were from the 
United States, 14.3% from Venezuela, 
10.3% from Canada, 9.6% from New Zea- 
land, 6.2% from Australia, 5.8% from the 
U.S.S.R., 5.1% from Argentina, and 25.1% 
from other countries. 

Japan’s domestic demand for primary 
aluminum fell further, to 1.57 million tons 
in 1981 from 1.64 million tons in 1980. 
Demand for primary aluminum from roll- 
ing mills, accounting for 76% of total con- 
sumption, dropped 6.4%, and demand from 
wire and cable mills dropped 10%. The 
decline in demand was a result of reduced 
manufacturing of sash, wire, and cable 
caused by sluggish housing construction. 

Japan’s primary aluminum stocks were 
at an alltime high of 768,166 tons at the end 
of 1981 compared with 470,446 tons in 1980. 
Aluminum stocks at producers’ plants rose 
32.9% to 307,760 tons, those at dealers’ 
warehouses, 370.5% to 226,895 tons; and 
those at fabricators’ plants, 10.9% to 
211,521 tons. A stockpile of 21,990 tons held 
by the Japanese Light Metal Stockpiling 
Association was reported in 1981 for the 
first time since 1978. 

To save Japan’s aluminum industry from 
further deterioration, several measures 
were proposed by MITI and approved by the 
Aluminum Committee of the Industry 
Structure Council in October 1981. These 
measures included plans to curtail the in- 
dustry’s smelting capacity to 712,000 tons 
per year, to introduce a tariff quota system 
for imports of aluminum ingots, and to 
lighten electric power costs within the lim- 
its of the current power rate system. In 
December 1981, an understanding was ob- 
tained by MITI from the Ministry of Fi- 
nance on a tariff quota system for alumi- 
num imports. According to the plan propos- 
ed by MITI, a 9% tariff will not be imposed 
on aluminum ingots imported by Japanese 
' smelters under the development-and-import 
scheme for 3 years beginning in April 1982. 
However, a 9% tariff will be imposed on 
aluminum ingots imported under long-term 
contract and on a spot basis. The aluminum 
ingot to be imported by Japanese smelters 
duty free in FY 1982 was estimated at 
between 400,000 and 450,000 tons. An esti- 
mated $136 million fund was to be appro- 
priated and raised by the tax exemption in 3 
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years for helping the industry to slash its 
capacity to 700,000 tons per year. 

According to industry sources, the cumu- 
lative deficit of the six primary aluminum 
smelters was about $450 million and the 
combined loan amounted to over $4.5 billion 
in 1981. The industry’s financial difficulty 
was a direct result of weakened internation- 
al competitiveness caused by higher energy 
costs. In 1981, only about 200,000 tons per 
year of the industry’s 1.14-million-ton-per- 
year capacity was considered low cost arid 
remained profitable and competitive in the 
world market. In an effort to reduce deficits 
and to survive, three measures were taken 
by the Japanese aluminum smelters: (1) 
increased investment in overseas smelting 
operations, (2) acceleration of the conver- 
sion of smelting energy from oil- to coal- 
fired generating plants, and (3) increasing 
the added value of aluminum products of 
the smelters through additional down- 
stream fabrication. 

For the past year, the Japanese major 
aluminum smelters had gone overseas to 
expand their aluminum smelting oper- 
ations in New Zealand, Canada, Venezuela, 
the United States, Indonesia, Australia, and 
Brazil. A summary of these overseas smelt- 
ing projects is shown in table 5.* 

The energy source for projects in Brazil, 
Canada, Indonesia, New Zealand, and Ven- 
ezuela will be from hydropower plants, 
while coal will provide the energy for the 
projects in Australia and the United States. 

In 1982, the Asahan project in Indonesia 
and the Gladston project in Australia will 
start to operate their smelters, and the 
Japanese smelters will import portions of 
the aluminum output from these two coun- 
tries duty free for 3 years. 

Of the 12 smelters operated by 6 primary 
aluminum producers in 1981, only 2 plants 
were not using oil as a smelting energy 
source. Nippon Light Metal used hydropow- 
er at Kambara, and Mitsui Aluminum used 
coal at Miike, which had converted the 
powerplant at Omata to coal in 1980. Dur- 
ing 1981, Sumitomo Aluminum invested 
over $260 million in a joint venture with 
Kokuriku Power Co. to build a new coal- 
fired powerplant for its smelter at Kikumo- 
to, which had been shut down since 1975. 
Other smelters were either planning or 
seriously considering conversion from oil to 
other energy sources; e.g., coal in the short 
run and nuclear power in the long run. 

Mitsui Aluminum reportedly succeeded 
in experiments with a new aluminum proc- 
ess that involves direct smelting of bauxite 
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with coking coal and chemical additives in a 
blast furnace at about 2,000* C. In an effort 
to cut down energy cost of aluminum smelt- 
ing, six smelters have joined MITI in an 
industry-Government research program on 
developing the new aluminum process. 
According to Mitsui Aluminum, the new 
process could reduce the energy consump- 
tion per ton of aluminum to 10,000 kilowatt- 
hours from 15,000 kilowatt-hours required 
currently. Showa Aluminum and Mitsu- 
bishi Light Metal Industries reportedly 
have developed independently a new low- 
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cost process to produce superpurity alumi- 
num. Mitsubishi Light Metal planned to 
build a new production facility with the new 
process to produce 3,000 tons per year of 
superpurity aluminum (99.999%) by mid- 
1982, while Showa Aluminum planned to 
expand its pilot plant capacity from 250 to 
1,000 tons per year.’ 

In becoming further vertically integrated, 
Nippon Light Metal had completed its entry 
into aluminum fabricating in 1981. Other 
aluminum smelters were expected to follow 
suit in the coming years. 


Table 4.—Japan: Primary aluminum annual capacity and production 


(Metric tons) 
Es PES Annual installed capacity i 855 1981 
m and plant location — EES PPP utdown 
prom 3/31/79 3/81/81 capacity Capacity Output 
Mitsubishi Light Metal Industries Co., Ltd.: 
77!öéê¹—[ m eee 160,160 160,160 "m 1160,160 NA 
Sak aide 192,480 147,190 70,760 16,430 NA 
. 28 Sy ON es OSA te 352,640 307,350 70,760 236,590 125,872 
Mitsui Aluminum Co., Ltd.: Mike 163, 830 163,830 19,460 144, 370 103,683 
Nippon Light Metal Co., Ltd.: 
Kamba T Lu de EU LE 94,960 63,850 Ebo 63,850 NA 
Niigata LICHE TORRE 8 147, 660 TM m ech NA 
Tomakomai_____________________- 134,410 134,410 aa 134,410 NA 
TOUR tna md eee 377,030 198,260 m 198,260 153,607 
Showa Light Metal Co., Ltd.: 

Hakati- cacon 28,720 28,720 11,800 16,920 NA 
Ohmachi ----------------------- 42,800 23,720 5,780 17,940 NA 
nic uM HM 170,290 127,510 save 127,510 NA 

Total. ccc %⅛²mw‚-- ð—- 8 241.810 179,950 17, 580 162,370 91,633 
Sumikei Aluminum Industries, Ltd.: Sakata _ _ _ _ 98,710 98,710 ae 98,710 92,664 
Sumitomo Aluminum Smelting Co., Ltd.: 

7///»;ͤOðꝙQ] A ee eee 78,980 78,980 PN 18,980 NA 
Nag eee oe 52,800 2 En De NA 
Toyama ----------------------——- 177,680 177,680 59,230 118,450 NA 
TOVO onne ete th SE 98,710 98,710 NES 98,710 NA 
% ³ĩ¹—o¹ü T 408,170 355,370 59,230 296,140 203,143 
Grand total ___.________________ 1,642,190 1,303,470 167,030 1,136,440 110,602 
NA Not available. 
Shut down in October 1981. 


Table 5.—Japan: Overseas aluminum smelting projects 


. Japanese output 
. Annual capacit : 
Country and project name share Status of pro 
(thousand tons) (thousand tons) m 
New Zealand: Bluff!!! 152 75 Completed in 1977. 
VVV 90 45 Bo. 
Venezuela: Venalum __________________ 280 160 Completed in 1979. 
United States: Alumax, Mount Holly, S. C 180 45 Completed in 1980. 
Indonesia: Aaa ans 225 170 Scheduled for partial com- 
prenon in 1982. 

Australia: Gladston _ - - - --------------- 203 101 Sc 138 Quen for completion in 
Australia: Hunter Valley - - - ------------ 232 (1) ee for completion in 
Brazil: Albras_____________---------- 320 160 Scheduled for partial com- 


1Undetermined. 


pletion in 1984. 
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Antimony.—Production of antimony was 
by Nihon Mining and Concentrating Co., 
Ltd. (metal and trioxide), Sumitomo Metal 
(trioxide), Hibino Metal Industries Co., Ltd. 
(metal and trioxide), Sankoku Refinery Co., 
Ltd. (metal and trioxide), and Nippon Min- 
ing (trioxide). 

Japan imported 6,531 tons of antimony 
ores and concentrates, principally from Bo- 
livia (87%) and China (11%) for the produc- 
tion of antimony metal and trioxide. Im- 
ports of 2,366 tons of antimony metal were 
mainly from China (95%). Japan also im- 
ported 1,048 tons of antimony trioxide, prin- 
cipally from China, 49%; the U.S.S.R., 28%; 
and the United Kingdom, 22%. 

About 1,400 tons of antimony metal was 
consumed by the manufacturers of storage 
batteries, 60%; in antifriction alloys, 8%; 
for hard lead casting, 5%; for printing type, 
lead pipe and sheet, plating, and other uses, 
27%. Consumption of antimony trioxide 
was estimated at 5,500 tons; about 85% was 
for the production of flame retardants, and 
the remaining 15% was for manufacturing 
glass, enamel, and other. 

Cadmium and Bismuth.—Japan was the 
world’s second largest producer of cadmium 
metal, following the U.S.S.R., and the 
fourth largest producer of bismuth metal in 
1980. Cadmium was produced as a byprod- 
uct of zinc smelting, while bismuth was 
produced as a byproduct of lead refining. 
According to industry sources, the output 
share by producer for the two metals in 
1980 was as follows in percent:* 


Co Output share 
—— Cadmium Bismuth 
Dowa Kining Co.,Ltd... 15.5 23.3 
Furukawa Mining Co., Ltd 3 3.0 
Mitsubishi Metal Corp 18.8 11.5 
Mitsui Mining and 
Smelting Co., Ltd. 22.5 28.2 
Nippon Mining Co., Ltd - 19.0 15.8 
Nisso Metal Co., Ltd _ - 2.8 res 
Sumitomo Metal Smelting 
Co., Ltd. 9.3 1.0 
Toho Zinc Co., Ltd - - - - - 12.1 11.2 
Total 100.0 100.0 


In 1981, the production of cadmium de- 
clined slightly, reflecting the reduction in 
exports. About 1, 000 tons of cadmium was 
consumed in 1981, about 46% for nickel- 
cadmium batteries, 31% for pigments and 
paints, 9% for alloys, and 14% for others. 
During 1981, 938 tons of cadmium metal 
was exported, mainly to the German Demo- 
cratic Republic, 36%; the United Kingdom, 
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15%; Taiwan, 10%; and other East Europe- 
an countries, 28%. 

Production of bismuth rose sharply, re- 
flecting increased demand for the metal in 
both domestic and foreign markets. Domes- 
tic consumption of bismuth in 1981 was 
about 300 tons, of which about 31% was for 
metallurgical additives, 22% for ferrites, 
21% for low-melting alloys, 10% for phar- 
maceuticals, and 16% for other. During 
1981, Japan exported 252 tons of bismuth 
metal, principally to the U.S.S.R., the Unit- 
ed States, the Federal Republic of Germany, 
Poland, and the Netherlands. 

Chromium.—Domestic output of chro- 
mite ores and concentrates dropped to the 
11,000-ton level in 1981, and the average 
chromium content of the concentrates was 
about 33%. Japan continued to import over 
97% of its requirements for chromium. 
Japan imported 743,937 tons of chromium 
ores and concentrates from the Republic of 
South Africa, 47%; the Philippines, 20%; 
India, 19%; the U.S.S.R., 6%; Albania, 4%; 
and 4% from China, Vietnam, Pakistan, 
Turkey, Cuba, and Finland. 

Consumption of chromium ores and con- 
centrates was mainly by the iron and steel 
industry for the manufacture of high- and 
low-carbon ferrochromium. In 1981, total 
consumption of chromite for the production 
of ferroalloys was 593,888 tons compared 
with 798,066 tons in 1980. About 50,000 tons 
of chromite was also consumed by the steel 
producers as refractory materials, and 
189,928 tons of ferrochromium was import- 
ed for the manufacture of stainless steel. 
The major overseas suppliers were the Re- 
public of South Africa, 66%; Brazil, 15%; 
Zimbabwe, 11%; and 8% from China, India, 
the United States, the Philippines, Yugosla- 
via, Sweden, and the Federal Republic of 
Germany. 

A relatively smaller quantity of chromi- 
um ores and concentrates was consumed by 
the manufacturers of chromium metal and 
chromium compounds. Chromium metal 
was produced by Toyo Soda Manufacturing 
Co., Ltd., and Nippon Denko Co., Ltd. The 
annual capacity of Toyo Soda at its Yama- 
gata plant was expanded from 3,000 to 3,600 
tons of chromium metal in October 1981. 
Nippon Denko’s annual capacity was about 
700 tons. According to industry sources, 
about 2,000 to 2,500 tons of high-purity 
chromium metal was exported, and about 
1,300 tons was consumed domestically for 
the manufacture of superalloys, 55%; 
aluminum-copper alloys, 24%; welding rods, 
19%; and other, 2%. Consumption of chro- 
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mium compounds estimated at 35,000 to 
40,000 tons of sodium dichromate was main- 
ly for metal surface treatment, 37%; paints, 
22%; leathers, 19%; ceramics, 6%; and oth- 
er, 16%. Exports of sodium dichromate 
totaled 66,193 tons in 1981, of which about 
66% went to China, 11% to the Republic of 
Korea, 9% to Taiwan, 8% to the United 
States, and 6% to other countries in South- 
east Asia. 

Cobalt.—Production of cobalt was by Su- 
mitomo Metal with an annual production 
capacity of 1,600 tons and Nippon Mining 
with an annual capacity of 1,200 tons. The 
two companies received all of their raw 
material from overseas. Sumitomo Metal 
imported mixed nickel-cobalt sulfides from 
Marinduque’s Surigao nickel refinery of the 
Philippines for cobalt refining at its Niiha- 
ma plant, and Nippon Mining received mix- 
ed nickel-cobalt sulfides from Greenvale of 
Australia for cobalt refining at its Hitachi 
plant. 

Cobalt production dropped 16% as a re- 
sult of a 21% reduction in domestic demand. 
Imports of 886 tons of cobalt were principal- 
ly from Belgium, 28%; Zaire, 24%; the 
United States, 16%; and Finland, 11%. 

Consumption of cobalt was for the manu- 
facture of magnetic alloys, 30%; specialty 
steels (including high-speed, heat-resistant, 
and other alloy steels), 17%; ultra-hard 
alloys (cemented carbides), 10%; catalysts, 
8%; and other, 31%. Stocks of cobalt at the 
end of 1981 were 617.5 tons in 1981 compar- 
ed with 679.5 tons in 1980. 

Copper.—Japan's copper mine output de- 
clined further in 1981; however, production 
of refined copper reached another record 
high. The share of imported ores and con- 
centrates in Japan's refined copper produc- 
tion has increased from 82.0% in 1977 to 
84.4% in 1981, while the share of domestic 
ore decreased from 8.9% to 4.2%. 

Japan's refined copper production by 
sources of raw materials in 1977-81 was as 
follows: 


Share of production (percent) 
Year 


Domestic Imported Scrap and 

ore ore others 
1977 utm 8.9 82.0 9.1 
1978 ________ 5.9 83.2 10.9 
19719 5.2 81.6 13.2 
1980 4.8 82.9 12.3 
19811 —— 4.2 84.4 11.4 


During 1981, Japan's imported ores and 
concentrates totaled 3,338,326 tons. The 


561 


supplying countries were the Philippines, 
accounting for 25.8%; Canada, 23.0%; the 
United States, 14.6%; Papua New Guinea, 
9.0%; Chile, 6.0%; Indonesia, 4.4%; Malay- 
sia, 4.0%; Australia, 3.7%; Zaire, 3.1%; and 
others, 6.4%. 

According to MITI's annual report, the 
substantial increase in imports of copper 
concentrate from the United States was the 
main contributing factor for the increase in 
production of refined copper in 1981. Im- 
ports of copper concentrates from the Unit- 
ed States rose 65.5% to 488,462 tons in 1981, 
of which about 390,000 tons of copper con- 
centrates containing 25% to 28% copper 
was supplied by Anaconda Copper Co. un- 
der a 7-year contract signed in December 
1980. During 1981, Japan also imported 
241,146 tons of refined copper, of which 
61.0% was imported from Zambia, 15.2% 
from Chile, 14.5% from Peru, and 9.3% 
from other countries. 

Japan's domestic demand for refined cop- 
per rose 2.2% to 1,354,000 tons in 1981. The 
increased demand was due to a 5% increase 
in consumption of refined copper by the 
manufacturers of electric wire. During 
1981, about 906,700 tons was consumed by 
the electric wire sector, 424,900 tons by the 
brass mill sector, and 23,300 tons by manu- 
facturers of cast copper alloys, coins, and 
others. For the past decade, as a result of 
the positive Government investment policy 
and active private investment, consumption 
of refined copper by the manufacturers of 
electric wire increased from 666,000 tons to 
over 900,000 tons, while consumption by 
brass mills increased from 255,000 tons to 
over 420,000 tons. The increased use of 
telecommunication and increased activities 
in electrical machinery and electrical power 
industries contributed to the strong growth 
in demand from the electric wire sector, 
while increased production of automobiles 
and electrical machinery and equipment 
were the major driving forces for the contin- 
uing growth in demand from the brass mill 
sector. 

Japan's exports of refined copper were 
only 38,301 tons in 1981, an 81% drop from 
those of 1980. The importers of Japanese 
refined copper in 1981 were Taiwan, ac- 
counting for 36.8%; Indonesia, 22.3%; the 
United States, 12.8%; the Republic of Ko- 
rea, 11.5%; the U.S.S.R., 10.5%; and others, 
6.1%. The worldwide economic recession 
was the primary cause of the decline in 
exports. 

The total stocks of refined copper at the 
end of 1981 declined slightly from those of 


562 


1980. Stocks at producer plants fell from 
53,851 tons at the end of 1980 to 50,591 tons 
at the end of 1981. Stocks held by consumers 
(wire manufacturers and brass mills) also 
dropped, from 88,457 tons in 1980 to 71,481 
tons in 1981; however, stocks held by deal- 
ers rose from 18,606 tons in 1980 to 40,484 
tons in 1981. 

During 1981, Japan's copper refining in- 
dustry was operating at about 84% of its 
1.25-million-ton-per-year capacity. Because 
of increasing imports of ores and concen- 
trates from Anaconda, Nippon Mining Co., 
Ltd., and Sumitomo Metal Mining Co., Ltd., 
were reportedly expanding their refining 
capacities at Nippon Mining's Saganoseiki 
plant and at Sumitomo Metal's Toyo plant. 
Upon completion of the expansion pro- 
grams by September 1982, refining capacity 
of Nippon Mining at Saganoseiki will be 
increased from 168,000 to 204,000 tons per 
year, and capacity at the Toyo plant of 
Sumitomo Metal will increase from 48,000 
to 84,000 tons per year. In September 1981, 
Hibi Kyodo Smelting Co., Ltd., reportedly 
had increased its refining capacity at Ta- 
mano from 102,000 to 134,000 tons per year. 
The cost of this expansion program was 
estimated at $7.3 million. 

In September 1981, Rasa Industries Co., 
Ltd., sold its smelter at Miyoko to Godo 
Shigen Sangyo. Beginning in October 1981, 
Godo was operating the smelter to toll smelt 
copper ore for Mitsui Mining and Smelting 
Co., Ltd., under a long-term agreement. 
Sumitomo Metal was planning to expand its 
smelting capacity of blister copper from 
168,000 to 180,000 tons per year at Toyo and 
to expand its refining capacity from 132,000 
to 153,000 tons per year at Niihama. 

The Metal Mining Agency of Japan re- 
portedly is expected to extend loans of about 
$9 million to China for developing the 
Anquin copper mine during 1982-86. The 
formal joint-venture agreement was signed 
between the two Governments in November 
1981. According to the agreement, a Jap- 
anese technological assistance team is ex- 
pected to arrive in China in April 1982. 
Exploration activities will include shaft 
sinking, diamond drilling, underground 
mapping, and data analysis. Based on pre- 
liminary exploration, the Anquin copper 
deposit has potential ore reserves of about 
31 million tons, grading 1.34% copper.“ 

In October 1981, Japan extended a 
$475,800 loan to develop the Kutcho copper 
mine in Canada. The mine was being devel- 
oped by a consortium in which Sumitomo 
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Metal has a stake. The estimated ore re- 
serves were 15.7 million tons, grading 1.6% 
copper and 2.16% zinc. 

Gold and Silver.—Mine production of 
gold declined, while mine production of 
silver increased in 1981. Domestic mine 
output of gold supplied only about 7% of 
gold metal refining production, while mine 
output of silver supplied about 21% of silver 
metal refining production in 1980-81. Metal 
production of gold and silver was by eight 
companies. Their output shares for FY 1981 
by company were as follows, in percent:’° 


Co Output share 
m . ˙² A 
nid Gold Silver 
Dowa Mining Co., Ltd - - __ ______- 7.7 18.0 
Furukawa nn Co,Ltd.. . ... 5.1 5.2 
Mitsubishi Metal Cork 32.4 19.2 
Mitsui Mining and Smelting Co., Ltd . . 18.8 22.1 
Nippon Mining Co., Ltd- — -- -- 21.4 15.6 
Nittetsu Mining Co., Ltd. .-————— 1.5 8 
Sumitomo Metal Mining Co., Ltd 12.5 11.6 
Toho Zinc Co., Ltd. 6 1.5 
TORN Soins oen Aes 100.0 100.0 


During 1981, imports of gold reached an 
alltime record of 5.38 million troy ounces, 
which was about five times that of 1980. The 
sharp increase in 1981 gold imports was 
attributable partially to the lower price of 
gold but was largely due to a shift of invest- 
ment from savings accounts to gold hoard- 
ing by the Japanese bank depositors as an 
investment alternative motivated by a pro- 
posed tax bill that will prevent depositors 
from taking advantage of certain tax-free 
savings accounts in Japanese banks. The 
major overseas gold suppliers were the 
United Kingdom, 39%; Switzerland, 35%; 
and the U.S.S.R., 22%. Japan imported 14.3 
million troy ounces of silver, mainly from 
Mexico, 63%; Peru, 17%; and Australia, 
11%. 

Demand for gold and silver by end user in 
1981 remained about the same as in 1980 
except that gold purchases for private 
hoarding increased very sharply by about 
280% in 1981. 

According to the Metal Mining Agency of 
Japan, a new gold deposit was discovered at 
Hishikari, Isa County of Kaogoshima, in 
southern Kyushu. The property is owned by 
Taio Mining Co., Ltd., a subsidiary of Sumi- 
tomo Metal. According to an interim report 
prepared by Sumitomo Metal following the 
agency's earlier exploration, the gold depos- 
it is about 600 meters long from east to west 
and 100 to 150 meters in depth. Sumitomo 
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Metal was expected to spend $18 million for 
detailed exploration.!! 

Iron and Steel.—Japan's crude steel pro- 
duction fell 8.7% in 1981 from that of 1980. 
The total crude steel output, accounting for 
14.496 of the world's total output in 1981, 
was the lowest since 1972, and Japan 
slipped back to third place in world steel 
production, following the U.S.S.R. and the 
United States. Japan's production of pig 
iron also dropped by 8% to just a little over 
80 million tons in 1981. The cutback in 
production of iron and steel was due to a 
sharp fall in domestic demand, a slower 
liquidation of steel inventory, and a de- 
crease in exports of steel in 1981. 

Japan's production of crude steel was 
principally by five integrated steelmakers. 
Their combined output of crude steel ac- 
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counted for 72.4% of Japan's total steel 
production in 1981. The crude steel produc- 
tion of these steelmakers and their ranking 
among the world's top 35 crude steel pro- 
ducers in 1980-81 were as follows:! 


. Output 

Company World ranking (million tons) 

1980 1981 1980 1981 

Nippon Steel Corp 1 1 32.93 29.64 

Nippon Kokan K. K 3 4 1615 14.55 

Kawasaki Steel Corp 8 8 12.68 11.40 
Sumitomo Metal In- 

dustries, Ltd. 7 9 12.70 11.38 

Kobe Steel Ltd 18 23 7.43 6.70 


The output, capacity, and capacity utiliza- 
tion of the iron and steel industry in 1981 
are shown in table 6. 


Table 6.—Japan: Output, capacity, and capacity utilization of the iron and steel industry 


Facility 


Production of pig iron: 


Blast furnaces___________________________ 


Other furnaces __________________________ 


Production of pig iron by blast furnaces 
remained at 99.8% in 1981, while produc- 
tion of crude steel by basic oxygen furnaces 
was 75.2% and by ultra-high-power electric 
furnace, 24.8%. The ratio of pig iron to 
crude steel was 78.7% in 1981 compared 
with 78.1% in 1980. 

In processing the crude steel, six new 
continuous-casting machines were added 
during 1981. By yearend, there were 147 
continuous-casting machines operating 
with a capacity of 75,294,000 tons per year. 
The capacity utilization of continuous- 
casting machines by the steel mill produc- 
ers was 95.4% in 1981. The percentage of 
continuous-casting processing of crude steel 
output was 70.7 in 1981 compared with 59.5 
in 1980. The percentage of rolled ordinary 
steel was 74.8 in 1981 compared with 63.3 in 
1980, while the percentage of rolled special- 
ty steel was 49.9 in 1981 compared with 38.3 
in 1980. As a result of these increases, 
substantial improvements in energy saving 
and product yield were made in 1981. 


ygen furnaces _____________________- 


tput Capacity TT 
Number of Utilization 
^ (thousand (thousand 
units tons) tons) (percent) 

DV 65 79,884 135,959.00 58.8 
SN 10 35 93.96 37.2 
a 2 129 191.90 61.2 
"m 77 80,048 136, 244.86 58.8 
ae 94 76,479 130,012.00 58.8 
ae 604 25,197 28,378.37 88.8 
Se 698 101,676 158,390.37 64.2 


Japan’s mine production of iron ore and 
concentrate continued to decline and re- 
mained insignificant in 1981. Almost all of 
the iron ore, pellets, iron sand, and ferrug- 
inous manganese ore required by the Japa- 
nese iron and steel industry were imported. 
Japan imported 123.4 million tons of iron 
ore in 1981, of which 44.5% was from 
Australia, 22.0% from Brazil, 12.7% from 
India, 5% from Chile, 4.7% from the Repub- 
lic of South Africa, 3.6% from Canada, 2.9% 
from the Philippines, 2.2% from New Zea- 
land, and 2.4% from other countries. 

In 1981, Japan's iron and steel industry 
consumed 101.3 million tons of iron ore, 2.5 
million tons of iron sand, 10.3 million tons 
of pellets, and 2.9 million tons of sinter. The 
industry also consumed 39.6 million tons of 
iron and steel scrap, 63.8 million tons of 
coking coal (92.7% imported), 43.8 million 
tons of coke, 1.4 million tons of manganese 
ore, 933,000 tons of ferruginous manganese 
ore, and 14.1 million tons of limestone. 
Consumption of fuel oil declined 44.2% to 
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16,711,000 barrels in 1981 as a result of oil- 
free blast furnace operations by all inte- 
grated steel mills. The industry also con- 
sumed 5,170 million cubic meters of oxygen 
and 68.6 billion kilowatt-hours of electricity 
in 1981. 

Japan's iron and steel industry employed 
about 270,000 workers in 1981, of whom 
about 194,000 were production workers. The 
average hourly earnings of the Japanese 
steelworkers were $9.02 in 1981 compared 
with $8.13 in 1980. 

Because of the decrease in demand for 
Steel from the domestic civil engineering 
and construction sector caused by reduced 
public investment and housing starts, Ja- 
pan's estimated apparent steel consumption 
dropped to 71 million tons of crude steel 
equivalent in 1981 from 79 million tons in 
1980. Domestic orders for ordinary and 
special steel products by end use for 1980-81 
were as follows in thousand tons: 


Specialty steel 
End use products produ 
1980 1981 1980 1981 
Automobiles 9,470 3,805 1,487 1.493 
Construction and 
iring- _____ 14,845 13,084 441 489 
Conversion and 
rocessing __ _ — — 8,770 3,064 2,797 2,778 
Electrical machinery 
and equipment 2,524 2,257 T3 T3 
Home and office ap- 
pliances 752 688 199 159 
Industrial machinery 
and equipment 2, 435 2,008 1.079 1,043 
Rolling stocks 245 202 69 45 
Shipbuilding and 
marine equipment 3,802 3, 896 73 77 
Steel dealers 15,084 13, 712 845 777 
Tanks and contain 
a. EPRA 1,841 1,780 130 110 
Other 350 316 85 78 
Total 55,118 49,812 7,278 1,122 


Japan's exports of ordinary steel dropped 
2.496 to 21.5 million tons, while exports of 
specialty steel rose 11.7% to 4.5 million 
tons. Japan's exports of iron and steel 
products were 29.1 million tons in 1981 
compared with 30.3 million tons in 1980. 
The 4% drop in exports was primarily 
caused by a 31% decline in exports to China 
and a significant drop in exports to South- 
east Asian countries. The major importers 
of Japanese iron and steel products were 
the United States, 6.2 million tons; China, 
2.2 million tons; the U.S.S.R., 2 million tons; 
Saudi Arabia, 1.8 million tons; the Republic 
of Korea, 1.6 million tons; Taiwan, 1.5 
million tons; and Indonesia, 1.3 million 
tons. Despite a drop in the volume of ex- 
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ports, export earnings of iron and steel rose 
6.7% to a record $17 billion in 1981, owing 
to the increase in the average export unit 
value for all steel products from $524 per 
ton in 1980 to $582 per ton in 1981. 

During 1981, Japan’s imports of iron and 
steel, including pig iron and ferroalloys, 
totaled 3.1 million tons, a 29.7% increase 
over those of 1980; 1.1 million tons was pig 
iron, 503,024 tons was ferroalloys, 1.3 mil- 
lion tons was ordinary steel, and 200,000 
tons was other. Imports of plates and hot 
coil accounted for the major portion of the 
imported steel products with the Republic 
of Korea supplying over 80%. 

Because of the increasing cost of produc- 
tion and the sluggish steel market, most of 
Japan’s integrated steelmakers suffered 
losses from sales of ordinary steel products. 
However, the major steel producers were 
able to offset their deficit by the profit made 
from sales of seamless steel pipe and other 
high-value-added products such as single- 
surface galvanized steel sheet, electrolytic 
galvanized steel sheet, and zinc-nickel alloy- 
coated steel sheet. In an effort to overcome 
their financial difficulties, Japan's steel- 
makers planned to restructure production 
facilities and to develop new products such 
as seamless pipe, surface-treated sheets, 
stainless steel for extra-low-temperature 
service, heat-resistant steel, and electrical 
sheets. Japan's five integrated steelmakers 
invested a total of about $2.9 billion during 
1981, a 43% increase over that of 1980. The 
bulk of the investment was in expanding 
seamless pipe production capacity, increas- 
ing the efficiency of existing production 
facilities, advancing steelmaking technolo- 
gy, and increasing the continuous-casting 
ratio. 

Nippon Steel Corp. was to spend about 
$950 million for the expansion of its seam- 
less pipe facility at Yawata, which was 
scheduled for completion by March 1983, 
and for a continuous-casting plant at Na- 
goya. Nippon Kokan K.K. was to spend 
about $474 million for the construction of a 
600,000-ton-per-year seamless pipe facility 
at Keihin, which was to be completed in 
1983-84, and for the expansion of its existing 
plant's seamless pipe capacity from 88,000 
to 138,000 tons per year. Sumitomo Metal, 
the leading seamless pipe producer with a 
capacity of 135,000 tons per year, was to 
spend $616 million for building a new 
20,000-ton-per-year seamless pipe mill at 
Kainan and for increasing its continuous- 
casting capacity. Kawasaki Steel Corp. was 
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to spend about $567 million for expanding 
its small-diameter seamless pipe capacity 
from 25,000 to 32,000 tons per year at Chiba 
by September 1981 and its medium-diame- 
ter pipe capacity from 204,000 to 384,000 
tons per year by March 1982. Kobe Steel 
Ltd. was to spend $498 million for construc- 
tion of a continuous annealing and pickling 
line at Kakogaw:* and for relining its No. 3 
blast furnace and providing gas treatment 
facilities at Kobe.“ 

Lead and Zinc.—Japan's lead and zinc 
ore production was by Mitsui Mining and 
Smelting, Dowa Mining Co., Ltd., Syakanai 
Mining Co., Ltd. Hosokura Mining Co., 
Ltd., Toyoha Mining Co., Ltd., and Nippon 
Zinc Mining Co., Ltd. In 1981, domestic 
mine output of both lead and zinc increased 
slightly and supplied 21.6% of the refined 
lead production and 35.596 of the refined 
zinc production. For the past 4 years, Ja- 
pan's refined lead and zinc production by 
sources of raw materials was as follows:“ 


tion of Ore 
ear metal Scra 
5 Domestic Imported an 
other 
Lead: 
1978 __ 228.4 26.0 55.5 18.5 
1979 221.2 22.6 51.1 20.3 
1980 220.9 22.8 56.5 20.7 
1981 __ 226.2 21.6 55.9 22.5 
Zinc: 
1978 __ 761.9 33.8 55.2 11.0 
1979 __ 189.4 30.3 56.9 12.8 
1980 735.2 32.5 53.2 14.3 
1981 __ 670.2 35.5 50.4 14.1 


Japan imported 255,765 tons of lead ore 
and concentrate containing 145,705 tons of 
lead metal in 1981, principally from Canada 
(45%), Peru (21.4%), the United States 
(10.4%), the Republic of South Africa 
(9.1%), Australia (4%), Thailand (3.9%), and 
the Republic of Korea (3.38%); and 887,995 
tons of zinc ore and concentrate containing 
429,092 tons of zinc metal mainly from 
Canada (31.1%), Australia (29.8%), Peru 
(28.8%), and North Korea (5.7%). Japan's 
imports of refined lead dropped 23.496 to 
49,179 tons, and imports of refined zinc 
dropped 27.2% to 30,439 tons because of 
weakened domestic demand. The principal 
suppliers were Australia, Peru, North Ko- 
rea, and Mexico for refined lead and North 
Korea, the Republic of Korea, and China for 
refined zinc. 

Primary production of refined lead in 
1981 was at a slightly higher level than in 
1980; the eight producers were operating at 


: Share of production (percent) 
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about 76% of their 297,240-ton-per-year ca- 
pacity. Primary production of refined zinc 
was at a much lower level than in 1980, and 
the eight producers were operating at only 
65.7% of their 1,019,640-ton-per-year capaci- 
ty. 

Dowa Mining Co. expanded the capacity 
of its electrolytic lead smelter at Kosaka 
from 20,800 to 25,200 tons per year. Mitsui 
Mining and Smelting shut down its 21,600- 
ton-per-year electrolytic zinc smelting plant 
at Miike in February 1981 and planned to 
further scale down its 116,400-ton-per-year 
distillation zinc smelting plant at Miike to 
58,000 tons per year. It was reported that 
the Miike smelter will be separated from 
Mitsui Mining and Smelting and will be- 
come an independent company in July 1982. 

Domestic consumption of primary lead 
dropped 2.8% to 271,151 tons in 1981. Of the 
total consumption of primary lead, 44.5% 
was for the manufacture of storage batter- 
ies, 25.0% for inorganic chemicals, 9.3% for 
cable sheathing, 6.9% for pipe and sheet, 
and 14.3% for manufacturing solder, bear- 
ing metals, tubes, casting, plating, and oth- 
er lead products. Consumption of primary 
zinc dropped 6.4% to 687,909 tons in 1981, 
mainly because of a decline in the demand 
for galvanized steel sheet. By end use, 
39.6% was for sheet galvanizing; 16.4% for 
wire, tube, and general galvanizing; 17.696 
for diecasting; 13.7% for brass; and 12.7% 
for manufacturing rolled zinc, galvanic an- 
odes, inorganic chemicals, copper-alloy cast- 
ings, and other zinc products. 

During 1981, Japan exported 2,791 tons of 
refined lead, mainly to Taiwan (1,263 tons) 
and the Republic of Korea (1,005 tons), and 
exported 51,278 tons of refined zinc princi- 
pally to the Philippines, 10,303 tons; the 
Republic of Korea, 8,117 tons; Taiwan, 7,904 
tons; the United States, 5,850 tons; Thai- 
land, 4,782 tons; Nigeria, 3,198 tons; and 
Indonesia, 3,152 tons. 

Stocks of primary lead at producer plants 
were 15,556 tons at the end of 1981 com- 
pared with 13,081 tons for 1980. Stocks of 
primary zinc at producer plants were 94,324 
tons at the end of 1981 compared with 
108,371 tons for 1980. 

According to the Metal Mining Agency of 
Japan, in August 1981, a new lead and zinc 
deposit was discovered between Tochibora 
and Mozumi near the Kamioka Mine in 
Gifu Prefecture. The property is owned by 
Mitsui Mining and Smelting. The estimated 
ore reserves were 3 to 5 million tons, aver- 
aging 18.9% lead and 14.5% zinc, as well as 
2.96 troy ounces of silver per ton of ore.!5 
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Magnesium.—Production of primary 
magnesium metal continued to drop during 
1981, while production of secondary magne- 
sium increased. The drastically reduced de- 
mand for primary magnesium from the 
manufacture of aluminum alloys and nodu- 
lar cast iron, the high cost of energy, and 
the high level of stocks forced the two 
primary producers—Furukawa Magnesium 
Co. and Ube Industries, Ltd.—to cut back 
their production. The industry operated at 
-about 44% of its 13,000-ton-per-year in- 
stalled capacity. 

Imports of magnesium metal also dropped 
by 12.296 to 10,952 tons in 1981. The major 
supplying countries were the United States, 
6,927 tons; Norway, 2,517 tons; and Canada, 
1,178 tons. 

Consumption of primary magnesium met- 
al in 1981 was by light metal rolling, 7,822 
tons; aluminum alloys, 4,717 tons; nodular 
cast iron, 1,571 tons; powder, 1,055 tons; 
light metal casting and diecasting, 979 tons; 
and other, 1,902 tons. Consumption of sec- 
ondary magnesium as a reducing agent for 
titanium and zirconium smelting totaled 
31,342 tons. Exports of magnesium metal 
also dropped 53% to 42 tons. The major 
buyers of the Japanese magnesium metal 
were the Republic of Korea (25 tons) and 
Taiwan (12 tons). 

Manganese.—Production of manganese 
ores increased 9.6%. However, over 95% of 
the requirement for manganese was met by 
imports. Japan imported about 1.5 million 
tons of manganese ores and concentrates 
principally from the Republic of South Afri- 
ca, 54.6%; Australia, 28.2%; Brazil, 7.3%; 
and Mexico, 4.4%. Japan also imported 
959,870 tons of ferruginous manganese ores 
and concentrates, mainly from the Republic 
of South Africa, 55.4%, and India, 40.7%. 

The major overseas supplying companies 
of manganese ores and concentrates were 
Broken Hill Proprietary Co., Ltd., of Aus- 
tralia; South African Manganese, Amcor, 
Ltd., and Associated Manganese Mines of 
South Africa, Ltd., of the Republic of South 
Africa; and Industria e Comercio de Min- 
erios, S. A., of Brazil. 

Consumption of manganese ores and con- 
centrates by the iron and steel industry was 
980,000 tons, of which 962,084 tons was 
imported ore and 17,916 tons was domestic 
ore. Consumption of manganese ores and 
concentrates for the manufacture of electro- 
lytic manganese for welding rod and chemi- 
cal use and others totaled 40,004 tons, of 
which 23,395 tons was domestic ore and 
16,609 tons was imported ore. Consumption 
of ferruginous manganese ores and concen- 
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trates was 707,200 tons, of which 316,077 
tons was for manufacturing sinter, 216,511 
tons was for making pig iron, and 174,612 
tons was for manufacturing ferroalloys and 
steel products. 

Production of manganese dioxide rose 
12% in 1981. The increase in output was 
due to the increased capacity of Toyo Soda 
Industries Co., Ltd., at Hinata and the 
6,000-ton-per-year capacity of the Japan 
Metal and Chemical Industries Co. at Ta- 
kaoka stimulated by the continued growth 
in demand for the metal. The expansion 
program of Mitsui Mining and Smelting at 
its Takehara plant from a 19,200- to a 
25,000-ton-per-year capacity was reschedul- 
ed for completion by mid-1982. Japan’s an- 
nual production capacity of manganese 
dioxide by company and plant location was 
as follows in tons: 


Company Location Capacity 
Daiichi Carbon Co Yokohama 3,000 
Ja Metal and Chemical In- Takaoka 6,000 
ustries Co. 
a as Mining and Smelting Takehara _ 19,200 
Toyo Soda Industries Co., Ltd Hinata 24,000 
Total: eme. xem ES 52,200 


Production of manganese metal by Chuo 
Denki Kagyo and Toyo Soda declined slight- 
ly in 1981. The combined output was about 
44% of installed capacity of 9,600 tons per 

ear. 
Á Japan imported 10,872 tons of manganese 
dioxide ores and concentrates from Austral- 
ia, 4,443 tons; Gabon, 4,200 tons; and China, 
2,229 tons for the production of manganese 
dioxide and manganese metal. 

Molybdenum.—Production of molybde- 
num ores and concentrates by Taenaka 
Mining Co. at the Higashiyama Mine was 
insignificant at less than 100 tons. Almost 
all requirements for molybdenum were met 
by imports. Japan imported 16,276 tons of 
molybdenum oxides (roasted concentrates) 
principally from the United States, 52.296; 
Canada, 29%; and Chile, 14.8%. Imports of 
unroasted molybdenum ore and concentrate 
were only 14 tons in 1981 compared with 
101 tons in 1980. Imports of molybdenum 
trioxide were 660 tons in 1981 compared 
with 826 tons in 1980. The United States 
remained the most important supplier of 
molybdenum trioxide. 

Consumption of molybdenum was by bri- 
quet clinkers, about 48%; the manufactur- 
ers of ferromolybdenum, about 35%; inor- 
ganic pharmaceutical, 5%; molybdenum 
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metal, about 3%; and other products, 9%. 

Production of ferromolybdenum dropped 
30% owing to the high cost of energy and 
the lower level of specialty steel production. 
Imports of ferromolybdenum also dropped 
39% to 273 tons in 1981 because of reduced 
demand from the specialty steel industry. 

Nickel.— Production of refined nickel de- 
clined slightly. The reduced output was 
mainly due to an operation curtailment of 
Sumitomo Metal at its Niihama nickel re- 
finery for plant remodeling. The other re- 
fined nickel producer was Nippon Mining, 
which operated a refinery at Hitachi. The 
nickel refining industry operated at about 
89% of its installed capacity. The annual 
capacity of nickel refining in tons and its 
overseas sources of raw materials by compa- 
ny were as follows: 


Overseas source 


Mixed nickel-cobalt 
sulfides from 
ee prid 

t project of 


ee 


Company and plant Capacity 
Nippon Mining Co., 
Lid. Hitachi. 4,100 


Metal 
Ltd. and 
McMoran Co. pd 
Australia. 

Nickel matte from 
P. T. International 
Nickel Co. of In- 
donesia and West- 
ern Mining Ltd. of 
Australi 


ja. 
Mixed nickel-cobalt 
sulfides from Ma- 
rinduque Mining 
and Industri 
Corp. of the Phil- 
ippines. 


Sumitomo Metal 
Mining Co., Ltd.: 


Niihama. 22,180 


26,880 


Japan's requirements for nickel were 
100% dependent on overseas sources. Dur- 
ing 1981, Japan imported 3,462,801 tons of 
nickel ores and concentrates from New 
Caledonia, 48%; Indonesia, 33.6%; and the 
Philippines, 18.4%. Imports of nickel matte 
and speiss totaled 36,608 tons, of which 
18,648 tons was from Indonesia, 15,408 tons 
from Australia, and 2,552 tons from New 
Caledonia. Japan also imported 17,732 tons 
of refined nickel principally from Canada, 
29%; the U.S.S.R., 18%; Australia, 16%; the 
Philippines, 11%; the United States, 8.5%; 
and Zimbabwe, 6%. 

Consumption of refined nickel dropped 
6.6% to 34,114 tons. The reduced demand 
was caused mainly by a 23% drop in the 
manufacture of nonferrous alloys. Of the 
total refined nickel consumed, 38% was for 
the manufacture of specialty steel, 20% for 
plating, 17% for nonferrous alloys, 7% for 
magnetic materials, 7% for fabricated prod- 
ucts, 3% for storage batteries, 1% for cata- 
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lysts, and 7% for others. 

The ferroalloy industry consumed about 
2.4 million tons of nickel ore compared with 
2.9 million tons in 1980. Production of 
ferronickel was by Nippon Mining at Saga- 
noseki; Nippon Yakin Kogyo Co. at Miyazu 
and Toyama; Pacific Metal Co. at Hachi- 
nohe; Shimura Kako Co. at Date, Hokkaido; 
and Sumitomo Metal at Hyuga. Japan im- 
ported 26,493 tons of ferronickel from New 
Caledonia, 49%; Indonesia, 36%; Dominica, 
14%; and the United States, 1%. 

Selenium and Tellurium.—Japan is the 
world’s largest producer of selenium and 
tellurium, accounting for 30% and 29%, 
respectively, in 1980. According to industry 
sources, the output share of selenium and 
tellurium by company in 1980 was as fol- 
lows in percent: 


Co Output share 
m 

sas Selenium Tellurium 
Asia Bussei Zairyo _______ 1.4 E 
Mitsubishi Metal Corp. ..... 41.2 50.2 
Mitsui Metal Mini „Ltd. 10.0 18.9 
Nippon Mining Co., td 24.1 18.5 
Shinko Chemical Co., Ltd 3.6 me 
Sumitomo Metal Mining Co., 

Ltd. 13.7 12.4 

Total _____________ 100.0 100.0 


Consumption of selenium was about 200 
tons, mainly by dry photocopiers, which use 
selenium in the light-sensitive drum. About 
250 tons of selenium was exported. Con- 
sumption of tellurium was as an additive to 
enhance the effectiveness of free-cutting 
steel, as a catalyst for use in the chemical 
industry, as a vulcanizing agent in synthet- 
ic rubber, in tellurium-copper, and as a 
coloring agent for glass. 

Japan also produced other metals and 
compounds of high purity and of significant 
quality by world standards. These metals 
included cerium, germanium, germanium 
oxide, indium, lanthanum oxide, silicon, 
tantalum, and uranium. Most of the output 
of these metals was from imported materi- 


als. 

Titanium.—Japan remained the world’s 
second largest titanium sponge producer. 
Production of titanium sponge reached an- 
other record high of 25,000 tons owing to the 
expanded capacity of Osaka Titanium Co., 
Ltd. The industry’s installed annual capaci- 
ty was 26,000 tons in 1980 and 27,400 tons in 
1981; by early 1982, another 5,000 tons of 
annual capacity will be added by Osaka 
Titanium. The installed annual capacity of 
titanium sponge by company for 1981 and 
projected 1982 capacity was as follows in 
tons:!? 


568 


Installed 
Company Location capacity 

1981 1982 

Nippon Soda Co., Ltd Nihongi i 2,200 2,200 

YT Titanium Co., Amagasaki . 13,200 18,200 

Toho Titanium Co., Chigasaki 12.000 12,000 

Da ee 27,400 32, 400 


Osaka Titanium and Toho Titanium Co., 
Ltd., produced titanium sponge by the mag- 
nesium reduction process (Kroll method), 
while Nippon Soda Co., Ltd., used the sodi- 
um reduction process (Hunter method). The 
industry operated at about 9096 of its in- 
stalled capacity. 

Japan's requirements of titanium ores 
and concentrates were 100% dependent on 
imports. Imports of 323,057 tons of rutile 
and ilmenite were mainly from Malaysia, 
48%; Australia, 22%; India, 17%; and Sri 
Lanka, 12%. 

According to the Japan Titanium Society, 
domestic sales of titanium sponge, including 
internal plant consumption, surged by 31% 
over those of 1980 to 14,483 tons in 1981, 
while exports of titanium sponge rose 25% 
over those of 1980 to 10,005 tons in 1981. 
The major importing countries were the 
United States, 4,291 tons; the United King- 
dom, 2,725 tons; and the Netherlands, 2,219 
tons. 

Because of the worldwide economic reces- 
sion, particularly the slump in the aviation 
industry, Japan's titanium industry plan- 
ned to cut back its output by 5% to 10% in 
1982. During 1981, several importers of 
Japanese titanium sponge requested de- 
ferred shipments as well as a reduction in 
the long-term contract price. However, ac- 
cording to the president of Osaka Titanium, 
the program to boost capacity by 5,000 tons 
per year at the Amagasaki plant remained 
unchanged. | 

Tungsten.—Output of tungsten ores and 
concentrates continued to decline because 
of the rising cost of extraction and lower ore 
grades. The important producers were Ka- 
neuchi Mining Co., Ltd., accounting for 32% 
of output; Awaniura Mining Co., Ltd., 25%; 
Yaguki Mining Co., Ltd., 16%; Tanaka Min- 
ing Co., Ltd., 14%; Chitose Mining Co., Ltd., 
7%; and two small producers, 6%. In 1980- 
81, the requirements for tungsten ores and 
concentrates were 75% to 80% dependent 
on overseas sources, primarily the Republic 
of Korea, Portugal, Australia, Bolivia, and 
China. 

Imports of tungsten ores and concen- 
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trates totaled 2,256 tons. Japan also import- 
ed 155 tons of tungsten powder and flakes 
mainly from the Republic of Korea (86%) 
and the Federal Republic of Germany (8%). 

Consumption of tungsten was mainly for 
the manufacture of tungsten metal, 65%; 
calcium tungsten acid, 18%; ferrotungsten, 
15%; and inorganic chemicals and other, 
2%. The estimated consumption of tungsten 
ores and concentrates was 2,900 tons. 


NONMETALS 


Cement.—Production of cement contin- 
ued to decline because of the reduced de- 
mand caused by the Government's policy to 
hold zero growth in public works projects. 
However, exports of cement increased to 10 
million tons in 1981 from 8.7 million tons in 
1980. 

The industry continued its efforts to re- 
duce the costs of production by switching its 
energy source from C-type fuel oil to coal. 
According to the Japan Cement Associa- 
tion, as of March 1981, 83.6% of the heat 
used in calcining was from coal. Among the 
24 cement producers, Ube Industries, Chi- 
chibu Cement Co., and Mitsui Mining and 
Cement used only coal for calcination. Oth- 
ers had remodeled their kilns, crushers, and 
dryers and set up coal depots to receive and 
store coal for the cement plants. 

In 1981, Sumitomo Cement Co., Ltd., com- 
pleted a 4,800-ton-per-day kiln conversion at 
its Ako plant and a 2,100-ton-per-day precal- 
cining system at its Tochigi plant. Chichibu 
Cement completed a 4,800-ton-per-day kiln 
conversion to precalcining at its Chichibu 
No. 1 plant and a 2,000-ton-per-day kiln 
conversion at Chichibu No. 2 plant. Nittetsu 
Cement Co., Ltd., also had completed a 
2,900-ton-per-day kiln conversion at its Mu- 
roran plant. Osaka Cement Co., Ltd., was 
expected to install the world’s largest roller 
mill at its Kochi plant. The new line has a 
clinker capacity of 7,200 tons per day and 
was scheduled for startup in 1982."* 

Domestic consumption of cement remain- 
ed at about the 80-million-ton level. The 
domestic market share by major cement 
producers in 1981 was Onoda Cement Co., 
Ltd., 16.1%; Nippon Cement Co., Ltd., 
15.9%; Sumitomo Cement, 12.6%; Mitsu- 
bishi Mining and Cement, 11.5%; and 43.9% 
by 20 other companies. The ready-mix con- 
crete industry remained the dominant 
end user, accounting for about 60% of the 
total demand. Other significant end users 
included manufacturers of cement products, 
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accounting for about 13.6%; public and 
private buildings, 3.4%; civil engineering, 
2.6%; and all others, 20.4%. Exports totaled 
10,011,391 tons of portland cement. The 
major importing countries were Saudi Ara- 
bia, 2.5 million tons; Kuwait, 2.3 million 
tons; Singapore, 1.4 million tons; and Tai- 
wan, 1.1 million tons. Because of the build- 
up of cement output capacity in the South- 
east Asian countries, future exports of ce- 
ment to these developing countries were 
expected to decline. 

Fertilizer Materials.—Production of am- 
monium sulfate remained at 1.8 million 
tons in 1981, while the output of urea 
continued its downward trend to 1.5 million 
tons in 1981. In the past year, about 80% to 
90% of Japan's urea production was export- 
ed to China. Since 1979, China has emerged 
as one of the leading urea producers in the 
world and has cut back imports of urea 
from Japan and turned to other countries 
such as Kuwait and Saudi Arabia for sup- 
ply. It was reported that during 1981 the 
price of urea from Kuwait and Saudi Arabia 
fell 4196 to about $150 to $160 per ton, while 
the Japanese price was about $200 per ton. 

Because of reduced exports and domestic 
consumption of nitrogen fertilizer, Japan 
continued to cut its surplus capacity. As of 
July 1980, 26% of ammonia production 
capacity and 42% of urea capacity was 
eliminated. During 1981, the output of urea 
dropped 23.5% owing to a 25.7% decline in 
domestic demand and a 16.5% drop in 
exports. Consumption of urea in Japan was 
for fertilizer use (266,000 tons) and industri- 
al use (482,000 tons). In 1981, exports of urea 
totaled only 788,000 tons compared with 
944,000 tons in 1980. Although the output of 
ammonium sulfate remained relatively 
unchanged in 1981, domestic consumption 
by the manufacturers of fertilizer dropped 
to 1.0 million tons in 1981 from 1.2 million 
tons in 1980 owing to bad weather and 
reduced exports of ammonium sulfate. As a 
result, stocks at the end of 1981 rose 84% to 
283,000 tons. 

In 1981, Japan's production of ammonium 
chloride was about 560,000 tons, of which 
217,000 tons was for the manufacture of 
fertilizer, 21,000 tons was for industrial use, 
and about 300,000 tons was exported. The 
output of calcium cyanamide in 1981 was 
about 143,000 tons. Of the total demand, 
133,000 tons was for the manufacture of 
fertilizer, 13,000 tons was for industrial use, 
and 1,000 tons was exported. 

The estimated supply and demand for 
high-analysis fertilizer and superphosphate 
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for FY 1981 were as follows in thousand 
tons: 


Item High-analysis 


ertilizer phosphate 

Stocks at the beginning 664.3 65.3 
uction _____ ps £x 2,735.7 497.9 
Shipments_ __ _______ 700.0 492.9 
Exports 130.0 5.0 
Stocks at the end 570.0 65.3 


Requirements for phosphate ore were 
100% dependent on imports. Japan import- 
ed about 2.3 million tons of natural calcium 
phosphates, natural aluminum- calcium 
phosphates, and apatite and phosphatic 
chalk. Major suppliers were the United 
States, 1.3 million tons; Morocco, 606, 200 
tons; and Jordan, 220,000 tons. 

Iodine.—Japan remained the world’s 
largest producer of iodine in 1981. Produc- 
tion of iodine in Japan was mainly from 
subsurface brine accompanied by wet-type 
natural gas in the southern Kanto Gasfield 
in Chiba, Tokyo, and Kanagawa Prefec- 
tures. The output from these areas account- 
ed for about 80% of Japan's total output of 
iodine. The remaining 2096 of iodine pro- 
duction was from the Niigata and Nakajo 
Gasfields in Niigata Prefecture and the 
Sadowara Gasfield in Miyazaki Prefecture 
in southern Kyushu. Southern Okinawa 
and Oshamanbe in southern Hokkaido were 
the other areas proven to have occurrences 
of iodine. 

Annual capacity and production of iodine 
by company and plant location in 1980 were 
as follows in tons: 


Location Ca 
Company (Prefecture) Output ity 
Ise Chemical Industry Co Chiba 2,174 3,000 
Niigata _ 651 960 
Miyazaki 146 240 
Kanto Natural Gas Devel- Chiba 662 720 
opment Co. 
Nippon Chemical Co __ -do 311 360 
N ippon Halogen Chemi- Niigata _ 324 360 
Nippon Natural Gas In- Chiba 936 1.260 
ustry Co. 
United Resources Indus- do 1.321 1,800 
try Co. 
Total. icu. | tees 6,525 38, 700 


According to a 1976 estimate, the recover- 
able iodine reserves in Japan were about 10 
million tons. 

Japan exported about 90% of its 1981 
output, principally to the United States, 
Western European countries, and India. 
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Because of the increase in extraction costs 
caused by the dispersion of wells drilled in 
early 1981, the export price for iodine rose 
23% to $16 per kilogram of iodine. 

The first Japanese-United States joint 
venture project for the production of iodine 
from oil brine in Kingfisher County, Okla., 
was started in September 1981. The cost 
was estimated at $2.3 million, and the 
project was scheduled to come onstream in 
the second quarter of 1982 with an annual 
capacity of 120 to 160 tons of iodine using 
newly developed advanced technology. 
North American Brine Resources Co., the 
joint venture company, is owned 5096 by 
Godoe (U.S.A.), Inc., a subsidiary of Japan's 
United Resources Industry Co.; 40% by 
Beard Oil Co. of the United States; and 1096 
by Inorgchem Development, Inc., a subsid- 
iary of Japan's Mitsui and Co. (U. S. A.), 
Inc. 

Limestone.—- Japan's mine production of 
limestone dropped slightly by 4.496 to the 
177-million-ton level because of the reduced 
demand from cement and iron and steel 
industries. Japan is self-sufficient in lime- 
stone and remained a leading producer and 
exporter of limestone in the world. The 
industry employed about 9,300 workers, or 
about 54% of the total labor force in Japan's 
nonmetal mining sector in 1981. The major 
limestone mining companies were Ube In- 
dustrial Co., Ltd.; Mitsubishi Mining Ce- 
ment Co., Ltd.; Nittetsu Mining Co., Ltd.; 
Todaka Mining Co., Ltd.; Onoda Cement; 
and Nippon Cement Co., Ltd. 

Consumption of limestone was mainly by 
the cement industry, iron and steel indus- 
try, and civil engineering sector. Limestone 
consumed by major end users for 1980-81 
was as follows in thousand tons: 


Industry 1980 1981 
Cement „583 98,976 
Civil engineering 36, 875 37,578 
Iron and steel! 205 20,214 
Lime -——— ge K 12,211 0,707 
Other 10,589 11,718 

TOt] se eee 186,463 179,253 


Other industries consuming limestone in 
1981 included soda and glass, ceramic 
wares, tile, inorganic chemicals, pesticides, 
paper manufacturing, and the manufacture 
of construction materials. 

During 1981, Japan exported about 1.3 
million tons of limestone, principally to 
Australia, 1.2 million tons; and Singapore, 
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49,200 tons. 

Salt.—Salt production from evaporates 
was estimated at 1.0 million tons in 1981, 
while imports of salt were 6.5 million tons. 
Major overseas suppliers in 1981 were Mexi- 
co, 3.0 million tons; Australia, 2.9 million 
tons; and China, about 550,000 tons. Con- 
sumption of salt for general use was esti- 
mated at 1.6 million tons, and about 6.3 
million tons was consumed by the manufac- 
turers of caustic soda. 

The estimated production of caustic soda 
by the chlor-alkali industry was about 3 
million tons in 1981. During 1981, Japan 
imported about 53,000 tons of caustic soda 
in aqueous solution, principally from the 
Republic of Korea, 24,353 tons; and Canada, 
22,800 tons. Japan also imported about 280 
tons of caustic soda in solid form as follows: 
the United States, 125 tons; the Federal 
Republic of Germany, 98 tons; and Sweden, 
55 tons. 

Consumption of caustic soda remained at 
about 2.9 million tons in 1981. A total of 
287,500 tons of caustic soda was exported, 
mainly to Australia, 251,300 tons; Thailand, 
19,000 tons; and the Republic of Korea, 
7,200 tons. 

Sulfur.—Because of the reduced oil im- 
ports and a slowdown in petroleum refining 
in Japan, the output of recovered sulfur 
from petroleum refining declined in 1981, 
while domestic consumption remained at 
855,000 tons. Exports of sulfur decreased 
owing to the tight supply situation in the 
domestic market. The output of sulfuric 
acid remained at 6.7 million tons in 1981, 
while domestic consumption and exports 
increased slightly. The demand and supply 
situation of sulfur and sulfuric acid for FY 
1980 and FY 1981 were as follows in thou- 
sand tons: 


FY 19807 FY 1981 
Sulfur: 
Production 1,132 1.092 
Demand: 
Sulfuric acid 568 573 
Other 286 282 
Exports 312 235 
Sulfuric acid: 
Production 6,684 6,616 
Demand: 
Fertilizer _______ _ 2,072 2,087 
Industrial use |... 4,170 4,194 
Exports 352 436 
r Revised. 


The Republic of Korea and Taiwan were 
the major importing countries of Japanese 
sulfur, while Australia and the Philippines 
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were the major importing countries of Japa- 
nese sulfuric acid. 

Other Nonmetals.—Other nonmetallic 
minerals produced in significant quantities 
included dolomite, magnesia clinker, gyp- 
sum, pyrites, and pyrophyllite. Other non- 
metallics in less significant quantities were 
feldspar, clays, barite, and talc. 
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Coal.—Domestic production of coal de- 
clined to 17.7 million tons. The October coal 
mine accident at the Yubari Mine in Hok- 
kaido, the third worst mine disaster in 
Japan’s history, reduced coal output from 
the Hokkaido area. Increased imports of 
cheap foreign coal and the high production 
cost of domestic coal prevented the domestic 
coal producers from achieving the 20- 
million-ton target set by the Government’s 
national policy in 1981. 

About 20 coal companies were operating 
45 coal mines, of which 30 were located in 
Hokkaido, 9 in Kyushu, and 6 in Honshu, 
the main island. Of the total coal produced 
in 1981, 35% was coking and 65% was 
steam coal. By coal district, 59.7% of the 
total coal output was from Hokkaido, 39.7% 
was from Kyushu, and 0.6% was from 
Honshu. During 1981, the industry employ- 
ed about 18,200 coal miners, about 11,700 in 
Hokkaido, 6,400 in Kyushu, and 90 in 
Honshu. Labor productivity was about 81 
tons of coal per month per miner in 1981. 

Domestic coal supplied about 20% of de- 
mand for coal, which was about 97.1 million 
tons, and the remaining 80% was imported. 
Japan imported about 65 million tons of 
coking coal to help meet requirements of 
about 71 million tons. The major foreign 
countries supplying coking coal were Aus- 
tralia, 29.1 million tons; the United States, 
21.5 million tons; Canada, 9.2 million tons; 
and the Republic of South Africa, 2.7 mil- 
lion tons. Because of a drastic increase in 
demand for steam coal to 25.5 million tons 
in 1981 from 17.2 million tons in 1980, 
imports of steam coal rose sharply to 11.8 
million tons in 1981 from 5.2 million tons in 
1980. This surge in demand was due to 
sharply increased uses in the cement and 
utility industries. The major foreign steam 
coal suppliers were Australia, 5.4 million 
tons; the United States, 2.1 million tons; 
and China, 1.2 million tons. Japan also 
imported 797,000 tons of anthracite from 
the following suppliers: China, 419,000 tons; 
Vietnam, 196,000 tons; and other countries, 
182,000 tons. 
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The demand for coal rose 10% in 1981 
compared with that of 1980 as a result of a 
sharp increase in demand from cement and 
utility industries, which were shifting their 
energy source from oil to coal. Coal demand 
by consuming sector and by source for 1981 
was as follows: 


Quan - Source of coal 
tity (percent) 
Consuming sector (thou- ——————— 
sand Do- Im- 
tons)  mestic ports 
Manufacturing: 
Coke 5,135 25.1 74.9 
Cement and ceramic 10,305 24.5 75.5 
Iron and steel! 999 5.8 94.2 
Other. ------------ 2,269 37.4 62.6 
Total 5 c Rs 81,708 10.3 89.7 
Utilities: 
Electric power- ------- 12,471 73.9 26.1 
Gas -------------- 1,442 46.4 53.6 
r 13,913 1.1 28.9 
Other MS 1,465 96.8 3.2 
Grand tota]_ __ ____ 97,086 20.3 79.7 


Taikey Otanko was rehabilitating its coal 
mine in Hokkaido after a 10-year period of 
shutdown. The mine was scheduled to come 
onstream in 1983 with an annual output of 
about 350,000 tons of coal. 

According to information provided for the 
1980 World Energy Conference, Japan's 
coal reserves were estimated at 8,532 mil- 
lion tons, of which about 1,050 million tons, 
mostly bituminous coal, was economically 
recoverable.?! 

According to the latest MITI projections 
on the long-term energy supply and demand 
forecast for FY 1990, Japan's coal require- 
ments were estimated at 153 million tons. 
The domestic coal supply was estimated at 
18 to 20 million tons, and the remaining 133 
to 135 million tons of coal requirements 
were to be met by imports. In an effort to 
secure and diversify the sources of the 
future coal requirements, Japan continued 
to seek overseas coal resources, particularly 
in the Western United States, Canada, and 


China. 

In mid-1981, the Foreign Coal Problems 
Council, a private advisory organ of the 
MITI Natural Resources and Energy Agen- 
cy, published an interim report in which it 
encouraged Japanese-United States joint 
development of coal resources in the West- 
ern United States. During 1981, a feasibili- 
ty study was conducted by the Rocky Moun- 
tain Energy Co. a subsidiary of Union 
Pacific Railroad Co., to develop the Coral 
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Canyon Mine in Wyoming as a joint-devel- 
opment proposal. Japan Coal Development 
Co. (JCDC) reportedly expressed interest in 
the project. Other projects reportedly have 
been proposed to the JCDC for the joint 
development of coal in Colorado and other 
States in western regions of the United 
States. 

A major coal agreement was signed in 
early 1981 between a consortium of Japa- 
nese steel producers and two Canadian 
mining companies for Japan to import a 
total of 95 million tons of coking coal and 15 
million tons of steam coal over a 15-year 
period from the Peace River Coalfield (new 
mines to be developed) in northeast British 
Columbia. The first delivery is expected to 
Start in October 1983. The two Canadian 
mining companies involved were Denison 
Mines, Ltd.; and Teck Corp. Denison will 
supply 70 million tons of coking coal and 15 
million tons of steam coal, while Teck will 
supply 25 million tons of coking coal. 

Another coal agreement between a group 
of Japanese major steel producers and Man- 
alta Coal, Ltd., of Calgary, Alberta’s larg- 
est coal producer, was also signed in early 
1981. The agreement calls for Manalta to 
supply Japanese steel producers with a 
total of 31.5 million tons of coking coal over 
a 15-year period starting in 1983 with 2.1 
million tons per year. The Japanese report- 
edly agreed to have a 40% equity participa- 
tion in the coal development. The coal mine 
to be developed is located in the Hinton 
area of Alberta. 

Japan will extend about $200 million in 
loans for the development of coal in China. 
In FY 1980, about $90 million in loans was 
extended to three coal projects in Hebei and 
Shanxi Provinces and related shipping facil- 
ities in Qinhuangdao. According to an 
agreement signed in September 1980, China 
promised to export 10 million tons per year 
of coal to Japan starting in 1985, of which 
6.5 million tons will be steam coal and 3.5 
million tons will be coking coal. 

A coal trade agreement between 16 Japa- 
nese companies and the Chinese Govern- 
ment was signed in mid-1981 for the Japa- 
nese companies to import 1.5 million tons of 
coking coal from China during FY 1982. 

In November 1981, construction work on 
the coal liquefaction pilot plant was started 
in the Morwell district of the Latrobe Val- 
ley, about 150 kilometers southeast of Mel- 
bourne in Victoria, Australia. The brown 
coal liquefaction project was promoted as a 
national project of Japan and Australia. 
The total construction cost of the plant was 
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estimated at $205 million. Japan was to 
provide the financing for the construction, 
while Australia will provide the coal, the 
plant site, and related facilities. 

Petroleum and Natural Gas.—Japan’s do- 
mestic crude oil output was equivalent to 
about 0.2% of its requirements for crude oil 
in 1981. Production of crude oil dropped 
9.5% to 2.87 million barrels in 1981 compar- 
ed with that of 1980. Imports of crude oil 
also dropped by 10.4% to 1,448 million 
barrels in 1981. Overall consumption of 
crude oil declined 9.7% to 1,327 million 
barrels in 1981 as a result of Japan's contin- 
uing efforts on energy conservation and 
shifting of energy sources from oil to coal, 
liquefied natural gas (LNG), and nuclear 
power. 

Imported crude oil remained significant 
in Japan's overall energy supply, however, 
representing about 6696 of the 1981 energy 
supply. According to MITI's latest long- 
term energy supply and demand forecast, 
the share of imported oil was to be reduced 
to 49.1% of total energy supply in FY 1990 
from 66.4% in FY 1980. Japan's imports of 
crude oil were about 3,967,000 barrels per 
day in 1981 compared with 4,414,000 barrels 
per day in 1980. 

By regional source, the Middle East 
accounted for 69% of the total imports in 
1981 compared with 73.2% in 1980; Asia, 
24.6% in 1981 compared with 23.4% in 1980; 
Latin America, 3.9% in 1981 compared with 
1.8% in 1980; and Africa, 2.4% in 1981 
compared with 1.5% in 1980. The major 


supplying countries were Saudi Arabia, 


34.2% in 1981 compared with 31.6% in 1980; 
Indonesia, 15.7% in 1981 compared with 
14.3% in 1980; the United Arab Emirates, 
13.6% in both 1980 and 1981; other Middle 
East countries (Oman, Kuwait, Qatar, Iran, 
Iraq, Bahrain, and Neutral Zone), 21.296 in 
1981 compared with 28.0% in 1980; and 
China, 4.6% in 1981 compared with 3.6% in 
1980. 

Two supplying countries nearly tripled 
their exports of crude oil to Japan in 1981: 
Mexico exported 74,000 barrels per day in 
1981 compared with 25,000 in 1980, and 
Nigeria exported 21,000 barrels per day in 
1981 compared with 7,000 in 1980. Three 
countries increased by more than 50% their 
exports to Japan: Egypt exported 5,000 
barrels per day in 1981 versus 3,000 barrels 
per day in 1980, Algeria exported 46,000 
barrels per day in 1981 versus 28,000 barrels 
per day in 1980, and Ecuador exported 
26,000 barrels per day in 1981 versus 17,000 
barrels per day in 1980. 
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According to the report released by MITI 
in mid-1981, Japan saved 125.8 million bar- 
rels in oil consumption in FY 1980, which 
represented a 10.1% drop from the FY 1979 
level. Energy conservation by industry and 
households, shifting from oil to coal and 
LNG, and greater use of hydro and nuclear 
power were cited as the major contributing 
factors to the drop in oil consumption. MITI 
had set a goal of savings in oil consumption 
by another 157 million barrels for FY 1981. 

Domestic production of natural gas 
dropped 4.3% to 74,245 million cubic feet in 
1981. The output of gas from natural gas- 
fields was 98%, and the remaining 2% was 
produced from oilfields and _ coalfields. 
About 75% of the country’s natural gas 
output was from the Niigata Gasfields and 
20% was from the Chiba Gasfields. The 
total output of natural gas accounted for 
about 0.6% of Japan’s total energy supply 
in 1981. 

Consumption of domestically produced 
natural gas was estimated at 95,400 million 
cubic feet in 1981. About 28.8% was con- 
sumed by the chemical industry, 21.0% by 
the oil and gas mining industries, 23.5% by 
the electric industry, 22.8% by the gas 
industry, 3.2% by other manufacturing in- 
dustries, and 0.7% by others. 

During 1981, Japan imported 16,832,000 
tons of LNG as follows: Indonesia, 51%; 
Brunei, 31%; Abu Dhabi, 12%; and the 
United States, 6%. Consumption of LNG in 
Japan was by electric utilities, 76.4%; city 
gas companies, 20.3%; and the manufactur- 
ing industry, 3.3%. By 1986, Japan will 
import an additional 18.5 million tons of 
LNG from Indonesia, Malaysia, and Aus- 
tralia. The signed contracts for the addition- 
al LNG imports by country are as follows: 


Shipments 
Country Million 
Beginning tons per 
year 

Malaysia (Sarawak) ) -- - 1983 6.0 
Indonesia (Badak) )) 1983 3.2 
Indonesia (Arun) ___ _. _ _ - 1984 3.3 
CCC 1986 6.0 


Uranium. —In August 1981, the Metal 
Mining Agency of Japan started construc- 
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tion of the world's first pilot plant to extract 
uranium from seawater at the town of Nio 
in Kagawa Prefecture on Shikoku Island. 
The 511 million plant was scheduled for 
completion in 1983 and to begin test oper- 
ations in 1984. The technology of extracting 
uranium from seawater, which uses titanic 
acid absorbent, was jointly developed by the 
Industrial Science and Technology Agency 
of MITI, the Institute of Industrial Science 
of the University of Tokyo, and the Mitsu- 
bishi Chemical Industries Research Insti- 
tute. According to the agency's plan, the 
pilot plant will be capable of producing 10 
kilograms of uranium per year. The plant is 
expected to collect data for the development 
of full-scale extraction in the future. The 
operating costs were budgeted at about $7.7 
million.“ 
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The Mineral Industry of 
Kenya 


By Thomas O. Glover! 


In 1981, the growth of the mining and 
quarrying sector of Kenya's economy re- 
mained relatively unchanged. Although the 
real gross domestic product (GDP) was up 
approximately 2.5% at $4.3 billion? the 
mining and quarrying sector accounted for 
less than 196 of GDP, or $10.8 million. The 
economy was very vulnerable to energy 
costs as the country imported the majority 
of its energy-producing materials. Kenya 
had no known resources of oil, coal, gas, or 
nuclear fuel. It was estimated that known 
hydroelectric resources will be fully devel- 
oped within the next 15 or 20 years. Geo- 
thermal energy was still in its early stages 
of development, and the potential was esti- 
mated to be between 170 and 1,000 mega- 
watts. Kenya's various natural resources 
are depleting rapidly, and with the demand 
for energy growing steadily owing to in- 
creased population and higher industriali- 
zation and modernization of the rural sector 
of the economy, the country faces a poten- 
tial energy shortage that has no easy solu- 
tion. 

Kenya opened a major hydroelectric dam 
in December 1981 that was built with West 
European aid and designed to avert further 
crises such as the crippling power reduc- 
tions of 1980. The powerplant is located on 
the Tana River, 161 kilometers northeast of 
Nairobi, and will preduce 40 megawatts, 
which will be a 10% addition to Kenya's 
national grid. The European Economic 
Community, the Federal Republic of Ger- 
many, and the United Kingdom put up 
loans and grants of $90 million of the $110 
million required for the plant. Kenya fur- 
nished the final $20 million. 


Toward the end of 1980, two technical 
cooperation agreements were signed. The 
first was between the Kenyan and British 
Governments in which the Kenyan Mines 
and Geological Department and the British 
Institute of Geological Sciences will under- 
take a 4-year joint geological mapping and 
mineral exploration program. The project, 
known as the Samburu-Marsabit Geological 
Mapping and Mineral Exploration Project, 
aims at producing geological maps on the 
scale 1:250,000 of an area of approximately 
100,000 square kilometers in north-central 
Kenya. A geochemical exploration program, 
which will contribute to the compilation of 
a preliminary inventory of mineral occur- 
rences in the area, will be undertaken as 
well. 

The second agreement was signed with 
the Finnish Government. In this agree- 
ment, the Mines and Geological Depart- 
ment of the Finnish Geological Survey will 
undertake a joint industrial minerals as- 
sessment program. The project aims at 
carrying out a countrywide assessment of 
industrial minerals, offering specialized ser- 
vices to the private sector, creating aware- 
ness of the importance of the industries that 
are related to industrial minerals, and even- 
tually beginning mining and processing of 
the deposits. 

Also toward the end of 1980, a team from 
the United Nations Revolving Fund for 
Natural Resources Exploration undertook a 
mineral exploration program for any eco- 
nomic minerals in the Lolgorien-Migori 
Belt on the southwestern border with Tan- 
zania near Lake Victoria. 
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PRODUCTION AND TRADE 


The principal mineral commodities pro- 
duced continued to be soda ash and fluor- 
spar. Soda ash was Kenya's leading mineral 
export, with most going to Southeast Asian 
countries. 

Magadi Soda Co., a major foreign- 
exchange earner, was expanding its soda 
ash production capacity from 220,000 to 
300,000 tons per year. Plans were under 
way to expand rail- and port-handling facili- 
ties to cope with the increased production. 
Production of fluorspar and barite decreas- 


ed slightly in 1981 after a considerable 
increase in 1980. Most other mineral pro- 
duction was on a low-volume basis, with 
local markets predominating as the prima- 
ry users. Cement capacity was increased as 
demand was up in the major cities. The 
value of gem stone exports amounted to 
over $18 million in foreign exchange. Active 
prospecting for gem stones, particularly 
garnet and ruby, continued in the Taita- 
Taveta districts. 


Table 1.—Kenya: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


Beryl, gross weight ______...______-_----~- 
Gold, mine output, metal content troy ounces. . 
Iron and steel: 
Iron ore: 
Gross weighgnl!ttkWMũ‚du „ 
Iron content 
Crude steel 


Ii... ð K ĩð 


Fluorspar _ - - ------------------------- 

Gem stones, precious and semiprecious: 
Aquamarine kil 
ô§ĩê¹56G᷑ë Ü oe es do- 


crushed, raw ____________________ 


Calcareous: 
Calcite 2 oec AA ee eee 
Coral (for cement manufacture 
Kunkur (for cement manufacture 
Limestone (for cement manufacture __ _ _ __ 


Talc (pyrophyllite) NTC SA CUR 8 
Va melee ems 


Carbon dioxide, naturaallal½sksk»lkl 


Petroleum refinery products 
berg eec motor thodsand 42-gallon barrels. .. 


See footnotes at end of table. 


1977 1978 1979 1980” 1981* 
UA (?) à) a2 
135 205 e200 125 100 
16,000 20,129 20,000 14,567 14,000 
9,600 12,077 12,000 9,469 9.000 
10,000 10,000 10,000 10,000 10,000 
429 298 *300 6,647 6,000 
1,144 1.125 851 1,272 1,300 
495 1,514 *1,500 1,487 1,400 
e (3) 802) (3) M 
2.441 1,690 1.266 1,671 1,700 
1,869 949 1,000 387 400 
124,000 106,564 77,104 93,378 90,000 
10 215 NA 35 NA 
160 274 NA 237 NA 
532 316 NA 414 NA 
4 1 NA 148 NA 
23 23 NA 39 NA 
25,999 *30,000 30,000 30,000 30,000 
11,826 *50,000 27,000 26,025 27,000 
3,515 *4.000 *4.000 10 
M d a ix NA 
55 19,943 NA oe 50 
39,932 19,514 21,846 26,966 27,000 
12,300 *12,000 *12,000 20,050 21,000 
2.293 114 NA 1,530 1,600 
109,444 152,522 223,845 203,768 250,000 
600 e600 NA t NA 
950,000 950,000 NA ($) 1,000,000 
44,914 111,647 NA 121,460 125,000 
50,197 50,000 NA 1,540,777 500,000 
17,665 23,158 NA 25,000 
"825,000 251,402 NA 295,183 300,000 
4,320 1,863 2,260 2,558 2,600 
100 NA MX 50 
1,960 2.243 NA 3,014 3,000 
3,112 3,230 4,060 3,629 NA 
3,013 3,023 4,209 3,492 NA 
4,126 4,103 1211 4,540 NA 
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Table 1.—Kenya: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981? 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products —Continued 
Residual fuel oil 
DRE thousand 42-gallon barrels. - 1,395 7,925 7,574 *8,824 NA 
er: 
Asphalt do- 207 212 24 188 NA 
Liquefied petroleum gass do... 225 232 186 280 NA 
Unspecified |... do... 60 70 461 693 NA 
Refinery fu fuel and losses do... 781 *809 932 679 NA 
rr oa do- 18,919 19,604 18,657 22,925 22,000 
*Estimated. Preliminary. NA Not available. 


1Table includes data available through Sept. 13, 1982. 
2Less than 1/2 unit. 
Quality (gem or industrial) not specified. 


*Coral for cement manufacture apparently has been included with limestone for cement manufacture. 


5Probably an incomplete figure. 
*[ncludes some fuel oil also described as unfinished oil. 


Table 2.— Kenya: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) | 


Commodity 1979 1980 
METALS 
Aluminum: 
V 3 S 
Metal im luding alloys: — one - u 
inclu oys: 
Waste and scrap. - - -------- 525 195 
Unwroughtt kilograms 150 40 
mimanufactures 194 176 
Arsenic: Oxides and acids - kilograms Pn 15 
Chromium: Oxides and * f 
o cac nes 
Cop 
Gre and concentrate 21 30 
TN ders iie dn kil 1,918 105 
nwrought |... ograms_ _ 
Waste and scrap... -- ------ 590 407 
Semimanufactures 5 5 
Gold metal including alloys, unwrought 
troy ounces. _ Sa 7 
Iron and steel: 
Ore and concentrate _ kilograms_ . 20 544 
pyrite do— 180 e 
Waste and scrap- ---------- 69 294 
Pig iron, cast iron, powder, shot 
kilograms_ _ 300 303 
Steel, primary forms 3 289 25 
Semimanufactures 
Bars, rods, eagles: shapes, sec- 
tions 1,865 8,317 
Universalis, plates, sheets 4,166 3,625 
Hoop and strip - - ------- 75 145 
Rails and accessories 44 4 
FFF. ee 328 434 
Tubes, pipes, fitting 791 778 
Castings and forgings, rough 51 14 
Ore and concen Tate --. kilograms_ . 40,069 5 
Oxides and h e 500 50 
Metal including alloys: 
aste andscrap. - - ------- 392 oe 
Unwrought_ ------------- (?) T 
Semimanufactures _ . . 2 


See footnotes at end of table. 


United 
States 


Destinations, 1980 
Other (principal) 


Japan 522; 5 Me Mozam- 


India 22; Belgium 8. 

All to Zambia. 

India 196; United 3 99; West 
Germany 50; Belgium 48 

Uganda 3. 


All to West Germany. 


Belgium 168; India 86; Japan 32. 

Burundi 222; Sudan 80. 

Mainly to Uganda. 

5 emer ; Uganda 1,256; 

Uganda 10 1,095; Rwanda 804; Sudan 

Zaire 456. 

Rwanda 13; Uganda 56. 

Uain Prio African Repub- 
n rican 

fic 83; N 


Uganda . 295; Sudan 64. 
Rwanda 12. 


All to Sudan. 
Do. 


Mainly to Uganda. 
Mainly to Mauritius. 


578 


MINERALS YEARBOOK, 1981 


Table 2.—Kenya: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


esium metal including alloys: 


Ore aad concentrate — — — kilograms_ . 
Oxides and hydroxides do- 
Mercury LLL LLL 2-22 NN 
Nickel metal including alloys: 
Waste and scrap ____________~_ 
Semimanufactures 
Platinum- group metals including alloys, 
unwrought and partly wrought: 
Platinum troy ounces. . 
Unspecified |... do. __ 
Silver metal including alloys: 
Waste and sweepings* _ _ _ _ _ value 
Unwrought and partly wrought 
Tin: troy ounces. . 


Oxides and hydroxides . ------- 
Metal including alloys: 
Waste and scrap- - - -------- 


Titanium: Grides and hydroxides _ _ _ _ _ 

Uranium and thorium: Conipoürds 

i kilogramsa.. _ 
inc: 


Ore and concentrate do... 
Oxides and h spb pine a ae Dh 


kilograms_ _ 
Metal includi alloys, unwrought 
ane waste and scrap including cer- 
MOG 22 Se 


Abrasives, n. e. s.: 


Dust and powder ofp precious and 
semiprecious stones 

Grinding and polishing wheels and 
stone 


Barite and wither ite 
On 8 rborates . kil 
rates an ra ograms. — 
Oxides and Sids do_ 


o TT 


Products: 
Nonrefractory 


Diam odi RR een 
ven worked or partly ligne: not set 


Unsorted and unworked 3 E 
Diatomite and other infusorial earth .. .. . 
Feldspar, leucite, nepheline, nepheline 

Syenile n e ue o usen 


See footnotes at end of table. 


1979 


18 


154 
120 


142 
4 


($) 
18 


3 
526,721 
331 


70 
188 


1980 


32,500 
179,940 
581 


43,804 


United 
States 


27,500 
52,070 


10,051 


Destinations, 1980 
Other (principal) 


Italy 10. 
All to Italy. 


All to Uganda. 
All to Burundi. 
Uganda 10; Burundi 2. 


India 33; Belgium 30. 
All to Sudan. 


United Kingdom 2,947. 


Japan 151; West Germany 95. 
All to Uganda. 
All to India. 

Do 


All to Tanzania. 
Uganda 17; Burundi 12; Rwanda 1. 


All to Zaire. 


All to Burundi. 
Zambia 30; Tanzania 6. 


India 135; Spain 15. 


All to India. 
Mainly to Zaire. 


N 245; Netherlands 15; Spain 12. 


oe 63; India 35; West Germany 


Mainly to Uganda. 


All to Swaziland. 
Mainly to Uganda. 
United Arab Emirates 4,114. 
Burundi 50; Uganda 46; Rwanda 5. 
All to Tanzania. 
Mauritius 175,425; Oman 94,850; 
Sounion 59, 494. 
Uganda 265; Yemen 
Arab | Republic 100. 
Zambia 140; Burundi 20. 
Tanzania 41; Uganda 18. 


Mainly to Somalia. 


Canada 5,000. 

India 49,000; West Germany 33,600; 
United Ki m 27,500. 

Swaziland 430; Republic of South 
Africa 60; India 31. 


U.S.S.R. 19,100; Netherlands 11,179; 
Greece 3,1 45. 
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Table 2.— Kenya: Exports and reexports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Fertilizer materials: 
ufactured: 
Nit 1 Cras a cue Xia f 


Other cieli mixed 
Ammonia _____________-_-_-- 
Fluorp aal 


a OUR CR RHENO Sos O 
Crude including splittings and waste 
kilograms_ 


Worked including agglomerated 
splittingns sss 8 
Pigments, mineral: 
Crude, natural 
Iron oxides, processed P 
Precious and semiprecious stones except 
diamond: 
Natura ki 
Synthetic and reconstituted 


Pyrite, unroasted_ - - - - ---------- 
Salt and brinee 


lograms_ _ 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Wo den 


5 . deis MONIS 
ciue artz and quartzite. _ kilograms- 
d exclüdihg metal- bearing 
Sulfur: 
Elemental: 
Other Noida" colloidal _______ _ 


Other: 

iria Meerschaum and jet 
Oxides, h hydroxides, peroxides of bari- 
um, magnesium, strontium _ 

Slag and dross 
From iron and steel manufactures 
kilograms_ . 
Unspecified __________-__ 
ry . of asphalt, asbestos 

r cements, unfired non- 


MINE ERAL FUELS AND RELATED 


MATERIALS 
Asphalt and bitumen, natural 
Carbon black ----------------- 
Hydrogen, helium, rare gases 
Petroleum and refinery products: 
Crude 2 gallon barrels_ _ 
Refinery products: 
Gasoline: 
Aviation housand 
42-gallon barrels: N 
Motor do- 
eu dei MES. do- 
S rit hae ind Cs 
Distillate fuel oil do- 


See footnotes at end of table. 


1979 


646 
112,030 


10 


1980 


37 


United 
States 


Destinations, 1980 
Other (principal) 


Uganda 5. 
zum to Tanzania. 
Zaire 10. 


5 54. 
U. S. S. R. 25, 235; Netherlands 13,412; 
Japan 11,603. 


M . 
Uganda 318; Djibouti 100; Sudan 33. 


All to Burundi. 
Tanzania 740; Uganda 500. 


All to Netherlands. 
All to Burundi. 


United Kingdom 478; Thailand 156. 


As to 8 Germany. 
Zambia 18, Sudan 6: Uganda 4. 


Uganda 27; Rwanda 10. 

puru 40; Tanzania 20; Somalia 8. 

Philippines 26,965; Indonesia 22 ,200; 
Malaysia 21 ,500. 


Uganda 26. 

Mainl to West Germany. 
ale pee 

U nda 1010. 


prunes em 


Tanzania 3,510. 

Tanzania 200; Somalia 140. 

All to Zaire. 

Uganda 27; . 6; Burundi 4; 
udan 4 


All to Tanzania. 


Ethiopia 3. 


NA. 
Belgium 9; United Kingdom 6. 


Mainly to Uganda. 


Burundi 420; Sudan 78; Tanzania 35. 
All to Mozambiqu ue. 
Somalia 58; Uganda 10; Tanzania 7. 


All to Sudan. 


NA 
Uganda 111; Rwanda 204; Burundi 


Uganda 108; Rwanda 31; Comoros 27. 
Uganda 424. 
Uganda 568; Rwanda 92; Burundi 74. 
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Table 2.—Kenya: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980 : 
acid cama Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products — 
Continued 
Refinery products —Continued 
Residual fuel oil 
thousand 42-gallon barrels. . 3,457 6,357 -- Singapore 3,153; Italy 498; Djibouti 
Lubricants _ -------- do- 245 258 — Yemen Arab Republic 89; Uganda 69; 
Zambia 49. 
ix fied l 
uefi roleum 
3 = 240 MSN 18 15 Ee Uganda 12. 
Mineral jelly and wax 
o ---- 9 6 Ee Uganda 5. 
Nonlubricating oils — do- 5 5 -- Uganda 4. 
Bitumen and other residues 
do- 18 10 TN Uganda 7; Rwanda 2. 
Bituminous mixtures 
do- 3 _. Rwanda 2; Uganda 1. 
Mineral tar and other coal., petroleum, 
and gas-derived crude chemicals 29 6 -- Somalia 3; Uganda 2. 
NA Not available. 
1Lees than 1/2 unit. 
3May include other precious metals. 


May include unidentified crude mineral products. 


Table 3.—Kenya: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
= * an Other (principal) 
METALS 
Aluminum: 
Ore and concentrate E 1,502 es India 1,500. 
Oxides and hydroxides |... 1,434 1,047 Sa United 5 535: India 300; Bel- 
gium 
Metal including alloys: 
Unwrought. .. .........- 256 575 -- Japan 200; France 145; Canada 140. 
Waste and scrap. - - -------- 28 290 -- Uganda 220; Rwanda 56. 
Semimanufactures 1.808 3,201 1 United Ki om 787; Greece 545; 
Arsenic: Oxides, trioxide, acids 5 E l 
Chromium: 
Ore and concentrate 50 30 -- All from West Germany. 
Oxides and hydroxid es 23 23 1 irs Germany 11; United Kingdom 
Cobalt: Oxides and hydroxides 
8 kilograms_ _ 20,931 5 _. All from United Kingdom. 
r: 
"Matte, speiss, similar material 
do... 28 d 
Metal CN alloys: 
Unwrought. - ------------ 38 87 Zambia 76; United Kingdom 11. 
aste and crap 8 3 a Burundi 2; Uganda 1. 
Semimanufactures 981 1,056 34 United King om 680; Zambia 76; Bel- 
gium 
Gold: 
Waste and sweepings ..... value 3994 $34 -- All from Switzerland. 
including alloys, unwrought 
and partly wrought _ troy ounces . 2,366 39,257 6,720 United Kingdom 32,537. 
Iron and steel: 
„roasted -------------- ies 22,603 -- Switzerland 13,303; Greece 9,300. 
Waste and scrap- pe 37 1,630 zg Uganda 1,561. 
iron, spiegeleisen, powder, 
terte. 12 874 -- Mainly from United 
Ferroalloy ss 259 639 -- Norway 1805 Japan 112 A t Ger- 
Steel, primary forme 17,834 32,196 (1) West Germany 10,041; Belgium 9,957; 


See footnotes at end of table. 


Orid Kingdom 5, 050; pain 4,987. 
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Table 3.—Kenya: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Semimanufactures 
Bars, rods, . shapes, sec- 
tions 


Universals, plates, sheets 
Hoop and strip ________- 
Wire usce Le 


Tubes, pipes, fitting 
Castings and forgings, rough 
Lead: 


Ore and concentratt- 
Oxides and ee „ 


ese: 
Ore and concentrate 
Oxides and hydroxides 
Metal including alloys: 
Waste and scrap- ~- --------- 
5 MENOR PEPIPR 
Mercur/ 76- pound flasks_ _ 
N ickel i metal including alloys, 
semimanufactures___.________ _ 


Platinum-group metals including alloys, 
unwrought and partly wrought 

Sil tal including all 5 
ver metal inc oys, unwroug 
and partly wrought |... do_ __ 


Tin: 


Tungsten metal me alloys, 
unwrought and scrap .. - 

Uranium and thorium metals including 

aiia all forms -.-------- do— 


Ore and concentrate 


Oxides and hydroxides --_-- 
Metal including alloys: 


Ores and concentrates 
Ash and residue containing nonfer- 
T kilograms. _ 


value 


See footnotes at end of table. 


1979 


20,881 
118,037 
184 


9,296 
13,658 


1,210 
4 


1 
62 


1980 


33,973 
162,478 
865 


3,165 
16,392 


10,720 


United 
States 


23 
1,007 
11 


2 
53 


Sources, 1980 
Other (principal) 


Ja n 136.6 ud 9, 403; United 
ingdom 5, 


Jn 250; Poland 247; United King- 
om 1 


United K om 2,819. 
Romania 3,095; Poland 2,589; China 


1,810. 
Italy "rir ies Germany 1,322; 
n ,199. 
Belgium 49. 


All from United 


as Germany 12; hited Kingdom 


ys Mey United 
ted Kingdom 90 


00 Belgium 24. 
United m 25; West Germany 


8: Belgium 4. 


Singapore 1,401. 
Japan 100. 
Mainly from Uganda. 


All from Norway. 
Mainly from United Kingdom. 


vnu i Kingdom 2; France 1; Nether- 
ands 


est Germany 


All from United Kingdom. 
e 792: United Kingdom 


All from United Kingdom 
India 155; United Kingdom 131. 


United Kingdom 15; Malaysia 7. 
United Kingdom 53; Hong Koi Kong 12. 
ii Germany 718; United Kingdom 
All from United Kingdom. 


Do. 


West Germany 10. 


Uganda 157: Rwanda 19. 
Zambia 4 4,642; Belgium 915; Canada 


Norwa 5; United Kingdom 4. 
West Germany 871; Japan 164. 


Mainly from Australia. 
All from West Germany. 
West Germany 23. 

India 2. 


All from United Kingdom. 
Do. 
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Table 3.—Kenya: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1980 


Commodi 1979 1980 
ty Other (principal) 


NONMETALS 


Abrasives, n.e.s.: 
pie sag Pumice, emery, corundum, 


Artificial: Corundum ... kilograms_ . 
Dust and pal pont of precious and semi- 


stones 


Diatomite and other infusorial earth .. .. _ 


g ett 
m,n or ---. carata . 
Industrial value 


Crude including splittings and waste 
iria including agglomerated split- 


Pigment mineral: 
Crude, natural - à 


Iron oxides, processed... 


Precious and semiprecious stones 
excluding diamond: 
Natural . kilograms_ . 


o do 
1 Codi pour 5 
um an um compounds, n. e. s.: 
Caustic potash 


See footnotes at end of table. 


14,198 


424 


476 


17914 
81 
11,082 
225 


India 5; West 5 5. 
United Kingdom 81 


United Kingdom 5. 


United Kingdom 80; India 38; Switz- 
erlan 

Swaziland 670; N 350; 
Australia 320 


All from India. 

West Germany 1,024. 

Spain 24,878. 

Mainly from United Kingdom. 


United oe 501; India 241; 
Uganda 140. 


Czechoslovakia 1,159; Italy 961; West 
Germany 408. 


West Germany 1,911; United King- 


dom 1,499. 
ae Kingdom 13; West Germany 


Netherlands 5,000. 


West Germany 60; Denmark 20. 
All from United Kingdom. . 


Netherlands 26,901; West Germany 
17,750; Italy 3,686. 

Israel 14, 842; "Netherlands 6,513; 
Belgium 21 100. 

Israel 500 1 19028 

Netherlands 1 028; Rah 9,250; West 
Germany 6, 950. 

West Germany 159; Poland 70; Bel- 
gium 40. 

Smee Kingdom 144; West Germany 


India 12; West Germany 5. 


All from India. 


India 40. 
United Kingdom 28. 
Mainly from United Kingdom. 
India 407; United Ki m 184; 
f : Kingdo 
5 Germany 374; United Kingdom 


X Á Brazil 86; Zimbabwe 


West mre 14. 
Ethiopia 16, 


Belgium 19; United V REESE 16; 
Italy 5 ce 16, Sweden is 1,889; 
rman 
Francel 8. d 


1,27 
Sagaria ar France 49; West Ger- 
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Table 3.—Kenya: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Stone, sand and gravel: 
aree p RS 
e partly worked 

Wor keel 

Dolomite, chiefl refractory-grade _ 

Gravel and c k 

Limestone excluding dimension 
rtz and quartzite_ |. --- ----- 
d exclu metal- bearing 


Colloidal 
Dioxid 


Sulfuric acid . .. . 
Tale and steatite 


Oxides, hydroxides, peroxides of bari- 
um, magnesium, strontium |... 


Punai materials of asphalt, asbestos 
iber cements, unfired nonme- 


Coal, apre including briquets 
Coke and semicoke____________-_~- 


Hydrogen, helium, rare gases? 
Peat including briquets and pens 


Petroleum and refinery products: 
Crude 
thousand 42-gallon barrels. _ 
Refinery products: 


Gasoline: 
Aviation 


Residual fuel oil_ _ _ _ _ _ do 
Lubricants |... ...- do... 


Other: 
Liquefied petroleum sas 


Mineral jelly and wax 


do... 
Nonlubricating oils do- 


Pitch, bitumen, other 
residues do- 
Bituminous mixtures do_ _ _ _ 


ipe e tar and other coal-, petroleum, - 
and gas-derived crude chemicals 


1979 


SSI Sse 


718 
2.760 
15,875 
206 
46 
6,523 


18,289 


107,776 
367,212 
616,626 


41,257 
107,324 


864,663 
335,523 


3 
14,775 
30,202 


1,005 


122 


716 


1980 


23,029 


49,068 
197,961 
511,102 


30,635 
323,754 


664,634 
384,391 


(*) 
41,015 
17,965 


26,194 
464 


1,351 


United 
States 


23,786 
52,811 


46,256 


28,221 


6,165 
1,538 


Sources, 1980 
Other (principal) 


Mainly from Italy. 

India 400; Italy 129. 

Italy 650. 

Mainly from India. 

All from India. 

West German A td 

Belgium 425; nited Kingdom 24; 
etherlands 18. 


Canada 5,048; West Germany 

West German 402; Nocherland- 1 100. 

Netherlands 210; Australia 50. 

Netherlands 230; West Germany 71. 

India j^ United Kingdom 67; Nor- 
way 


India 52; West Germany 20. 
Israel 2; United Kingdom 1; West 
Germany 1. 


India 28; Netherlands 6; United King- 
dom 4. 
India 35. 


Trinidad and T 240. 

Israel 803; Ja 8; India 156. 
Mozambique 

United Kingdom 1 ,010; West Ger- 
United Kis Kingdom 21; Japan 16. 


All from Italy. 


Saudi Arabia e 460; Qatar 3,451; 
Kuwait 2, 


Italy 26,635; People's Democratic 
Republic of Yemen 13,111. 
Italy 51,449; Saudi Arabia 28,611; 
emen Arab Republic 24, 409. 
Bahrain 216,090; Italy 131 ,895; Saudi 


Arabia 98,228. 
Netherlands 18,219; Belgium 12,416. 
Italy Hs Py Bahrain 8 ,944; Saudi 


31,4 
Saudi A un 471, 058; People’s Demo- 
cratic Republic of Yemen 65,382. 
United Kingdom 100,468; Saudi 
Arabia 91,206; Australia 73,775. 


All from United Kingdom. 


West Germany 8,518; China 7,280; 
Indonesia 4, 

China 4,972; West Germany 3,571; 
Netherlands 3,023. 


Bahrain 24 
Soie ny Kingdom 173; France 76; 
ndia 


United Kingdom 1,234. 


Lees than 1/2 unit. 
May include oxygen and nitrogen. 
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COMMODITY REVIEW 


METALS 


Production of metallic minerals in Kenya 
was virtually nil. About 14,000 tons of 
magnetite was produced in 1981. 

Steel.—A group of international inter- 
ests, including Marubeni Corp. of Japan 
and Chandaria and Sha of India, formed the 
Kenya Steel Co. They planned to construct 
a reversing cold-rolling steel mill in Mom- 
basa with a capacity of 100,000 tons per 
year of sheet steel. The mill was to be 
installed by the end of 1981. This was the 
second such mill constructed in East Africa. 
The first was constructed in 1978 in Tanza- 
nia. 


NONMETALS 


Cement.—Two cement plants were oper- 
ated in 1981—the Bamburi plant of the 
Bamburi Cement Co., near Mombasa, with 
a capacity of 1.25 million tons per year, and 
the Athi River plant of the East African 
Cement Co., near Nairobi, with a capacity of 
450,000 tons per year. The plants operated 
at 76% capacity in 1981. A third plant was 
being considered for western Kenya, provid- 
ed sufficient raw materials are available. 

The principal producer continued to expe- 
rience transportation problems because of a 
shortage of railroad cars. The shortage has 
persisted since production capacity was 
expanded several years ago at the two 
cement plants to meet increased local de- 
mand. Most of the supply was destined for 
construction in Nairobi. 

Bamburi Cement Co.’s portland cement 
factory in Mombasa was to begin importing 
coal from Swaziland to replace oil as its 
fuel. The move was designed to reduce 
production costs by one-half. Àn agreement 
had not yet been reached, but talks were 
taking place between factory management 
. and the Minister of Labor in hopes of being 
able to substitute coal for oil by the end of 
1981. 

Fertilizer Materials.—National Agricul- 
tural Chemicals & Fertilizers of Kenya Ltd. 
has an agreement with a Netherlands com- 
pany for the design and construction of 
Kenya's first nitrogen fertilizer project. A 
previous plan to erect an ammonia synthe- 
sis plant using naphtha feedstock was aban- 
doned. Products to be produced at the Mom- 
basa project will be nitric acid, calcium 
ammonium nitrate and nitrophosphate, and 


monoammonium and diammonium phos- 
phate. Port facilities would be built to 
handle imports of ammonia and phosphoric 
acid. Commissioning of the facilities was 
scheduled for late 1981. 

Soda Ash.—Magadi Soda Co., a subsid- 
iary of Imperial Chemical Industries, Inc., 
of the United Kingdom, produced soda ash 
at Lake Magadi. Production of an estimated 
250,000 tons of soda ash in 1981 was a 23% 
increase over 1980 production. Expansion 
plans call for a total capacity of 500,000 tons 
per year by 1983. Mining and crushing of 
soda ash or trona was done by a pontoon- 
mounted dredge. The material was pumped 
in slurry form, via a flexible pipe, to an 
onsite treatment plant. Treatment included 
washing, screening, dewatering, and calci- 
nation, to yield a product having a total 
alkalinity as Na;CO; of 97.4%. Shipment 
from Lake Magadi was by way of a 146- 
kilometer branch line to the Kenya-Uganda 
railroad at Konza. Warehouses and a deep- 
water pier for bulk handling of soda ash are 
owned and operated by Magadi Soda Co. at 
Kilindini Harbor. The soda ash was shipped 
principally to Thailand, Indonesia, Malay- 
sia, and Singapore. 

Vermiculite.—Production of vermiculite 
remained nearly the same in 1981 as it was 
in 1980. Approximately 2,600 tons was pro- 
duced. Several deposits were worked for 
vermiculite, with most of it being exported. 
The vermiculite consumed locally was used 
in the production of lightweight concrete 
products and acoustic plaster. 

The open pit mine at Kenze, east of 
Nairobi, had reserves of 0.5 million tons of 
vermiculite. Crude vermiculite, crushed and 
screened at the minesite, was shipped to 
Nairobi for use in the building and con- 
struction industry. 

The Wasini Mine near Lodosoit was the 
principal vermiculite mining operation. Re- 
serves have not been assessed but are con- 
sidered substantial. Production was by the 
Iwatania-Lonata Vermiculite Co. of Kenya, 
Ltd. Output was geared to specific customer 
requirements. 


MINERAL FUELS 


Petroleum.—Kenya was dependent upon 
imports of crude oil for the major portion of 
total energy consumed. Approximately 12% 
of all energy consumed in Kenya was deriv- 
ed internally, all of which was from hydro- 
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electric powerplant generation. About 496 
of the total energy consumption was in the 
form of electricity imported from Uganda. 
The country's only refinery is located at 
Mombasa. A prefeasibility study has been 
made concerning the expansion of the Mom- 
basa refinery by Shell Oil Co., but there was 
no action taken by yearend. This expansion 
would allow the refinery to convert a large 
portion of the residuals, now exported at 
lower prices, into distillates. Kenya would 
require fewer crude imports to produce the 
same amount of domestic product and could 
export more distilled product. The result 
would be a sizable foreign exchange savings. 

Kenya-Cities Service, Inc., has given as- 
surances that its company would cease oper- 
ations in Kenya and that oil exploration 
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was being done, as planned and in comform- 
ity with the agreement with the Govern- 
ment. À concession was acquired by Kenya- 
Cities Service in 1979, but only one well has 
been drilled to date. 

The Kenyan Government, in November 
1981, increased by 18% the prices oil compa- 
nies will charge for all their petroleum 
products. The Government has also estab- 
lished the Kenya National Oil Corp., which 
will now be responsible for the purchase of 
all foreign oil. Kenya spent 37% of its 
foreign exchange currency in 1981 on oil. 


! Physical scientist, Division of Foreign Data. 
here necessary, values have been converted from 
Kenyan shillings (K Sh) to U.S. dollars at the rate of K 
Sh9.05 = US$1.00 for 1981. 
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The Mineral Industry of the 
Republic of Korea 


By E. Chin! 


Under the 5-year economic development 
plan, the Republic of Korea's gross national 
product (GNP) was to grow at an annual 
rate of 9.2% between 1977 and 1981. In 
constant 1975 prices, GNP was estimated at 
$30.6 billion? in 1981 compared with $28.6 
billion in 1980, reflecting a real growth of 
70%. Input by sector to GNP in 1981 was as 
follows, in billion dollars: manufacturing, 
10.5; agriculture, forestry, and fishing, 5.6; 
sales and services, 4.7; transport, storage, 
and communications, 2.6; social services, 
1.9; finance and business services, 1.3; and 
other, 4.0.* Mining and quarrying account- 
ed for only $367 million of GNP in 1981. 
Projected growth in 1982 was 5%, or a GNP 
of $32.2 billion. 

Between 1974 and 1979, the South Korean 
currency (won) was convertible to U.S. cur- 
rency at the rate of 484 won to $1.00. In 
January 1980, the South Korean currency 
was devalued by 2096 and allowed to float. 
At yearend 1980, the rate was 659.9 won. By 
the end of February 1981, the won equiva- 
lence was 670.5; thereafter, the Bank of 
Korea posted monthly devaluations. At 
yearend 1981, the won conversion was 700.5, 
representing a devaluation of about 6% for 
the year. 

In 1981, employment in the mining sector 
totaled 124,000 persons, and monthly earn- 
ings averaged about $345. Monthly earnings 
in metal mining were $449, followed by coal, 
$361, and other mining, $274. In compari- 
son, monthly earnings in selected manu- 
facturing sectors were petroleum refining, 


$691; iron and steel, $356; nonmetallic min- 


eral products, $288; nonferrous metals, 
$252; and fabricated metal products, $240. 
The national average for monthly earnings 
in 1981 was $258 based on 24.8 workdays. 
The wholesale price index (1975 — 100) for 


all commodities was 275.8 in 1981 compared 
with 225.2 in 1980. Between 1980 and 1981, 
the wholesale price index for producer 
goods increased from 235.5 to 290.1; capital 
goods, from 150.9 to 167.5; and consumer 
goods, from 221.8 to 271.9. In the same 
period, the export price index rose from 
168.7 to 177.8, and for imports, 175.2 to 
185.6. Wholesale prices for selected major 
commodities in 1981 were nitrogenous fer- 
tilizers, $316 per ton, up 45%; phosphatic 
fertilizer, $119 per ton, up 45%; compound 
fertilizer, $264 per ton, up 44%; cement, $63 
per ton, up 19%; electrolytic copper, $2,553 
per ton, up 4%; bunker C oil, $0.26 per liter, 
up 35%; and anthracite coal, $42 per ton, up 
40%. 

On August 21, 1981, the Economic Plan- 
ning Board released the final version of the 
fifth 5-year economic and social develop- 
ment plan for 1982-86. The three major 
goals of the plan were to establish price 
stability, continue high economic growth, 
and promote equity in income distribution. 
Targets under the plan included real annu- 
al GNP growth of 7.6%, per capita GNP 
growth of 5.9%, export growth of 11.4%, 
imports growth of 8.4%, and an unemploy- 
ment level of 4.0% by 1986.5 

Expanding exports will continue to be the 
basis for growth of the economy. Exports 
were to rise from $21 billion at current 
prices in 1981 to $53 billion in 1986. To 
strengthen the competitiveness of export 
industries, the Government was to encour- 
age joint ventures between foreign and 
domestic firms and to upgrade technical 
skills of workers by providing educational 
opportunities. Product quality of domestic 
manufacturers was to be stimulated by 
increasing competition through import 
liberalization. 
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Nineteen major development projects 
were to be expedited during the plan period. 
Projects related to the minerals sector were 
expansion of the Pohang iron and steel 
complex, construction of a second iron and 
steel complex, and construction of a lead 
smelter. The proposed construction of a 
third petrochemical complex was deleted 
from the final version of the economic plan. 

The new economic plan placed heavy 
emphasis on developing ocean transport. 
The Korean Maritime and Port Administra- 
tion (KMPA) set a target of transporting 
50% of the total seaborne cargo by using 
national-flag vessels by 1986. Based on an 
estimated arrival and departure of a total of 
190 million tons of seaborne cargo annually 
by 1986, earnings would increase to $5 
billion from the current $1.8 billion. To this 
end, KMPA planned to increase the total 
tonnage of the country's vessels from 5.4 
million tons presently to 12 million tons in 
1986 and to increase stevedoring capabili- 
ties of seaborne cargo from 82 to 150 million 
tons. 

To secure mineral resources, the Govern- 
ment relaxed measures for domestic compa- 
nies investing in overseas projects. Clear- 
ance for overseas projects were to be ap- 
proved only by the Ministry of Energy and 
Resources (MER) and the Bank of Korea. In 
1981, 10 companies were involved in over- 
seas resource development projects, 5 proj- 
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ects in the United States, 4 in Australia, 2 
in Indonesia, and 1 in Canada for coal; 1 
project each for zinc and tin in Thailand; 1 
project for limestone in the Philippines, and 
] for oil in Indonesia. 

Under a proposed revision of a long-term 
power development program, MER was 
planning to expand the role of nuclear 
energy generation, thereby reducing South 
Korean dependence on foreign oil. Eleven 
nuclear plants were to be completed by the 
end of 1991. The United States was to 
supply five reactors; France, two; Canada, 
one; and suppliers for the remaining three 
had not yet been chosen. In another meas- 
ure to reduce the country's dependence on 
oil, 12 power generating plants were to be 
converted to coal and liquefied natural gas. 
Conversion of the plants were to be com- 
pleted by 1987. 

The Ministry of Construction announced 
the formation of the Overseas Construction 
Association of Korea, which will fund the 
development of new markets and technolo- 
gy to enhance South Korean construction 
exports. The Association plans to establish 
an automated data bank for information on 
overseas construction activities. In 1981, 
South Korean construction companies won 
a total of $13.6 billion in overseas contracts, 
2.5 times the value of domestic construction 
projects. 


PRODUCTION 


Anthracite coal was the most important 
South Korean mine product. The country 
was also a significant world producer of 
graphite, kaolin, pyrophyllite, talc, and 
tungsten. Although mineral raw materials 
for most of the industrial needs were im- 
ported, there was limited domestic mine 
output of copper, lead, zinc, fluorite, gold, 
silver, and iron ore. Most of the country's 
. production of primary metals, such as alu- 
minum, copper, and iron and steel, was 
from imported ores and concentrates. There 
was no domestic production of oil and natu- 
ral gas. In 1981, shipments exceeded mine 
production for agalmatolite, anthracite 


coal, fluorite, kaolin, lead, and zinc. On the 
other hand, production levels exceeded ship- 
ments for copper, gold, silver, iron ore, 
molybdenum, talc, and tungsten. 

The industria] production index 
(19752100) for all items in 1981 was 231.7 
compared with 119.1 for mining and 238.8 
for manufacturing. The 1981 index for coal 
mining was 113.7; for metal mining, 111.3; 
and for all other mining, 146.3. The 1981 
index for petroleum refining was 146.9; 
nonmetal mineral products, 185.6; iron and 
steel, 382.8; nonferrous metals, 581.4; and 
fabricated metal products, 299.2.* 
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(Metric tons unless otherwise specified) 
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Commodity 1977 1978 1979 1980 19815 
METALS 
Aluminum metal, primar 18,340 20,155 21,751 21,265 217,515 
Arsenic, mine output, white arsenic equivalent 647 548 "NA NA NA 
Bismuth metall! 1134 122 87 123 100 
Cadmium metal, smelter____________---- 20 40 50 365 325 
Copper: 
Mine output, metal content 1,748 1715 475 372 21,142 
Metal: 
Sme lter 36,800 54,900 48,200 64,100 95,000 
Refined including secondary |... 742,880 52,442 63,082 12,931 2107,984 
Gold metall troy ounces. _ 721,380 21,393 24,081 41,218 240,639 
Iron and steel: 
Ore and concentrate: 
Gross weight |... thousand tons 791 693 639 619 2494 
Iron content do... 443 388 358 347 2277 
PAG POM oho s do- 2,425 2,741 5,063 5,577 27,928 
Ferroalloys: 
Ferromanganese _______________ _ 36,500 47,500 53,000 54,279 64,000 
Ferrosilicon |... nn 26,826 30,800 38,000 29,712 35,000 
Other —————Á ee 507 . 584 21,151 24,161 28,485 
C nnum 63,833 18,884 112,151 108,752 2127,485 
Crude steel excluding castings 
thousand tons 14,347 14,969 17,610 8,558 210,754 
d: 
Mine output, metal content 16,552 16,100 11,073 11,407 211,446 
Metal, smelter ___________________-_ 6,742 7,218 7,600 5,479 29.251 
Manganese ore and concentrate: 
Gross weint 664 141 35 81 75 
Manganese content 266 299 14 32 30 
Molybdenum, mine output, metal content 101 220 189 300 3311 
Silver metall thousand troy ounces. _ 2,106 1,385 2,278 2,292 23,148 
Tin, mine output, metal contenntt 15 120 31 8 10 
Tungsten. mine output, metal content 2,635 12.681 2,713 2,787 22,642 
inc: 
Mine output, metal contenntt 68,355 66,440 62,477 56,787 256,525 
Metal, primary - - - - - --- ----------—- 32,756 58,970 83,014 79,150 283.915 
NONMETALS 
Asbestos ..— oe ote St Inc mE 6,180 13,616 14,804 9,854 10,000 
PNG c cL. yu a eu Li tm 12,645 1,005 728 410 400 
Cement, hydraulic thousand tons. _ 14,196 15,133 16,413 15,631 215,617 
Clays: Kaolin ; 366,370 374,423 273,767 3224,550 
Diatomaceous ear tu 22, 980 18,845 23,915 25,101 25,000 
Feldspar- - ----------------------—- 49,374 69,200 36,238 71,972 70,000 
Fluorspar, metallurgical- grade 12,981 11,368 8,450 6,912 26,159 
Graphite: 
rystalline --------------------—- 3,446 2,534 2,453 1,429 1,500 
Amorphousss 2,509 53,185 54,240 59,157 59,500 
G)rör! nva ³ ä - eh es 65,955 56,319 56,693 60,586 61,000 
Kyanite and related materials: Andalusite 11 61 60 82 75 
Lime, slakedtldll _ _ thousand tons 60 *60 60 210 200 
Mica: Sericite. - ------------------——- 10,133 16,923 10,005 10,330 10,000 
Nitrogen: N content of ammonia |... 125,133 896,911 960,623 847,871 2746,123 
Pyrites, gross weighnt Eus em 562 460 500 
Sal s ] ]⅛0. ur ELE es 794,000 650,000 500,000 455,000 450,000 
Sodium compounds: Sodium carbonate, 
manufacture 170,467 7176,090 203,792 221,920 2202,063 
Stone, sand and gravel: 
almatolte __.___________________ 375,509 397,573 430,890 371.932 2302,975 
Crushed and broken limestone 
thousand tons 22,134 24,153 28,112 28,024 28,000 
pere aes NE do- 333 265 392 291 300 
d including glass sand ________ do____ 335 348 513 510 500 
Sulfur: 
S content of pyrites ________________~_ ne ae 169 138 150 
Byproduct: 
Of metallurgy® ----------------- 33,000 47,000 54,000 54,000 54,000 
Of petroleum 31,000 34,000 36,000 36,000 36,000 
f es eeu A ol ye ees 64,000 81,000 90,169 90,138 90,150 
Talc and related materials: 
Pyrophyllitee 443,304 463,005 541,383 514,511 510,000 
TAG Lon cae I ey 171,926 202,078 236,824 204,662 205,000 


See footnotes at end of table. 
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Table 1.—Republic of Korea: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1971 1978 1979 1980P 1981? 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black _ - - - -- - -------------—- 38,248 51,989 58,284 74,122 257,329 
: Anthracite ._—-—-----—- thousand tons 17,268 18,054 18,208 18,624 19,994 
1 i CO EUN S NOE do... 1,165 1,819 2,931 550 23,797 
Fuel briquets: Anthracite briquets _ _ _ _ — do_ _ NA NA 16 942 17,000 17,000 
Petroleum Fetinery products: 
Gasoline thousand 42-gallon barrels. _— 7,004 7,989 8,712 7,085 26,205 
Jet fuel q s e E do... 5,835 5,390 5,495 4,920 25,409 
Keros ine do— 4,522 6,791 8,912 8,811 38.154 
Distillate fuel oll do— 30,242 94,444 38,056 38,199 240,622 
Residual fuel oil do— 79,932 85,953 91,135 90,766 385,532 
Lubricantt vs; do... 1,191 1,886 1,512 1,408 1,354 
Other D mmh! ee do... 24,840 26,168 21,141 29,725 331,926 
Refinery fuel and losses do- 3,937 5,857 7,024 1,952 33,614 
ö» W era do... 157,503 173,978 188,593 182,861 182,816 
*Estimated. Preliminary. Revised. NA Not available. 
Includes data available through July 9, 1982. 
Reported figure. 
TRADE 


During the past decade, there was a 
fourteenfold increase in the Republic of 
Korea’s two-way trade. In 1970, total trade 
was valued at $2.8 billion, and in 1980 had 
reached $39.8 billion. Total trade in 1981 
was $47.4 billion. Because of rapid indus- 
trialization, the Republic of Korea largely 
relies on imports of raw materials. For 
instance, imports of petroleum and petrole- 
um products were only $0.1 billion in 1970 
but grew to $7.8 billion in 1981. Receipts of 
other major mineral commodities included 
coal, iron ore, manganese, aluminum, and 
copper. The country’s largest imports in 
1981 by commodity group were as follows, in 
billion dollars: mineral fuels and related 
materials, 7.8; machinery and transporta- 
tion equipment, 6.0; crude, inedible materi- 
als, 3.6; manufactured goods, 2.9; materials 
chiefly for food, 2.7; and chemicals and 
related products, 2.1. On the other hand, 
exports of the two largest South Korean 
commodity groups—manufactured goods 
and machinery and transport equipment— 
totaled $18.6 billion, or 87% of the total 
value of all exports. 

In 1981, imports by principal supplying 
country were as follows, in billion dollars: 
Japan, 6.3; the United States, 6.0; Saudi 
Arabia, 3.6; Kuwait, 1.6; Australia, 0.9; the 
Federal Republic of Germany, 0.7; Malay- 


sia, 0.6; and Canada, 0.5. The principal 
export destinations were as follows, in bil- 
lion dollars: the United States, 5.7; Japan, 
3.5; Hong Kong, 1.2; Saudi Arabia, 1.1; the 
Federal Republic of Germany, 0.8; the Unit- 
ed Kingdom, 0.7; and Canada, 0.5.7 

The Republic of Korea's total trade value 
was expected to surpass $100 billion by 
1986, consisting of $53 billion in exports and 
$55.5 billion in imports. To accomplish this 
goal, the Government has scheduled ambi- 
tious development projects under the fifth 
5-year economic and social development 
plan. More immediately, a new annual 
trade plan for July 1, 1982, to June 30, 1983, 
was to be released in May 1982 announcing 
the gradual liberalization of trade restric- 
tions. The criteria for foreign trading li- 
censes were to be eased, and current trade 
restrictions were to be revised in favor of 
minimal controls on exports and imports. 

On February 1, 1982, the import deposit 
system required for certain commodities 
under deferred or installment payment 
terms was to be abolished. Moreover, all 
commodities were to be freely imported on a 
deferred payment basis unless included on 
the list of exceptions. In addition, a revised 
customs law was to be effective on January 
1, 1982, adjusting tariff rates on 340 items. 
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Table 2.—Republic of Korea: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 19797 1980 . X 
Fi pev Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides .. . 72 22 zm Bangladesi 10; Thailand 5; Pakistan 
Metal including alloys: 
Unwrought ------------- 622 1,531 -- All to Japan. 
Semimanufactures 3,766 11.920 7 Saudi Arabia 8,046; Japan 1,555. 
n metal including alloys, all 
Mere ¼¼·: 8 5 4 2 Saudi Arabia 2. 
A ie Oxides and hydroxides _ _ — 60 116 16 West Mer mant 32; Malaysia 32; 
Australia 16. 
Cadmium metal including alloys, all 
lorma c !! EE 566 314 190 Netherlands 95; Japan 22. 
Chromium: Oxides and hydroxides .. .... — 387 224 -- Hong Kong 150; Thailand 38; 
Cobalt metal including all ne 
tm includi oys, scrap 
kil - Se 68 68 
iride and hydroxides --.-.do.... 500 TT 
ne 1 FCC 17 -- All to Singapore. 
etal inclu oys: 
JJ due 88 130 627 — All to J 2189. China 
Unwrought ------------- C 5,243 1,000 Japan 2,493 
Semimanufactures |... 1,158 4,083 650 China 925; Indie 716 8 296. 
Iron and steel: 
Ore and concentrate 30 is 
Metal: 
Sap 2.5 2 aA 12,565 9,675 _. China 5,050; Ja eni 
Pig iron, sponge iron, powder, shot 32,983 151 049 7 Ja 102,119; donesia 17 ,003; 
Ferroalloysq--——- 11.249 2,500 — Japan 2,225; Pakistan 95. 
Steel, primary forms 
thousand tons 898 1,209 19 Japan 372; Italy 204; China 135. 
Semimanufactures: 
Fon angles, sha 
5 N 417 1,027 38 Saudi Arabia 552; India 86; Japan 38. 
Universale, plates, siesta 
do... 1,264 1,530 304 n China 92; Si re 80. 
Hoop and strip... .....- 17 344 21,888 103 i reel 878: DNA 6,261; 
Rails and accessories 1,783 3,825 gue China? 2019. 3 602: Canada 
inn 52,431 75,578 8,502 Saudi Arabia 28,115; United Arab 
Emirates 6, 640. 
Tubes, pipes, fittings . 508,789 826,112 536,724 Saudi Arabia 104,858; Japan 75,119. 
adi Castings and forgings, rough i 11,504 3,977 Japan 6,621. 
Ore and concentrate value $591,705 c 
Sweepings, waste, scrap... do $92,408 id 
Metal including alloys, unwrought 
and partly wrought 
troy ounces. . me 8,512 6,422 Japan 2,090. 
Ore and concentrate 6,600 4,000 — All to Japan. 
Oxides and hydroxides 17 11 -- All to 
Metal including alloys: 
„ ou scc ME 1,833 708 — All to Japan. 
Unwrou ght 2,595 3,320 -- Japan 3,203; Kuwait 107. 
Semimanufacture _________ 17 143 — Saudi Arabia 85; Kuwait 8. 
m metal including alloys 
wu ME 88 97 30 zs All to Japan. 
Semimanufactures.. _ ... kilogramsa _ 100 EM 
pee d dd and concentrates: 15 All to SI 
usite..________________ aiid ates ingapore. 
Mo u d 
and concentrate 374 322 -— West Germany 193; Canada 62; 
Netherlands 57. 
Metal BE alloys, semi- 
CR Mrs z 16 964 -- Libya 950; Japan 14. 
N ickel mé ius 1 including alloys: 
EHI 8 9 56 — All to Japan. 
Uawrousht JJ é 48 18 ERES Do. 
Semimanufactures_ . —- -------—- 8 7 -- Saudi Arabia 6. 


See footnotes at end of table. 
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Table 2.—Republic of Korea: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Platinum-group metals: 
Sweepings, waste, scrap _ _ value 
Metal including alloys, unwrought 
and partly wrought 
troy ounces. _ 


Silicon: Elemental! 
Silver: 
Ore and concentrate 
value, thousands 
Sweepings, waste, scrap... value 
Metal including alloys, unwrought 
and partly wrought 
a thousand troy ounces. _ 


Ore and concentrate 
Metal including alloys, semimanu- 
factures. — as oe 
n: 
and concentrate 


Metal including alloys, all forms ..... 
Zinc: 


Oxides and 
Men includi 


roxides 
alloys: 


Unwrought______________ 
Blue powde rr 
Semimanufactures 


Other: 
Ash ana dendi containing nonfer- 


Metal including alloys: 
Pyrophoric alloys ---------- 
Rare arth m netals 


Abrasives, n.e.s.: 
W Pumice, emery, corundum, 
Dust st and powder of precious and semi- 
precious stones kilograms_ _ 
annain and polishing wheels and 


Asbestos, cru 


Cement e tons 


TICK —— ·=˖ 0 5m•m•wA OE 


Diamond: 
Natural: 
Gem, not set or strung _ value 
Industria do— 
Synthetic and reconstructed: 
Gem, not set or strung _ aps m 
Industrial Ls 


Diatomite and other infusorial cath. MERM 
Feldspear _______________-____ 


See footnotes at end of table. 


1979" 


1,621 


12,959 


13,241 


$573,667 


$2,834 
$28,513 
60 
13,880 


1980 


$62,146 


4.318 


$10,067 
$61,700 


10 
29,335 
16,920 

3,097 


62,741 
15,792 
$842,788 
$23,233 


120 
19,672 


United 
States 


$4,144 


257 


Destinations, 1980 


Other (principal) 


West Germany $58,602. 


Japan 2,706; United Kingdom 1,415. 
All to Japan. 

Do. 
Japan 415; United Kingdom 33. 


Saudi Arabia 9; Libya 7. 


Ja ia mm Germany 365; 
lren eden 27 
111; United Kingdom 72; West 
rmany 58. 


Japan 1,328; Sudan 159. 


Philippines 100; China 50. 
Japan 7,036; Pakistan 1,500. 
Japan 20; Singapore 18. 
Japan 48. 


Japan 1,917; United Kingdom 54. 
Mainly to Japan. 


All to Japan. 

Canada 1,415; West Germany 148. 
ER Arabia 93; Indonesia 52; Japan 
All to Japan. 


Hong Kong 837; India 830; Saudi 


Arabia 


All to ladesh. 

Japan 29,035; China 300. 
Japan 59, ,380; China 15,950. 
Japan 2.999. 


West Germany 14,053; Hong Kong 
9,034. 


Ja 11,157; Malaysia 968; 
ndonesia 480. 
Japan $602,168; China $181,986. 


All to Indonesia. 
China 19,140; Japan 532. 
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Table 2.—Republic of Korea: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


1979* 


Destinations, 1980 


Commodit 1980 ; 
d nue Other (principal) 
NONMETALS —Continued 
Fertilizer materials, manufactured: 
Nitrogenoun s 474,961 635,257 NA nim 226,931; Indonesia 
130,000; Ho "ey" a 
Phosphatic 22 2-2. f m 33,875 _. Japan 31.875, Fiji 2,000. 
eR ee IO Ho a NO ng M 
Other including mixe 623,366 624,253 NA vo ,982; Iran 94,000; India 
ue ĩ˙ ni 470 500 —— All to Japan. 
Graphite, natura 46,520 45,416 NA Japani ,088; China 12,565; Indonesia 
Gypsum and plasterrs 59,319 79,819 EE China 47,386; Ja 17,500. 
Life nm eee 544 873 NA ARA 4,150; Papua New Guinea 
esium materials: 
0; —— es 190 1,000 _. All to Japan. 
6d Le CAL SLE 150 om 
Oe lud lit d 656 
including splittings and waste RUN 
bad es including agglomerated 6 
splittings _____________--- ae 
Pigments, mineral: Iron oxides, processed 25 26 NA Japan 15. 
Precious and semiprecious stones except 
diamond: 
Natural kilograms_ _ 7 125.469 299 Japan 12,372; China 10,210. 
Synthetic and reconstructed 
value, thousands $5,087 $6,447 $5,208 Japan $458; Hong Kong $405. 
Salt and brine. --------------—-- 399 2 Saudi Arabia 38; Qatar 19; United 
a : m Arab Emirates 16. 
ium and potassium compounds, n.e.s: 
Caustic potash . bed: 3 — All to Sudan. 
Caustic sodaaaa _ 2 40,307 _. Japan 24,438; Australia 11,409. 
Bash. sss 8,100 11,614 NA Indonesia 7,500; Kuwait 500. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 229,831 812,483 45 Japan 310,552; China 1,886. 
Worked... 41,680 : 23 Japan 48,955; Saudi Arabia 448. 
Dolomite, chiefly refractory- grade 126,657 96,400 — All to Japan. 
Gravel and crushed stone 2,112 1,873 -- Japan 1,453; China 250. 
Limestone excluding dimension 10 ENS 
rtz and quartzite.__________ 36,104 30,872 meee Jepan 30,472; China 200; Indonesia 
8 Tae excluding metal-bearing _ _ _ _ - 4,203 5,206 -— Japan 5,200. 
ulfur: 
Elemental, other than colloidal .... .... e 1,603 25 Indonesia 1,205; Singapore 323. 
Sulfuric acid 23 " Libya 16; Saudi Arabia 7. 
Talc including natural steatite __ _ 69,134 53,478 1,708 Ja 31,258; Thailand 6,870; 
hilippines 6,800. 
Other: 
Oi ee eh E eh te dier 301,800 284,531 -- Japan 170,095; China 114,000. 
Slag, dross, similar waste, not 
metal- bearing 72,325 53,500 -- All to Japan. 
Building materials of asphalt, asbestos 
and fiber cements, unfired nonme- 
CFF 4.099 5,157 -- Saudi Arabia 2,049; Kuwait 938; 
Libya 838. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 5 T 
Coke and semick ---—-------- 1 
Petroleum refinery products: 
Kerosine _ _ _ _ _ _ 42-gallon barrels_ _ Cs 5,778 NA NA. 
Jet fuel! do- T" 3,520 -- All to Philippines. 
Distillate fuel oll do... X 22,156 NA NA. 
Residual fuel oil |... do- 62,937 658,294 5.874 Singapore 276,843; Thailand 254,299. 
Lubricants... do... 27,308 74,850 186 Indonesia 4,851; Singapore 4,321; 
Burma 3,384. 
Other: 
Liquefied petroleum gas do- 229,251 132,124 — Hong P Pd oa 
80,044; iland 23,177. 
Mineral jelly and wax . do- 6,261 6,889 NA Japan 1,574; Hong Kong 1,573; Chile 
Nonlubricating oils... - do- 351,725 712 _. Sudan 651; Kuwait 56. 
Bitumen and other residues 
do____ 41,635 76, 733 -- Indonesia 34,609; Hong Kong 22,695; 
Singapore 8,484. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals .... _ _ 95,621 125,447 a 


sapan 91,864; China 21,209; 
etherlands 5,211. 


"Revised. NA Not available. 


1Excludes an unreported quantity valued at $13,568. 
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Table 3.—Republic of Korea: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ore and concentrate 


Oxides and hydroxides: 
For has in eum 3 


Antimony: 
Ore and concentrate 
Oxides and hydroxides ------ 
Metal including alloys, all forms 
Arsenic: Trioxide and acid 
Seryiium metal including aloye, all 


Bismuth metal including siis l oe 
Cadmium metal including alloys, all 


Ore and concentrate 
1 and hydroxidess 


Ore and concentrate — kilograms_ _ 
Oxides and hydroxides _____ ~~~ 
Metal including alloys, all forms 


Cop 
Gre and concentrate 


Oxides and hydroxidees 
Metal inclu alloys: 
Cement 


Gold: 
Ore and concentrate value 
Metal including alloys, unwrought 
and partly wrought _ troy ounces. - 
Indium metal including alloys, all forms 


kilograms_ . 
Iron and steel: 

and concentrate 

thousand tons_ _ 
Metal: 

Scrap ooo Ss do 
Pig iron, sponge iron, powder, shot 
Ferroalloys. - - ----------—- 


Steel, primary forms 
thousand tons 


Semimanufactures: 
Bars, rods, angles, shapes, 
Universals, plates, sheets 


Hoop and strip_________ 
Rails and accessories 


Castings and forgings, rough 
See footnotes at end of table. 


19797 


7,517 


1.580 
82,681 
8,014 


1,548 


522,414 
429,564 
216,747 

23,768 


60,532 
96,001 


14,814 


1980 


2,247 
30,940 
28,387 


3,868 
73,821 


19,610 
224 


52 
NA 


1,000 
NA 
NA 


5,264 
1,147 


9 

NA 
233,999 
42 


3,341 
19,637 


15,471 
14,472 


$375,638 


128, 380 
NA 


9,142 
1.932 


23,434 
6,734 


1,490 


407,429 
449,257 


78,710 
7,644 


31,121 
145,120 


1,036 


United 
States 


215 


16 


4,254 
1,193 
110 
1,032 
447 
16,495 
1 


Sources, 1980 
Other (principal) 


Japan 1,370; Hong Kong 850; Sweden 
All from Japan. 
Japan 26,960; Taiwan 604. 


Japan 157; Australia 136. 
Ja 13, 645; Canada 11,982; Egypt 


,810. 
sapan, 7,158; France 5,278; Spain 


All from Thailand. 
o v 47; United Kingdom 5. 


All from Japan. 
NA. 
NA. 


Philippines 2,355; Japan 1,919. 
Japan 362; West Germany 192. 


Netherlands 3; Japan 2. 
NA. 


Philippines 124,358; Mexico 39,377; 
Canada 34,394. 
All from Japan. 


Australia 1,132. 

Japan 2,602; United Arab Emirates 
: Kuwait 4 427. 

Japan 6,1 6, mee title 1,371; Chile 1,170; 


Japan 11 1.5035 e 1.789. 
All from Singapore. 


Japan 82,498; Singapore 1,648. 
NA. 


Australia 3,883; India 2,160; Peru 
680. 


Australia 156; Japan 83; Canada 36. 
1 983, Japan 4 598; Indonesia 


Japan 3,508; Norway 500; United 
ingdom 11 118. 


sapan 1,277; France 111; Australia 


Ja 369,439; United Kingdom 


,199. 
Japan 442,876; Sweden 530; West 
rmany 
Japan 71 235 West Germany 2,042. 
Japan 5, 635; United Kingdom 774; 
rance 102. 
Japan 29,935; Norway 144; Italy 142. 
“open 121.172, West t Germany 4,899; 


dom 1,496. 
Japan 1,029; United Kingdom 4. 
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Table 3.—Republic of Korea: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Oxides and hydroxides 
iin including alloys: 


Semimanufactures 
Lithium: 
Oxides and hydroxides 
Elemental 
5 metal including alloys: 
nwrought including scrap ------ 
Semimanufactures. | 
Manganese: 
Ore and concentrate: 
mitte 


und flasks . _ 


N ickel: 
Oxides and hydroxides 
Matte, speiss, similar material. 
Metal ‘including alloys: 


Phosphor us: Elemental — ee 

Platinum-group 
ee ings, waste, a Oe 
including alloys, unwrought 


—— including alloys, all all 


formw 3 
Selenium: Elemental 
Silicon: Elemental ______________ 


saa ole aste, al 

weepings, w. scrap... _ value_ _ 

Metal i including alloys, unwrought 
per partly wrought 


thousand troy ounces. _ 
Tantalum metal including sear all 
sore 3 kilograms_ - 


Metal including alloys 
Unwrought including crap 


Rutile ee Me SERIEM. 


pa, zer za, all forms 
in oys, orm 
5 Pentoxide _ _ _ — kilograms_ _ 
c: 
Ore and concentrate 
Oxides and hydroxides _ 
Metal including alloys: 


See footnotes at end of table. 


19797 


29,431 
19,750 


$286,405 


876 
9 
548 


1980 


United 
States 


Sources, 1980 
Other (principal) 


Mexico 187; Australia 34; Japan 13. 

Kuwait 4,599; Saudi Arabia 796; 
Canada 504. 

Ferd a Mexico 3,244; Japan 

Japan 109; West Germany 29. 


Belgium 1. 
Mainly from Japan. 


Japan 178; France 10. 

Japan 2. 

Singapore 216 Japan 1,191; 

Australia 

Australia 14. 768; nc a 908. 
apan um 

Japan 756; Jeſterland 14. 

Japan 14; West Germany 3. 


Canada 77; France 10; Japan 7. 
All from Canada. 


Norway 10. 

Canada 1,505; Netherlands 200; 
Philippines 200. 

Mie eot Mie Germany 44; 


Canada 396; „Dad 30. 


West Germany 23,795; Japan 16,247. 
Mainly from Japan. 

Japan 4. 

France 119; Japan 91; Norway 84. 
Japan $635,359. 


Japan 255; United Kingdom 14. 
NA. 


Singapore 149; Malaysia 137; 
Indonesia 45. um 


W ur 3 854; 
Pi. an 6, Thailand d 20. 


Malaysia 30,868; Australia 282. 
„al 1,084; 1 Germany 514; 


re evi Australia. 
a 
Japan 576. 


Australia 37,070; Peru 6,690. 
Japan 161; West Germany 10. 


Japan 7,035; Australia 652. 
Japan 1,254; Australia 675; Panama 


NA. 
Japan 236. 
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Table 3.— Republic of Korea: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zirconium: Ore and concentrate 


er: 

Oxides, hydroxides, peroxides .. ~~ — - 

Ash and residue containing non- 
ferrous me 
etals: 


Alkaline-earth metals 
Base metals dude alloys, all 
formi on cncLit 


Abrasives, n.e.s.: 
ore Pumice, emery, corundum, 


Artificial: Corundum .........- 
Dust and powder of precious and semi- 
precious stones exciuding diamond 


ograms_ _ 
Grinding and polishing wheels and 


1 rude 
Barium materials: 


Diamond: 
N ger cien 
m, not set or strung 
value, uH à 


Dust and powder ....... do... 
Synthetic and reconstructed: 
Gem, not set or strung 


Dust and powde 
Diatomite and other infusorial earth _ 
Fertilizer materials: 
Crude: Phosphatic — thousand tons 
Manufactured: 


Tk inclu splittings and waste _ 
V aplitti — agglomerated 


splittings 
ents, mineral oe processed 
iron oxides |... LL LLL 


Synthetic and reconstructed . do- 
See footnotes at end of table. 


1979" 


1,274 


1980 


1,844 


53,155 
222,470 


United 
States 


815 


13,749 
59,591 


Sources, 1980 
Other (principal) 


dci imas 678; Japan 275; Malaysia 


Japan 154; Belgium 6. 

Japan 28,629; Australia 35. 

Japan 10; West Germany 3. 

Japan 230; Belgium-Luxembourg 17. 


Japan 357. 
Japan 8,922; United Kingdom 450. 


Ja 
rence beri 4 817; Australia 1, 326. 


All from Thailand. 
Italy 18; Netherlands 18; Japan 13. 


Peru 500; Ja s 


a 
Japan 4 735 ans 75; Singapore 25. 
All from West Germany. 


Japan 25,054; Hong Kong 3,849. 
J 1,384; Italy 571; Philippi 
apan y ippines 


Japan 61,135; West Germany 20,352; 


nited Kingdom 9,745. 

pan $817; Belgium $634 
8 $184; United Kingdom $21. 
Japan $2, 61 2; United Kingdom $39. 
All from Ja 
Japan $120P 


Nauru 69; Denmark 39. 


Japan 2,200; Chile 1,373. 
All from Japan. 
Canada 217,213; Belgium 21,500; 
Israel 13,70 102. 
groan 7 Weat Germany 4. 
a 
All from Thailand. 
Japan 246; India 30. 
Morocco 8, 
Israel 47; Japan 25. 


All from Japan. 
Japan 13987. 
India 101; Japan 17. 


Japan 32. 
Japan 1,383; West Germany 134. 


zopan i 31 5185 West Germany 4. 029, 
ee 150, 000; Japan 11,211. 
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Table 3.—Republic of Korea: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Soda ag 
Stone, sand and gravel: 
Dimension stone, crude and partly 
Tories e MONI 8 


Limestone excluding rabiem Hone 
rtz and quartzi 
d excluding ital bearing 
Sulfur: 
Elemental: 
Other CEDAR colloidal ... .... 


e materials of asphalt, asbestos 
and fiber cements, unfired non- 


MINE oat FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black and gas carbon _ _ _ _ _ _ — - 
Coal including briquets: 
Bituminous coal — thousand tons_ _ 
Anthracite and unspecified _ -do.... 


sg ad of anthracite and bituminous 
Lignite including briquets _______ 
Coke and semicoke _ - - ----------- 


Hydrogen, helium, rare gases 
Peat briquets ----------------- 


Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels_ _ 


Refinery products: 


Gasoline do... . 
Kerosine and jet fuel _ _ do... 
Distillate fuel 2 3 do____ 
Residual fuel oil _ _ _ _ _ _ do____ 
Lubricants ___._____ do____ 
her: 
Liquefied petroleum gas 
0 — 


Nonlubricating oils do- 


Petroleum jelly and za 
o- uu 
Petroleum coke ______ __ 
Bitumen and other UN 
Pitch and pitch coke.. do- pbi 
nde tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


19797 


338 
19,132 
4.217 
2.121 


105,465 
16,462 
131,789 


49 
12 


54,251 


1980 


119,474 
519,184 
342 

7 

9,766 
268 
4.691 


86,520 


1.534 


117 
120.657 


81 
46 


181.743 


141 
117 

2 
12,844 
007 


, 


94,751 


United 
Statos 


Sources, 1980 
Other (principal) 


Australia 539,208; Yemen Arab 
Republic 90,195. 


Japan 801. 
Japan 24 025; Taiwan 10,721. 


Japan 8, 400. 


Japan 50,528; Italy 1,525. 

All from Japan. 

France 425; Japan 13. 

All from J apan. 

Sweden 67; Belgium 18; Japan 9. 
Australia 92, 614; Japan 21,881. 


Japan 257,767; Canada 253,481. 
sapan 122: ; Wost Germany 16. 


japan 9 71005 Canada 6. 
Japan 258. 


Japan 1,584; Australia 1. 286. 
Japan 86,505. 


Japan 845; United Kingdom 4. 


All from Japan. 
Japan 1,007; West Germany 62. 


Australia 2,412; Canada 1,156. 
Srina 223; Japan 222; Hong Kong 


All from Japan. 

All from Australia 

Japan 112,419; New Zealand 5, 184; 
Australia 2, 377. 

Japan 79. 

Finland 19; Ta 17; United 
Kingdom 


Saudi Arabia 109,186; Kuwait 49,935; 
Iran 6, 


Netherlands 60; Italy 49; Taiwan 82. 
apore 93; Italy 15. 

Mainly from Japan. 

Kuwait 3,106; Iran 2,767. 

Japan 556; Taiwan 339; Singapore 45. 


Indonesia 268; Japan 225; Saudi 
Arabia 192. 

Singapore 344; Bahrain 198; Japan 
191. 


Japan 87; Singapore 27. 
Canada 172; Japan 40. 


Mainly from Taiwan. 
Mainly from Japan. 


Japan 37,083. 


TRevised. NA Not available. 
1Less than 1/2 unit. 


Includes reported 1,879,723 troy ounces of material listed as “sheets and strips of silver, partly worked" valued at $0.07 
per troy ounce with the source listed as the region where the Korean Customs Law is enfo 
Imports in 1979 were valued at $4,715; unreported quantity imported in 1980 valued at $1, 000. 


*Excludes unreported quantity valued at $486,269 in 1979 and $229,283 in 1980. 
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COMMODITY REVIEW 


Domestic mine production met the de- 
mand for only a few mineral commodities. 
Although the Republic of Korea was wholly 
self-sufficient for limestone, mica, molybde- 
num, and tungsten, it was entirely depend- 
ent on imported ores and minerals such as 
aluminum, bituminous coal for coke, chro- 
mium, cobalt, nickel, and platinum-group 
metals. Moreover, the country was over 
90% dependent on foreign sources of cop- 
per, iron ore, and tin. More importantly, it 
lacks domestic resources of oil and natural 
gas, driving up costs in the manufacturing 
sector as a result of high-priced imports. 


METALS 


The Government offers financial and tax 
concessions to industry to stockpile strate- 
gic metals. The metals stockpile was to deal 
with changes in market conditions as well 
as emergencies. During 1982, stockpile ac- 
quisition was to total 223.2 million (compar- 
ed with $136.4 million in 1981), allocated as 
follows: aluminum, $19.2 million; lead, $4.9 
million; nickel, $9.1 million; tin, $10.1 mil- 
lion; scrap iron, $36.5 million; coal, $35.6 
million; and $107.8 million for other materi- 
als for emergency use. Materials in the 
latter category were to be determined after 
interministerial review. 

South Korean capacity to produce prima- 
ry nonferrous metals was largely limited to 
aluminum, copper, and zinc. The country's 
largest metal sector was iron and steel. 

Aluminum.—Aluminum of Korea Ltd. 
(Koralu) operated the only smelter in the 
country, a 17,500-ton-per-year plant at 
Ulsan. Koralu is jointly owned by Hyundai 
Heavy Industries, Ltd., and Pechiney Ugine 
Kuhlmann of France. All of the smelter's 
requirements for alumina were imported 
from Japan. Domestic consumption for met- 
al has been about 105,000 tons per year. To 
meet the shortfall in supply, the Republic of 
Korea imports metal and semimanufac- 
tures from Canada, France, and Japan. 

Copper.—The Republic of Korea had two 
copper refineries, the Korea Mining & 
Smelter Co. at Changhang with an annual 
capacity of 40,000 tons, and Onsan Copper 
Refinery Co., Ltd., at Onsan with an annual 
capacity of 80,000 tons. Domestic mine pro- 
duction of copper continued to be small, and 
virtually all ore for the smelters was im- 
ported as concentrates from the Philip- 
pines, Mexico, and Canada, in order of 


quantity. In addition, the country imports 
about 50,000 tons of copper metal and semi- 
manufactures, principally from Japan and 
in lesser quantities from Australia, Chile, 
and Peru. 

Lead.—Mine output of lead from copper- 
zinc-lead ore and zinc-lead ore in Kyung- 
sang averaged about 11,500 tons per year of 
contained lead. Lead metal was recovered 
by the copper smelter of Korea Mining at 
Changhang, which had a lead production 
capacity of 12,000 tons per year. Annual 
lead consumption was about 50,000 tons. 
Close to 75% of the country's supply was 
from imports of scrap and unwrought met- 
al. The proposed 50,000-ton-per-year lead 
smelter of Korea Zinc Co. remained in the 
feasibility stage. 

Iron and Steel.—Pohang Iron & Steel Co., 
Ltd. (Posco), a state-run enterprise, domin- 
ated the steel industry in the Republic of 
Korea. Moreover, Posco was the only inte- 
grated steelmaking facility in the country. 
In addition to Posco's complex at Pohang, 
the major iron and steel centers were locat- 
ed at Busan, Daegu, Inchon, Masan, Sam 
Cheok, Seoul, and Ulsan.* 

The industry utilized five large blast fur- 
naces for pig iron production. The inner 
volume for the two largest were 3,795 and 
2,204 cubic meters. Total pig iron produc- 
tion capacity in 1981 was 8,019,000 tons. 

Supplementing Posco's crude steel output 
of 8.5 million tons per year were 15 mills 
operating electric furnaces and 15 other 
installations engaged in various aspects of 
steel processing. For steelmaking, the in- 
dustry operated 6 basic-oxygen furnaces 
and 39 electric arc furnaces with a combin- 
ed capacity of 12,335,000 tons per year. 
South Korean production capacity by proc- 
ess as of June 1981 was as follows, in 
thousand tons: 


Process Capacity 
Blast furnace 8,019 
Basic- oxygen furnace ______________~_ 8,535 
Electric arc furnace |... 3,680 
cen Dares i c2 120 
Slabbing C 5490 

Ing ooming ~- ------------ , 

Rolling mill! 13,353 


Since the early 1970’s, there has been 
spectacular growth in the iron and steel 
industry. Production of pig iron grew from 
455,000 tons in 1973 to 7,928,000 tons in 
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1981; correspondingly, crude steel output 
increased from 1,240,000 to 10,754,000 tons. 
Significantly, the country is impoverished 
of natural resources to feed its largest 
metallurgical sector. Domestic production 
of iron ore supplied about 596 of current 
consumption, while the remainder was im- 
ported from Australia, Brazil, India, New 
Zealand, and Peru. The imports by type 
were 61.2% fine-size ore, 36.3% lump-size 
ore, and 2.5% pellets. The industry also 
imports about 2 million tons of iron and 
Steel scrap annually, composed of direct 
receipts and metal from the country's ship- 
scrapping sector. Moreover, the Republic of 
Korea lacks resources of bituminous coal 
and must import the entire amount of 
coking coal needed by the steel industry. 
The country's receipts of coking coal have 
been from Australia, Canada, and the Unit- 
ed States. Posco was developing a coal mine 
in Tanoma, Pa., to secure coal supplies and 
was negotiating similar arrangements in 
Australia and Canada. 

Posco was expected to complete the ex- 
pansion program for its Pohang complex, 
increasing annual capacity to 8.5 million 
tons from 5.5 million tons in early 1982. 
Construction of the Republic of Korea's 
second integrated iron and steel complex 
was expected to begin in July 1985. The 
complex, to be constructed at the southern 
coastal city of Kwangyang near Yosu, would 
have an initial rated annual capacity of 2.7 
million tons of crude steel and would be 
under the supervision of Posco. The Govern- 
ment was to subsidize $280 million for 
developing basic groundwork—roads, rail- 
way, waterfront loading docks, and electri- 
cal and communications installations. 
When completed in March 1988, the com- 
plex will have facilities for producing coke, 
pig iron, cast iron, steel, and hot-rolled 
Steel. It was expected that a second-stage 
expansion would follow, increasing the an- 
nual steel capacity at Kwangyang to 6 
million tons. 

Tungsten.—South Korean production of 
tungsten constituted about 5% of world 
output. The Sangdong Mine of the Korea 
Tungsten Mining Co., Ltd., a state-run en- 
terprise, accounted for about 93% of nation- 
al production. The remainder of the produc- 
tion was by Chungyang Co., Okbang Mining 
Co., Ltd., and other operators of small mines 
at Daewha, San-Nae, Ssangjon, and Wol-Ak. 
Korea Tungsten's mill at Sangdong had the 
capacity to process 2,000 tons of ore per day 
to produce a 70% tungsten oxide concen- 
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trate. The concentrate was shipped to the 
company's plant at Taegu where it was 
processed to produce tungsten powder and 
carbide and up to 2,500 tons of ammonium 
paratungstate. 

Zinc.—The Republic of Korea had two 
zinc refineries, the 31,000-ton-per-year re- 
finery of Young Poong Corp. at Sukpo and 
the 50,000-ton-per-year refinery of Korea 
Zinc Co. at Onsan. Significantly, domestic 
mine output accounted for about 70% of the 
ore requirement with the remainder im- 
ported largely from Australia. Although the 
South Korean metal market was small, the 
zinc market was relatively large at about 
80,000 tons per year. 

A lead-zinc deposit was discovered in 
North Kyongsang Province, in the Pongh- 
wa-Ulchin area, 220 kilometers southeast of 
Seoul. The deposit, with estimated reserves 
of 6.3 million tons, reportedly has a poten- 
tial value of $80 million. 

Other Metals.—Bismuth and molybde- 
num were produced as a byproduct of tung- 
sten processing by Korea Tungsten Mining 
Co., Ltd. The increase in copper refining, 
due to the operation of the new Onsan 
copper plant, resulted in higher byproduct 
recovery of silver and gold. A small amount 
of arsenic was also recovered from copper 
processing. Production of other metals dur- 
ing the year included minor amounts of 
antimony, manganese, and tin. 

During 1980, Korea Mining Promotion 
Corp., a state-run enterprise, announced the 
discovery of a larger molybdenite deposit in 
Yongwol County, Kangwon Province. How- 
ever, because of its low grade and the low 
price of molybdenum in the international 
market, there were no plans for a feasibility 
study of ore body development. 

Amax Exploration Inc. of the United 
States and Hyundai Corp. reportedly have 
agreed in principle to explore jointly for 
molybdenum in the Republic of Korea. The 
initial exploration project was likely to be 
small scale, estimated at $400,000. 


NONMETALS 


Cement.—Ssangyong Cement Industrial 
Co., Ltd., the largest cement producer in the 
Republic of Korea, constituted about 42% of 
the total capacity in 1981. The expansion of 
Ssangyong's largest plant at Donghae 
was completed in 1980, raising capacity 
from 6.021 to 8.821 million tons per year. 
Ssangyong also has a 2,122,000-ton-per-year 
plant at Yeong-Weol and a 567,000-ton-per- 
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year plant at Mungyeon, in addition to 
grinding facilities at Changdong, Daegu, 
and Daejeon. Tong Yong Cement Manu- 
facturing Co. Ltd. was the second largest 
producer with a 6,108,000-ton-per-year plant 
at Samcheog. Other producers of cement 
included, with capacities given in million 
tons per year, Hamil Cement Manufactu- 
ring Co., Ltd., 2.75; Sungshin Cement Indus- 
trial Co., Ltd., 2.41; Hyundai Cement Co., 
Ltd., 2.222; Asia Manufacturing Co., Ltd., 
1.87; and Koryo Cement Manufacturing Co., 
Ltd., 0.587. The Sosa plant of Union Corp. 
had a 100-ton-per-day white cement capaci- 
ty. Halla Cement Manufacturing Co. was 
completing the construction of its 1-million- 
ton-per-year plant outside of Seoul. 

The expansion of the cement industry 
began in the 1960's. The target for cement- 
making was 30 million tons in 1986. Howev- 
er, thé industry's price competitiveness has 
been beset with higher costs, primarily for 
fuel and electricity. Cement production in 
1981 represented only 57496 of capacity. 
Moreover, to reduce the dependence on oil, 
the industry made investments to convert 
as rapidly as possible to coal-fired kilns. By 
the end of 1981, coal accounted for 82.5% of 
industry capacity and was expected to in- 
crease to 86.990 by the end of 1982. To 
compound the difficulties, traditional ex- 
port markets, such as Indonesia and Thai- 
land, were developing their own cement 
industries. To overcome these problems, the 
cement industry was depending upon in- 
creased activity in domestic and foreign 
construction to improve financial perform- 
ance. 

Fertilizer Materials.—Manufacturers of 
chemical fertilizers were also adversely af- 
fected by higher energy costs and failing 
export markets. Although production of 
urea fertilizers increased 10% to 1.1 million 
tons in 1981, output of fused phosphate was 
down 23% to 93,596 tons, and production of 
complex fertilizers was down 16% to 1.2 
million tons. Exports of fertilizers increased 
substantially between 1976 and 1980. Ex- 
ports in 1980 were valued at $344 million 
but fell to $188 million in 1981. 

Other Nonmetals.—The Republic of Ko- 
rea was a large producer of graphite and 
was best known for its amorphous graphite. 
Production of other nonmetallic minerals 
included agalmatolite, andalusite, asbestos, 
barite, diatomaceous earth, feldspar, fluor- 
ite, salt, and talc. Cyprus Mining Co. was 
reportedly entering into an agreement with 
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Ilshin Industry Co., Ltd., for joint develop- 
ment of talc in Yesan, South Ch’ungchiong 
Province. 


MINERAL FUELS 


There has been no commercial production 
of oil and natural gas in the Republic of 
Korea. The only indigenous fuel source was 
anthracite coal. Electric power generation 
in 1981 totaled 40,307 kilowatt-hours. Ther- 
mal powerplants accounted for 86% of the 
total power generated, followed by hydro- 
power plants at 6.7%. Total electric power 
consumption during the year was 29,281 
million kilowatt-hours. Consumption by the 
mining sector in 1981 totaled 715 million 
kilowatt-hours. The large electric power 
consumers were as follows, in million 
kilowatt-hours: primary metal producers, 
4,945; textiles, 4,854; chemicals, 4,518; metal 
products, 2,666; and nonmetal sector, 2,642. 

Petroleum’s share of South Korean ener- 
gy consumption was estimated at 60%. The 
Government’s energy policy for the 1980’s 
emphasizes a reduction in dependence on 
oil and the development of alternative ener- 
gy sources. By 1991, a total of 11 nuclear 
powerplants are expected to be in operation. 
Also, four coal-fired electric powerplants 
with a combined capacity of 2 million kilo- 
watts and a number of hydroelectric 
powerplants with a combined capacity of 
1,950,000 kilowatts are targeted for comple- 
tion by 1991. Under the proposed guide- 
lines, South Korean dependence on oil is to 
be reduced to 27.6% of the total energy 
consumption in 1991.“ 

Coal. — Under the Government's long- 
term supply-demand program (1981-91), the 
country's demand for coal was to grow by 
11.1% annually. The share of coal in total 
energy demand, however, was to reach 35% 
in 1986 and then be reduced to 32.1% in 
1991. 

According to MER, coal production in 
1981 was the highest ever recorded in the 
country. Output was 5.2% more than the 
target set for 1981. Dai Han Coal Corp., a 
state-run enterprise, produced 4,883,000 
tons, exceeding its target by 83,000 tons. 
Private mines produced 15,111,000 tons dur- 
ing the year. MER attributed the increase 
in production to the Government's efforts to 
boost domestic output and to the dry sum- 
mer conditions in the mining area. 

The Republic of Korea has been import- 
ing 6 to 7 million tons of coal annually, 
which includes coal for steam generation 
and for metallurgical coke. In 1981, the 
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Government authorized Dai Han Coal to be 
the country's sole importer of coal. Korea 
Electric Co. and others who have imported 
coal, however, will be allowed to sell import- 
ed coal in accordance with terms set by the 
state-run coal corporation. 

In an attempt to secure foreign sources, 
South Korean firms have invested in the 
development of overseas coal projects. Posco 
has invested about $38 million in the devel- 
opment of the Mt. Thorley coal mine in 
Australia and was expected to begin export- 
ing some coal in late 1982. Posco has like- 
wise invested $68 million in the Tanoma 
Mine in the United States; shipments to the 
Republic of Korea were expected to begin in 
1983. Posco has also invested in the develop- 
ment of the Greenhill Mine in Canada. 
Daesung Consolidated Coal Mining Co., 
Ltd., and Hyundai Corp. were developing a 
coal mine in Australia and were expected to 
begin shipping coal in 1983. 

Petroleum and Natural Gas.—Explora- 
tion for oil continued on the Continental 
Shelf between the Republic of Korea and 
Japan. Following seismic surveys in 1979, 
test drilling in 1980 was conducted in the 
fifth and seventh subzones of the joint 
development zone. There were no indica- 
tions of seabed oil. Nine additional test 
drillings were planned through 1987. Japa- 
nese and South Korean concessionaires 
were involved with subzones two through 
eight. Owing to the withdrawal of the Japa- 
nese applicant, subzones one and nine were 
to be explored later. Zapata Exploration Co. 
of the United States and Korea Petroleum 
Development Corp. completed in 1981 a 600- 
kilometer seismic survey southwest of Che- 
ju Island and were to drill one well in early 
1982. This area reportedly had the highest 
potential for commercial crude production 
in South Korean offshore areas. 

On February 26, 1981, a protocol was 
signed between the Governments of the 
Republic of Korea and Indonesia for the 
establishment of a 50-50 joint venture for 
the exploration and development of Indone- 
sian oil resources off northwest Java. The 
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area involved 8,000 square kilometers off- 
shore Madura Island, and exploration and 


test drilling were projected to cost $60 


million. Under the terms of the protocol, 
the contracting company for each country 
was to develop a master plan and set up 
detailed execution procedures through con- 
sultation. 

In 1981, South Korean daily oil refining 
capacity reached 790,000 barrels. Korea Oil 
Corp. operated a 280,000-barrel-per-day re- 
finery at Ulsan on the southwest coast. 
Homan Oil Refinery Co. completed the ex- 
pansion of its refinery at Yosu to 380,000 
barrels per day. The refinery of Kyung In 
Energy Co. had a daily refining capacity of 
60,000 barrels. Kuk Dong Oil Co., Ltd., had 
its refinery in Pusan with a daily refining 
capacity of 10,000 barrels. Ssangyong Oil 
Refining Co. completed the construction of 
its 60,000-barrel-per-day refinery and began 
test operations in 1980. Seangyong was a 
joint venture with the National Iranian Oil 
Corp. However, National Iranian, a state- 
run firm, withdrew in August 1980. 

The Republic of Korea was negotiating a 
long-term purchase contract for Indonesian 
liquefied natural gas (LNG) at the rate of 
1.5 million tons per year beginning in 1985. 
A receiving terminal for the LNG was 
proposed near the Pyongtaek powerplant on 
Asan Bay. A pipeline would link the Seoul- 
Inchon area with the terminal. Cost of the 
proposed LNG project was estimated at 
$785 million. 
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The Mineral Industry of 
Kuwait 


By Roman V. Sondermayer! 


As in the past, the Government-owned 
petroleum industry completely dominated 
the economy of Kuwait during 1981. The 
glut of oil on world markets had adverse 
effects on Kuwait's economy in two ways. 
First, Government revenues and foreign 
exchange earnings dropped as the result of 
the decision to limit crude oil production. 
Second, all natural gas necessary for power 
generation and production of petrochemi- 
cals was associated gas. Consequently, lower 
crude oil production resulted in lower pro- 
duction of natural gas, which adversely 
affected operation of the gas plant and 
petrochemical industry of Kuwait. Many 
commitments by Kuwait for delivery of gas 
and petrochemical products had to be revis- 
ed downward. Premium prices made Ku- 
wait's crude oil one of the most expensive 
crudes sold on the world market. During the 
year, resistance of buyers was mounting 
and the premium of $5.50 per barrel was 
dropped. During 1981, the Government was 
not encouraging development of industry in 
the country except where related to petrole- 


um and natural gas. The Government of 
Kuwait sought to maximize its oil income. 
Excess capital generated by the crude oil 
industry was used by the Kuwaitis for 
investments abroad. In the United States, 
Kuwait Oil Corp. (KOC) concluded arrange- 
ments to buy the Santa Fe Drilling Co. of 
Alhambra near Los Angeles. Reportedly, 
Santa Fe Drilling will become a subsidiary 
of KOC, which will pay $51 per share for 
Santa Fe Drilling's outstanding shares. All 
necessary Kuwaiti approvals have been 
granted. However, the final approval for 
this acquisition from the appropriate Gov- 
ernment offices in the United States had 
not been granted at yearend. 

Principal events in the mineral industry 
of Kuwait were lowering of crude oil and 
natural gas production, expansion of am- 
monia-producing facilities, preparations 
with Saudi Arabia for construction of a 
cement plant, testing of two deep wells for 
gas, and modernization of petroleum refin- 
eries. 


PRODUCTION 


During 1981, according to preliminary 
reports, Kuwait was among the largest 
producers of crude oil in the world. In 
addition to crude oil and associated gas 
production, Kuwait had three petroleum 
refineries and one gas-processing plant in 
operation. Total capacity of the refineries 
was 594,000 barrels per day, and that of the 


gas plant was 3 billion cubic meters per 
year. Output of other minerals was minimal 
and had only domestic significance. The 
petroleum sector was Government owned or 
controlled, while production of other miner- 
als was in private hands. Table 1 shows 
Kuwait’s mineral production trends for the 
most recent 5-year period. 
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Table 1.—Kuwait: Production of mineral commodities! 


Commodity and unit of measure 1977 1978 1979 1980 1981° 
Cement metric tona- 829,839 621,334 *630,000 625,000 625,000 
Clay products, nonrefractory: Sand-lime bricks 

cubic meters. .. 215,020 262,528 *210,000 265,000 265,000 
Gas, natural:? 
Gross million cubic feet 862,151 892,838 460,324 300,000 210,000 
Marketed _____________-____ do- 210,510 221,069 304,128 260,000 190,000 
Lime: Hydrated and quicklime ... metric tons_ 19,656 3,837 11, 800 12,000 12,000 
Dig eben ac ee EMEND EM MEME NM 
a pet line.thousand 42-gallon barrels. .. 5,638 5,415 6,000 6,100 6,000 
Laaueß troleum gas (propane and butane) 
do- 14,965 13,853 16,000 28,215 25,400 
Total 2L onibus n Ae EC do...- 20,603 19,268 22,000 34,315 81,400 
Niroge N content of ammonia __ metric tons. — 402,000 431,000 *435,000 440,000 450,000 
eum: 
Crude thousand 42-gallon barrels. .. 718,685 711,961 912,610 608,914 415,000 
— ii —y—::i 
Refinery produce 
Gasoline, motor do... 6,205 7,458 8,541 7,921 7,100 
l o 4,088 8,104 6,935 7,000 
Ke Oats EE E see ae do. ..- 8,979 ,608 18,000 16,535 14,900 
Distillate fuel olli oO. 80,222 80,160 80,843 21,558 2A, 
Residual fuel oil . __- do- 60,006 58, 66,138 52,706 47,500 
Naphtha . Jans do... 18,891 18,581 21,800 16,534 15,000 
JJ IEAA do... 2 129 . 
ff... do— 1,303 1,551 7,000 9,782 5,000 
Refinery e and losses ou 1,132 ,860 3,000 ; 2,600 
Total. __---------- do. ..- 126,328 133,385 163,057 141,636 124,000 
OG 8 metric tona... 16,703 18,973 19,000 19,600 19,500 
Sodium and potassium compounds: Caustic soda 
Sais do- 6,499 8.009 8,000 8,500 8,500 
Elemental, 5 byproduet do- 79, 000 100, 000 100,000 120,000 110,000 
Sulfuric acid . - _- do... 5,112 NA NA NA NA 


*Estimated. Preliminary. NA Not available. 
iTable includes data available through June 23, 1982. 
*Includes Kuwait's 1/2 share of production in the Kuwait-Saudi Arabia Partitioned Zone. 


TRADE 


Tables 2 and 3 show the trend in Kuwait's for petroleum exports, foreign trade in min- 
foreign trade for 1979, the latest year for erals was modest by world standards. 
which complete data were available. Except 


Table 2.—Kuwait: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodity 1978 1979 United 


States Other (principal) 
METALS 
Aluminum metal including alloys, 
unwrought and semimanufactures_ _ _ _ _ _ _ 456 1,054 m Syria 664; United Arab 
aiia 133; Saudi 
Arabia 75. 
Copper metal including alloys, unwrought and 
semimanufactur es 64 110 -- Saudi Arabia 69; Iraq 26; 
United Arab Emiratos 12. 
Iron and steel metal: 
Serap = RR IU MENSES 6,019 21,460 West Germany 13 E Syria 
8,691; Jordan 2, 817 
Pig iron and ferroalloys .. —- ---------- us 9,535 zl United Arab Emirates 9,500; 
Semimanufactures: dion 
Bars, rods, angles, shapes, sections 37,123 56,435 ~- Saudi Arabia 38,842; Iraq 
: 9,365; Jordan 6 933. 
Universals, plates, sheets 11.997 8,608 iue Saudi Arabia 6, 6, 784; Iraq 634; 
o 
Dj, 5 ————— n 436 482 -—- Saudi Arabia 465; Iraq 10. 
Tubes, pipes, fittings _..________- 12,600 13,249 -- Saudi Arabia 9 /116; Iraq 
1,468; Jordan 783. 


See footnotes at end of table. 
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Table 2.—Kuwait: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodity 1978 1979 : UD 
nec Other (principal) 
METALS —Continued 
Lead metal including alloys, unwrought 
and semimanufacture s 259 914 zc xen Ara) ia 738; Iraq 102; 
yria 66. 
Nickel metal including alloys, unwrought 
and semimanufactures ee 1 a All to Saudi Arabia. 
Tin metal including alloys, unwrought 
and semimanufacture s ri 2 8 Do. 
oe Blue pow-deerrnnrr 102 219 EM Do. 
Oxides, hydroxides, peroxides 31 16 ee Do. 
Metal inc alloys: Ferrocerium — ------- 1 1 n Do. 
E alloys: 
qqq ³ĩðsW ³o 8 14,129 50,132 pU in 28,313; Re ira of 
Korea 1 11,651; 
2,852. 
Unwrought and semimanufactures 1 2 TN Bahrain 1; Saudi Arabia 1. 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 5 533 25 32 -- Saudi Arabia 30; Iraq 2. 
// ³ð A uiu e Lu " 2 -. All to Saudi Arabia. 
Cement. nucon ee 19,584 60,541 -- Bahrain 40,804; Saudi Ara- 
bia 17, 962: Iraq 1,483. 
Clays and clay products: 
rude Says Bentonit 21,012 3,217 —— [ran 3,025; Iraq 118. 
ucts: 
Nonrefractory // 2,258 3,790 oe Best Prom 2,120; Iraq 868; 
Refractory including nonclay brick .. .. 399 378 TM Saudi 5 371: Jordan 4: 
Iraq 
Fertilizer materials 
C ·˙·.ü. A 66 142 _. Saudi Arabia 117; Iran 25. 
Manufactured: 
Nitrogenounss 2c ss c loc. 602,973 563,862 -- China 155,855; Iran 106,541; 
Sudan 93,87! 0; India 92,588. 
Other including mixed - - - - -- ----- 12,852 129 -- Bahrain l Somalia 25 
AmmoniK nnn 133,425 87,683 -- India 47,852; Turkey 17, 500; 
; 7,104; Tanzania 
Graphite, natural 2 1 _. All to Saudi Arabia. 
sf and plasters |... 37 6 -- Saudi Arabia 4; Iraq 2. 
2322 eL ELI ML RY SY 19 1 _. All to Qatar. 
P and semiprecious stones excluding 
diamond- ~- - --- ----------- carats - 11,000 8.000 — All to Italy. 
Salt and brinee ccc 1.510 145 -— Jordan 416; jM 150; Saudi 
Sodium and potassium compounds, n.e.s.: 
Caustic soda·aa L2 L2 22-2 6,987 5,526 ES 4,675; Saudi Arabia 646; 
nited Arab Emirates 128. 
J See eee 15 15 _. All to Saudi Arabia. 
Stone, sand and gravel 
ension stone: 
Crude and partly worked 78 119 — Saudi Arabia 69; Lebanon 50. 
Worked... llt 959 1,494 E Saudi Arabia 1, 124; Qatar 
160; Lebanon 126 
Gravel and crushed rock |... 71,307 1,478 SS Saudi Arabia ay Qatar 
Sand excluding metal- bearing 1,825 411 -—- Iran 2005 United 1 Arab Emir- 
"TM ates 200; Jordan 11. 
Elemental, colloidaD!!ll .— 164,257 72,530 TEM India 34,540; me 9,895; Peo- 
M s Democratic 
ublic ou Me 8,634; 
Sulfuric acid, oleum . - —- --------—- 212 1,851 vu Saudi Arabia 1,008; Iraq 840; 
Qatar 
Other: 
G ³¹¹vwmi1 . omqpꝶß- ! ĩð m s 20 8⁵ zie i on 54; Jordan 25; 
Building materials of asphalt, asbestos and l 
fiber cements, nonmetals.  .... 1,760 15,570 ics . 12,805: Iraq 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades including coke and briquets — 50 16 -- Iran 11; Saudi Arabia 5. 
Hydrogen, helium, rare gases 79 138 56; United Arab Emir- 
ates 35; Saudi Arabia 24. 
Petroleum: 
Crude thousand 42-gallon barrels 649,373 765,402 5,893 Japan 208,476; Netherlands 


See footnotes at end of table. 


4,148; Italy 78,814. 
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Table 2.—Kuwait: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodity 1978 1979 United 


States Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products: 
Shipments other than bunkers: 
line and d oon. 
thousand 4 lon barrels. _ 11,094 8.342 247 Japan 2,192; Netherlands 
847; People s Democratic 
Republic of Yemen 632. 
Kerosine and jet fuel do- 10, 675 12,694 -- Indonesia 4,106; Pakistan 
3,778; Ital 615; India 538. 
Distillate fuel oil do— 26,835 29,032 ES Pakistan 6, 9; Japan 3400; 8,400; 
Indonesia 3 3 
Residual fuel oil . do- 38,304 45,520 ut gar e dy 11,947; 947; Japan T, 1,180; 
^7 I Taiwan 
Lubricants ....- do 121 21 (3) Saudi. Arabis 13; Lebanon 3; 
Li uefied petrol d 112.980 31.910 1.193 J 8 Netherlands 
i eum do 1 k ` a er 
i ili " ANTE 33 3,001. 
Mineral jelly and wax . do- (3) (?) t Saudi Arabia 
Naphtbkͤaaaa do— 24,548 27,001 UM 0 18,502; Netherlands 
,929; Italy 2,516. 
Bituminous mixtures do- 1 1 zur 8 nited Arab Emir- 
ates. 
Bitumen and other residues 
do- 129 6 -— Saudi Arabia 4; Iraq 1. 
Bunkers: 
Gasoline do— x 1,839 NA NA 
Kerosine and jet fuel do 1 NA NA 
Distillate fuel oil |... do- 776 NA NA 
Residual fuel oil _...——- do... 15,870 16,107 NA NA 
Naphtha do- E 1,389 NA NA 
"Revised. NA Not available. 
Includes Kuwait's share of former Neutral Zone exports. 
3Less than 1/2 unit. 
Table 3.—Kuwait: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodity 1978 1979 ; UE 
sue Other (principal) 
METALS 
Aluminum metal including alloys, unwrought 
and semimanufactures_ .  — —- - - - - --—- 9,815 11,683 217 eren 18 Turkey 2, 044; Republic of 
orea 1, 
Copper metal including alloys, unwrought and 
Scmimanufactures Ree a ca pete ne Ree 1,783 1,764 117 vapen 532; United Kingdom 514; Taiwan 
Iron and steel metal: l 
Sap oaea ae aoe eR 609 2,978 1,549 Saudi Arabia 1,094; United Kingdom 203. 
Pig iron and 1 F 25 xs 
ures: 
Bars, rods, angles, shapes, sections 341,876 465,274 5,217 Tapan 105.10, Qatar 74,219; India 36,227; 
Universals, plates, heets 80,650 104,264 791 Ja T0919; Australia 6,127; Republic of 
orea 4,462. 
Wie n sh hec tA e LE 5,974 9,734 22 li Diesem 178 2,357; China 2,185; United 
om 
Tubes, pipes, fitting 152,091 145,956 2.002 sr 84, Bib United Kingdom 15,821; 
Lead metal including alloys, unwrought and 
semimanufactures coco 947 2,956 3 Han Italy 160; Republic of Korea 
Nickel metal including alloys, unwrought and 
semimanufactures ..... ~~ kilograms_ — 200 1,446 — All from United Kingdom. 


semimanufacturs 6 6 _. Malaysia 3; Belgium-Luxembourg 2. 
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Table 3.—Kuwait: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 os 
oe Other (principal) 
METALS —Continued 
Uranium, radium, thorium, metals including 
alloys, all forms value, thousands .. 3249 $288 $47 te 2e $235; West Germany $5; 
ance $1. 
Zinc: Blue poẽ-deerrr --- 240 591 4 West Germany 512; China 85; United 
Kingdom 23. 
Other: 
Oxides, hydroxides, peroxidees 1,446 2,390 MOT Hungary 1538 ,832; 978. Kingdom 111; 
Pyrophoric alloys: Ferrocerium 
kilograms_ _ 1,309 431 -— United Kingdom 360; Austria 71. 
Metals D alloys: , , 
Scrap ----------------———- 6,348 16,766 41 Saudi Arabia 14,711; Iraq 211; United 
Kingdom 150. 
"tate and semimanufactures .. 42 165 2 Norway 100; Netherlands 25; France 18. 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishi 
wheels and stones d Lc sd P 604 566 2 Italy 385; 5 36: Belgium- 
uxembou 
Asbestos, crude. __________________ 6,285 10, 044 SS iret 6,949; Canada 2,003; Nether- 
Cement thousand tons 2,346 2,633 (1) Japan 1,956; Spain 236; U.S.S.R. 115. 
v ene clay products: 
de clays: . 
Bentonit 35,607 1,731 515 West Germany 852; India 325; United 
Kingdom 20 
„ eee em 190 NS 
ucts: 
Nonrefractor / 59 45,709 157 Itay oo Spain 3,609; United Kingdom 
Refractory including nonclay brick 2.352 1.288 2 India 719; Romania 160; United Kingdom 
Diamond: Gem, not set or strung __ carats 3,750 23,470 _. United Kingdom 13,250; Belgium- 
Luxembourg 5, 000; Thailand 3 ,000; In- 
dia 1,230. 
Fertilizer materials: 
GAA 5 2 _. All from United Kingdom 
Manufactured |... 404 438 "oy rcd r^ West Germany 87; Nether- 
an 
Ammonia -------------------—- 17 1 E All from United Kingdom. 
Graphite, natural |... kilograms__ 50, 000 200 _. All from Republic of Korea. 
Gypsum and plasters .. . 1,603 60,453 14 Saudi Arabia 16,074; Spain 14,570; Egypt 
18,712; Morocco 11, 1. 
J//C⁰ͥͤĩÜwüw¹].n... ee he E 27,459 31, 880 du United Arab Emirates 12,195; Yugoslavia 
9,159; Spain 6,537. 
Precious and semiprecious stones except 
diamond. - - ----------- kilograms_ _ 471 12 A India 33; Taiwan 11; China 10; Japan 8. 
Salt and brinne 5,674 5,701 101 Saudi Arabia 3, 587; Netherlands 1,250. 
Sodium and potassium compounds, n. e. s.: 
Caustic oda 171 439 -- Saudi Arabia 423; Yugoslavia 16. 
Soda agg 339 318 _. United 1 a 150; China 90; West Ger- 
many 
Stone, sand and gravel: 
ension stone: 
Unworked and partly worked: 
WMWble⸗ũ 2,019 3,129 nm — 2,021; Iran 379; Greece 366; Jordan 
OUT Lo oce EE eer 412,102 52,435 -- Saudi Arabia 24,737; United Arab Emir- 
ates 24,030. 
Worked: 
Marble 47.426 55,531 (1) Italy 45,947; Greece 3,166; Jordan 2,609. 
Other orco e ele rr^ 9,829 53, 366 "e Jordan 41, 819; Iraq 4 ,028. 
Graveland crushod rock 2a 457,585 906,197 -. United Arab Emirates 737,717; Italy 
13,998; Iran 65,286. 
Sand excluding metal-bearing - - - - _ _ - — 435 399 58 Jo ordan 211; France 76; United Arab Emir- 
ates 
Sulfur: Sulfuric acid, oleum . kilograms . 47, 135 12 12 
r: 
Crude, unspecified - - - - - - -------—-- 2,450 1,629 (1) India 729; United Kingdom 609; West 
3 92. 
Agricultural soil and clay _______ ~~ 358 947 — io rds i A Netherlands 375; Saudi 
ia 48. 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonm ___. 39,909 1,411 ake India 360; Yugoslavia 263; Iraq 258. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades including coke and briquets.. _ 369 1.242 77 Switzerland 750, France 178; Iran 144. 
Hydrogen, helium, rare gases 229 497 39 


See footnotes at end of table. 


Netherlands 332; United Kingdom 59; 
France 45. 
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Table 3.—Kuwait: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 ; 
jiii united Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products: 
Gasoline, aviation _ _ _42-gallon barrels_ _ 961 oe 
Kerosine and jet fuel do— 3, 608 1, 008 31 West 5 ie United Kingdom 202. 
Lubricants ______________ o... 218,130 299,507 29,629 Singapore Un Belgium- 9 gi 
United Kingdom 30 
Other: 
Mineral jelly and wa do— 68 -— 
Bituminous mixtures do. ... 12,101 9,49 220 United Kingdom 6,480; Italy 1,610; Japan 
Bitumen and other residues do 144, 169 4,124 135 Iran 3,321; United Kingdom 662. 
"Revised. 
1Leas than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Kuwait did not report production of met- 
als during 1981. A project to construct an 
aluminum smelter using natural gas re- 
sources for generating electric power was 
under consideration. Implementation was 
uncertain at yearend. Iron and steel prod- 
ucts were produced by the Kuwait Metal 
Pipe Industry. Its main product was welded 
pipe used by the oil industry. 


NONMETALS 


Ammonia.—The  Petrochemical Indus- 
tries Co., a wholly owned subsidiary of KOC, 
continued to expand its ammonia-producing 
facilities at the petrochemical complex at 
Shuaiba. Equipment for a fourth ammonia 
train was ordered during 1981. The new 
facility was planned for a capacity of 1,000 
tons per day. Costs were reported at $112 
million, and startup was scheduled for the 
second half of 1982. The new train will 
replace an older unit, and after completion, 
the capacity for production of ammonia at 
Shuaiba should reach 1 million tons per 
year. 

Cement.—During 1981, most of the pre- 
liminary work necessary for construction of 
a 2.5-million-ton-per-year cement plant 
at Khuraniyah, 100 kilometers north of 
Dammam, Saudi Arabia, was completed. 
Krupp Polysius A.G. of the Federal Repub- 
lic of Germany won the construction con- 
tract. The project should make Saudi Ara- 
bia, which owns 55% of the project, and 
Kuwait, which owns the other 45%, self- 
sufficient in cement. 


MINERAL FUELS 


Petroleum and Natural Gas.—Kuwait li- 
mited its crude oil output during 1981 in 
line with the policy of the Organization of 
Petroleum Exporting Countries (OPEC). 
OPEC's aim was to reduce world supplies of 
crude oil and consequently retard the de- 
cline of oil prices on the saturated world 
market. The decision affected production at 
the gas-processing plant at Shuaiba. The 
plant was forced to operate at one-half of its 
capacity because most of the natural gas 
produced in Kuwait came from gas which is 
produced along with oil. 

During 1981, KOC continued its explora- 
tion for natural gas and crude oil. However, 
most exploration efforts sought natural gas. 
At yearend, results were inconclusive as 
tests were underway on gas zones in the 
Permian Khuff formation, reached by two 
deep wells. Four other areas were in various 
stages of exploration for crude oil and 
natural gas: Deep under the Burgan Field, 
in the Fars heavy oil formation in northern 
Kuwait, offshore Kuwait, and in the Neu- 
tral Zone. About five rigs were active in the 
country, and total drilling was estimated at 
about 33,000 meters. 

At the beginning of 1981, the total num- 
ber of wells in Kuwait capable of producing 
crude oil and associated gas was 556. Ap- 
proximately two-thirds were out of produc- 
tion. Some of them were awaiting workover, 
but most were shut-in owing to the decision 
to reduce production. 

In the Neutral Zone, where production 
was split evenly between Kuwait and Saudi 
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Arabia, offshore drilling totaled about 
10,000 meters in 1980, the latest year for 
which drilling data were available. Some 
410 oil wells were in production at the 
beginning of 1981. All associated gas pro- 
duced in the Neutral Zone was flared except 
that used in the field. In May 1981, KOC 
Started to work on the development of the 
Southern Gas Project. When completed, the 
facility will gather and compress associated 
gas from the Wafra and Khafji Fields. 
Kuwait expects that this previously flared 
gas will do much to relieve the shortage of 
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natural gas used for making natural gas 
liquids at the Shuaiba gas-processing plant. 

The modernization of refineries in Ku- 
wait continued during 1981. When all refin- 
ery expansion programs are completed, Ku- 
wait should have a refinery capacity of 
about 700,000 barrels per day. Completion 
was targeted for 1984. During the summer, 
a fire damaged the largest refinery in Ku- 
wait at Shuaiba. The fire burned for a week 
and damaged 10 storage tanks. 


1Physical scientist, Division of Foreign Data. 
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The Mineral Industry of 
Liberia 


By George A. Rabchevsky! 


Mining remained Liberia's most impor- 
tant industry in 1981, although its share of 
the gross domestic product (GDP) has fallen 
Steeply in recent years. In 1981, the Liber- 
ian mining and minerals industry contin- 
ued the decline owing to the stagnant over- 
all economic conditions of 1979 and disrupt- 
ions following the coup of April 1980. Oil 
price increases, sluggish demand for iron 
ore, and loss of confidence among foreign 
investors contributed further to the decline 
in the GDP and in foreign currency reserve 
levels. Domestic production and foreign 
trade fell off, and all potential investments 
were under reconsideration by the Govern- 
ment. 

The iron ore industry in 1981, as in the 
past, dominated the Liberian GDP and ex- 
port earnings. Because of the political tur- 
moil and economic uncertainty of 1980, two 
of the three operating iron ore mines were 


kept in operation largely from subsidies by 
the Liberian Government in 1981. 

In addition to iron ore, other mineral 
production in Liberia included the tradi- 
tional output of alluvial diamonds and gold 
from small mines and production from the 
petroleum refinery in Monrovia. Geological- 
ly, the country possesses a wide variety of 
minerals of potential economic value, and 
the Liberian Government continued to en- 
courage exploration and mining by foreign 
companies, particularly in the area of dia- 
monds and gold. 

Further economic development will large- 
ly depend on the extent to which Liberia 
can regain the confidence of foreign inves- 
tors. In view of the continuing decline in 
developed country markets and the uncer- 
tainty of price increases in Liberia's ex- 
ports, an economic revival in Liberia does 
not appear likely in the near future. 


PRODUCTION AND TRADE 


Production of minerals in Liberia in 1977- 
81 is given in table 1. Production for export 
stemmed mainly from foreign companies 
attracted by generous tax relief, unre- 
Stricted transfer of profits and capital, and 
the sole right of exploration and develop- 
ment for natural resources. 

The United States in 1981, as in previous 
years, was Liberia's preeminent trading 
partner and is expected to continue as a 
leading source of capital and technical assis- 


tance. Liberia's currency is fully convertible 
with the U.S. dollar with no exchange 
controls or restrictions on the transfer of 
funds, which are mostly targeted for the 
development of Liberia's infrastructure. 

Iron ore remained Liberia's major export, 
accounting for over one-half of the total 
exports in 1981, followed by rubber and 
diamonds. Oil dominated domestic imports, 
accounting for almost 30% of the total in 
1981. 
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Table 1.—Liberia: Production of mineral commodities! 


Commodity? 1977 1978 1979 1980 1981˙ 
Cement, hydraulic thousand metric tons. . *100 132 145 140 150 
Diamond 
Gem ARR thousand carats_ . 163 128 ! 170 123 132 
Industrial do- 168 180 132 175 204 
CCC do— 826 808 302 298 336 
Gold singh Set ue cu troy ounces. _ NA NA 1,086 1,243 16,720 
Iron ore thousand metric tons_ — 17,660 17,989 18,345 17,900 19,704 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ 112 541 500 500 
!! do- 45 252 250 250 
Keros ine do- 24 68 60 60 
Distillate fuel oil do- NA 166 1.000 1.000 
Residual fuel oil do... 317 1,842 1,800 1,800 
a CPC ene mc 18 44 40 40 
Refinery fuel and losses do- 71 261 250 250 
Toal ocn cL t do... NA 753 3,808 8,900 8,900 


*Estimated. Preliminary. NA Not available. 

1Table includes data available through July 19, 1982. 

In addition to the commodities listed, a variety of crude construction materials (clays, stone, and sand and gravel) were 
produced, but available information is inadequate to make reliable estimates of output levels. 


Table 2.—Liberia: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 > 
8 cee Other (principal) 
METALS 
Aluminum metal including alloys, 
unwrought VVV ue aoe 1 — All to France. 
Gold metal including alloys, unwrought 
and partly wrou ght -troy ounces _ 65 7,243 2,508 Belgium-Luxembourg 1,807; Switzer- 
land 1,446; West Germany 1,268; 
. Canada 214. 
Iron and steel: 
Ore and concentrate thousand tons 19,866 17,199 1,617 wa Germany 5,562; Italy 3,090; 
rance 2,204. 
Metal: 
SCIOD Donum Ln cut i 1,855 xc 
Semimanufactures 10 3 — Mainly to Guinea. 
Lead metal itieluding alloys, unwrought _ — 5 M 
Other: Metals including alloys, waste and 
rapon c aec 8 23,957 6,262 -- Italy 3,400; Yugoslavia 2,300. 
NONMETALS 
Abrasives, n.e.s: Grinding and polishing 
wheels and stones value $4,167 Ta 
Cement _—_-_---------------—-—- 796 990 EN Guinea 791; Sierra Leone 199. 
Diamond: Industrial carats_ _ 301,808 298,446 41,513 Be 1 167,175; United 
l om Su, 
Fertilizer materials: Manufactured, 
nitrogenous_____________----~--~- 212 153 ~- Togo 100; Ivory Coast 50. 
Salt and brine_____..__________ _ RN 1 -- All to Guinea. 
Sodium and potassium compounds, n. e. s.: 
Caustic dba 2 22 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Gasoline 42-gallon barrels. .. 51 155 Ee All to Guinea. 
Keros ne Ons ei 85 E Do. 
Distillate fuel oil do... = 136 -- Guinea 134; United Kingdom 2. 
Residual fuel oil do____ = 45,865 Pee Netherlands 45,844; Guinea 20. 
Lubricants... do... 61 10 -- All to Guinea. 


Bituminous mixtures do... Ec 46,420 MR All to Netherlands. 
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Table 3.—Liberia : Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 i 
n ae Other (principal) 
METALS 
Aluminum metal including alloys, all 
forme 958 487 28 . 159; Japan 101; Sweden 
Copper metal including alloys, all forms 45 61 9 ici Germany 28; United Kingdom 
Iron and steel metal: 
SCT A 8 EUM 2 -- All from United dom. 
Pig iron, ferroalloys, similar materials 844 322 71 rà Germany 109 nited Kingdom 
Steel, primary form 322 391 112 . 152: West Germany 83; China 
Semimanufactures: l 
Bars, rods, angles, shapes, sections 3,892 4,318 212 Be M AES 1,560; Spain 
r 
Universals, plates, sheets 4,206 4,584 145 Japan 3, 3,148; f 
Hoop and strip- --- 126 12 — West errans 6; Netherlands 5. 
and accessories 930 1,579 334 Netherlands 1 1,244. 
Wire- a See 118 162 37 Be ium Luxembourg 59; Japan 26; 
nited Kingdom 1 
Tubes, pipes, d 555 1,289 1,787 556 West Germany 231; Belgium- 
Luxembourg 207: China 175. 
Castings and fo , rough ___ 96 5 4 NA. 
Lead metal including alloys, all forms 49 70 2 Mi rr C E CM 33; Sweden 13; 
Nickel metal including alloys, all forms OD 
kilograms_ _ 336 919 --  Belgium-Luxembourg 627; West 
Pl tals including all n 
atinum- group me including alloys, 
unwrought and partly wrought 
troy ounces... 119 15 16 
Silver metal oe alloys, ur" s 
and partly wrouggt ien 199 4 -. Main 5 ers Germany. 
Tin metal including aise all forma. TES 85 20 West Germany 1 
Uranium and thorium metals: Uranium 
depleted in U-285 ____.______-_ -— 1 -— All from Belgium-Luxembourg. 
ane me including alloys, all forms 488 973 80 Japan 637; Belgium-Luxembourg 252. 
Ores and concentrates 16,585 AN 
Oxides, hydroxides, peroxides _ — _ _ _ 927 274 68 ‘i Germany 147; United Kingdom 
Metals including alloys: l 
Waste and crap 6,829 P 
Unwrought an 
semimanufactures _ value $47 x 
NONMETALS 
Abrasives, n.e.s.: 
eee Pumice, emery, corundum, 
VPV value. . $25,912 ZR 
Grinding and polishing wheels and 
3 o coc $61,440 $40,213 $668 Italy $23,759; West Germany $6,692; 
Sweden $6,1 131. 
Asbestos, crude - - - - -- --------—- 65 52 — Netherlands 21; United Kingdom 18; 
West Germany 13. 
Cement. 3 ee o ned RAE 11,534 98,834 36 Norway 97,444. 
Clays and ciay products: 
Crude clay s 31,033 24,460 — West Germany 20,595; United 
Kingdom 3, 
Products: 
Nonrefractor __________- 958 540 13 5 139: Italy 129; France 
Refractory including nonclay 
ieee... 88 109 159 60 Netherlands 62; Spain 19. 
Fertilizer materials: 
Natural: 
Nitrogenouns --- 1.688 307 West Germany 292. 
Phosphatic. - --- -------—-- 15 632 - Beigium Luxembourg 567; West 
Potassic. - - -- - --------—- M 6 — All from Belgium Lüsenibouig: 
Other —— e n me 467 228 94 United Kingdom 104; Belgium- 
Luxembourg 27. 
Manufactured 
Nit nous ______~__ _ 20,009 9,326 1,768 Norway 3,534; West Germany 1,876. 
Phosphatica -- 900 1,16 2 Netherlands 125; Ghana 148; Greece 
Potàsic - - - ------------ 863 202 (7) West Germany 132; Belgium- 
Luxembourg 47. 
OUNCE eos ee 1,453 1,346 406 Belgium-Luxembourg 513; United 
ingdom 259. 
Ammoniak 1.668 3,342 2, 364 


See footnotes at end of table. 


Wen rmany 955; United Kingdom 
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Table 3.—Liberia : Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


614 
Commodity 1979 
NONMETALS —Continued 
Graphite, natural . kilograms. _ a 
1 and plaster s 2,524 
PORRO NER MER thousand tons 1,858 
Mica: Worked including agglomerated 
splittings __________-_- value $317 
Precious and semiprecious stones not set 
or trun gg value $54 
Salt and brine. - - -------------- 6,117 
Sodium and um compounds, n.e.s.: 
Caustic m t 3 di 3 1.317 
Stone, sand and gravel: 
Crude 5 ked 553 
an worked .. 
Worked... - 2 52 
Gravel and crushed rock 6,208 
Limestone excluding dimension 2,589 
Sand excluding metal- bearing 114 
MINERAL FUELS AND RELATED 
te and peat including briquets. .. — 2 
isl in and Teu products: 
Crude. thousand 42-gallon barrels. .. 4,008 
Refinery products: 
Gasoline F do— 188 
Kerosine and jet fuel do- 443 
Distillate fuel oil do— 1.222 
Residual fuel oil do... 430 
Lubricants _ _ — — ~~ ~~~ do... 72 
Mineral jelly and wax do 4 
Other: 
Liquefied petroleum gas i 
Bituminous mixtures do.. . — — 8 
Unspecified do- 1 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 64 
NA Not available. 


Sources, 1980 
1980 " 
nie Other (principal) 
165 165 
1,078 Norwa 
145 15 United Kin Kingdom 64; West Germany 
$3,429 Pus i Er uaa $2,258; Ivory Coest 
8,138 128 West Germany 1,810; ic lac 
567; United Kingdom 28 
935 390 * Germany 242: United Kingdom 
7 _. Italy 5. 
5,186 Js Italy 5,073. 
25,868 SS United Kingdom 24,360; West 
Germany 1,508. 
15 — France 9; United Kingdom 3. 
10 8 West Germany 2. 
4, 325 zt All from Saudi Arabia. 
8 8 United Kingdom 3. 
à) -- NA. 
2 (9 Mainly from Netherlands. 
@) — All from United Kingdom. 
57 22 United Kingdom 23. 
1 (3) NA. 
1 @ NA. 
22 () Spain 13; United Kingdom 7. 
à) NA NA. 
37 3 United Kingdom 23; Netherlands 11. 


1Excludes unreported quantities valued at $30,608 in 1979 and $6,498 in 1980. 


than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Gold.—According to geological reports, 
gold occurrences have been found extensive- 
ly in Liberia with exploitable concentra- 
tions occurring randomly, mostly in placer 
deposits. Most recently, however, several 
hard-rock concessions have also met with 
Some success. 

Exploration for gold intensified in 1981. 
Most of the activity was carried out in 
Eastern Liberia, along the Lofa River in 
Grand Cape Mount County by Bentley In- 
ternational Mining Co. on a private conces- 
sion and by a team from the United Nations 


Revolving Fund for Mineral Exploration. 
Efforts to introduce modestly mechanized 
power shovel and crusher operations in 
addition to traditional washers and sluice 
box techniques were successful, with prom- 
ising potential for future increased produc- 
tion. 

Iron Ore.—In 1981, iron ore continued to 
be the most important source of foreign 
exchange for Liberia; all iron ore produc- 
tion is exported. In 1980, exports equaled 
17.1 million tons valued at $313.4 million, or 
52% of the value of Liberia’s total exports. 
In 1981, iron ore exports rose to 20.4 million 
tons valued at $333.8 million despite the 
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decrease of 25% in shipments by the Na- 
tional Iron Ore Co. Ltd. (NIOC). With the 
decline in the market value of other com- 
modities in 1981, iron ore increased its 
share of total export earnings for Liberia to 
62%. 

Following an 8.1% increase in 1980, iron 
ore production in 1981 remained constant at 
19.6 million tons. However, the earnings of 
the three iron ore mining companies dete- 
riorated appreciably owing to such factors 
as increased energy costs and negligible 
capital reinvestment, even though ore ship- 
ments increased by 3.3 million tons. The 
major importers of this ore in 1981 were the 
Federal Republic of Germany (27.3%), Italy 
(18.6%), France (12.1%), the United States 
(9.6%), and the Netherlands (7.5%). In the 
1970’s, Liberia shipped about 228 million 
tons of ore to steel plants in the European 
Economic Community, the United States, 
and Japan. 

In 1981, the Lamco Joint Venture (LJV) 
increased its exports of iron ore to world 
markets to 11.5 million tons. This tonnage 
included 15,000 tons of pellets from 
stockpiles? LJV's high-grade deposits at 
Nimba are located within the enriched 
portion of a banded iron formation, with the 
hematite and goethite ore averaging 6396 
Fe. The underlying itabirite at 32% Fe is 
not considered ore at present. In addition to 
the high-grade ores at Nimba, medium- 
grade ores of approximately 50% to 54% Fe 
are mined at Tokadeh, Gangra, and Yuel- 
liton. Mining is by conventional open pit 
methods. Both ore and waste are taken in 
10-meter benches. The slopes between 
berms are designed at 63° in ore and 45° in 
phyllite. About 80% of the ore and 70% of 
the waste has to be drilled and blasted. The 
mine, at full capacity, produces up to 13 
million tons of waste and 13.5 million tons 
of crude ore annually, including 1.2 million 
tons of ore from Tokadeh. The 13.5 million 
tons of crude ore yields 12.7 million tons of 
finished products, including 4.5 million tons 
of washed lumps, 6.3 million tons of washed 
fines, and 1.9 million tons of pellets.* 

The Bong Mining Co., Liberia's second 
largest iron ore mining company, establish- 
ed a new production high in 1981, at 8 
million tons.* The Bong deposit consists of 
several narrow synclines approximately 13 
kilometers long in the western part of the 
Bong Range. The deposit is an itabirite that 
has been weathered only slightly. The iron 
ore has a 61:39 magnetite-to-hematite ratio. 
The mine has a capacity of 30,000 tons of 
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ore daily, while concentrate production 
averages 18,500 tons per day at an analysis 
of 65.5% Fe and 6.5% SiO,. The throughput 
of each pellet plant is about 8,000 tons 
daily, providing some 6,000 tons of pellets 
with an average iron content of 63.5%. 
Concentrates and pellets are transported by 
rail 80 kilometers to the port of Monrovia. 
Storage capacity at the port is 800,000 tons 
of concentrates and 500,000 tons of pellets. 
Liberia's third largest iron ore mining 
company, NIOC, exported a total of 1 mil- 
lion tons of iron ore in 1981, all produced at 
its Mano River Mine.* The NIOC deposit at 
Mano River consists of six ore-bearing hills, 
of which four are fully developed for min- 
ing. The ore-bearing formation occurs main- 
ly on the west-to-northwest slope of each 
hill. Average haulage distance from the 
open pit to the crusher is 4 kilometers.’ 
Reportedly, the Liberian Government 
was to receive $20 million in loans in 1982 
from the World Bank to assist in making 
improvements to the Mano River iron ore 
mine. The loans will go toward a project 
costing $67.1 million, aimed at improving 
the mine's operating facilities and its rail- 
way links to the port of Monrovia. By the 
1984 completion date, it is expected that 
output from the Mano River concentrator 
will be raised to 3.25 million tons per year.* 
Under prevailing economic circumstances 
in Liberia in 1981, the outlook for signifi- 
cant expansion of iron mining operations 
appeared dim. Given the downward trends 
in operating results since 1978 at the Bong 
Mine and NIOC, both were threatened with 
closure. The Government of Liberia ex- 
pressed hope that the LJV would proceed 
forthwith to expand operations at the West- 
ern Extension because high-grade deposits 
at Lamco's main ore body were expected to 
be depleted by 1986. Opening of new mines 
was possible at Wologisi near the Lofa River 
in northern Liberia and in the Bea Moun- 
tains. Though a concession was granted to 
the Liberian Iron and Steel Corp. in 1967, 
production has been delayed. The possibility 
of opening the new high-grade Nimba- 
Mifergui project in neighboring Guinea pro- 
vided continuity to the Lamco operation. 
Nimba-Mifergui is the extension of Nimba 
Mountain into Guinea. Because the dis- 
tance from the deposit to any port might 
render the project uneconomical, Mifergui 
has plans for the use of LJV rail and port 
facilities. If these various projects, together 
with the upgrading of the Mano Mine, come 
to fruition, the outlook for iron ore mining 
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in Liberia may not be as gloomy as would 
otherwise be the case.* 

Manganese.—Reconnaissance surveys for 
manganese continued in 1981 by the Liber- 
ian Ministry of Lands, Mines, and Energy, 
with help from U.S. Peace Corps volunteer 
geologists. Exploration centered on the 
Mount Dorthrow area of Grand Gedeh 
County in Eastern Liberia. 

Other Metals.—Efforts to bring deposits 
of rutile and ilmenite into production were 
deferred, because production reportedly 
would not be profitable at existing titanium 
ore market prices. 


NONMETALS 


Barite.—There was little followup activi- 
ty during the year on the barite deposits 
northeast of Monrovia explored by the 
Senwein Mining Corp. in 1980. 

Diamond.—Diamond deposits exist 
throughout Liberia. Some degree of explora- 
tion or mining was underway in each of the 
country's nine counties in 1981. Diamond 
exploration generally focused on alluvial 
sand and gravel deposits. The major produc- 
tion of diamonds in 1981 was confined to the 
alluvial deposits of the Lofa River Valley in 
the Saniquellie and Bahn Districts. 

Diamonds in Liberia are mined by li- 
censed local producers to a limited extent. 
Some 1,200 prospecting licenses and 1,170 
mining licenses were current during 1980 
and 1981. According to official trade data, 
diamonds account for about 7% of Liberia's 
exports. The value of diamonds exported in 
1980 was $13.5 million, obtained mainly 
from small claims production. During the 
first 6 months of 1981, Liberia reportedly 
exported 143,000 carats for receipts of $10.6 
million. 

The long-term prospects of the Liberian 
diamond industry hinge on finding the geo- 
logical sources of the diamonds. Potential 
sources still have not been extensively ex- 
plored. Diamonds are closely associated 
with kimberlite, small dikes of which are 
found in Liberia, but no diamond-bearing 
pipes have yet been discovered. 

As of July 1981, the Ministry of Lands, 
Mines, and Energy listed four diamond and 
gold concessions in Liberia: Bentley Inter- 
national Trading Co., Bruce J. Clayman, 
Weasua Mining and Development Corp., 
and the United Nations Revolving Fund for 
Mineral Exploration. Bentley International 
was the only one of the four listed as being 
in a “production phase" of operation. The 
concessions include land claims in Grand 


MINERALS YEARBOOK, 1981 


Gedeh, Sinoe, and Maryland Counties. 
Bruce Clayman had a concession for explo- 
ration on 185,000 acres along Kana Creek 
on the Grand Gedeh and Maryland County 
boundary. The Weasua Mining and Devel- 
opment Corp. operated in lower Lofa Coun- 
ty, with exclusive rights to explore for gold 
and diamonds in a 230-square-mile area. 
The United Nations Fund operated in an 
exploration phase of its agreement in an 
8,000-square-mile area of Eastern Liberia, 
beginning what is expected to be several 
years of study. 


MINERAL FUELS 


Petroleum.— The name of the Ministry of 
Lands and Mines of Liberia was changed to 
the Ministry of Lands, Mines, and Energy 
in 1981. A decree was issued giving the new 
ministry formal responsibility for petrole- 
um matters, and a national energy commit- 
tee was established to coordinate energy 
policy. 

Exploration of Liberia's offshore oil po- 
tential continued in 1981. Based on encour- 
aging results obtained from previous drill- 
ing, a contract was awarded under a $5 
million World Bank loan to conduct a $3.1 
million seismic survey and to reexamine 
past geophysical data. A French firm, 
Compagnie Générale de Géophysique, was 
awarded $1.5 million for the seismic survey, 
while the U.S. oil consulting firm of J.C. 
Ferrand of Houston, Tex., will process and 
interpret the data at a cost of $1.6 million. 

The Liberian Petroleum Refining Co. op- 
erated a 15,000-barrel-per-day refinery at 
Monrovia. This Government-owned facility 
depends totally on imports. There is no 
strategic oil reserve. The plant normally 
attempts to maintain some reserve stock to 
permit orderly marketing, but owing to 
financial and administrative difficulties, 
such stocks are to all practical purposes 
nonexistent. 

Uranium.—Exploration for uranium in 
1981 was encouraged by the new Liberian 
Government. Active exploration for urani- 
um was conducted by Coastal Liberian Ura- 
nium Enterprises, a subsidiary of Coastal 
States Gas Co. (United States). Reportedly, 
an airborne survey located encouraging 
anomalies over the 15,000-square-mile con- 
cession area. 

Competitive-grade uranium deposits, of 
undisclosed value and quantity, were re- 
portedly discovered in 1981 in Bong and 
Lofa Counties. 
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1 3 ; 5Work cited in footnote 3. 
Physical scientist, Division of Foreign Data. Work cited in footnote 2. 
*Skillings’ Mining Review. V. 71, No. 3, Feb. 20, 1982, "Work cited in footnote 3. 
p. 20. 3Metal Bulletin (London). Jan. 29, 1982, p. 35. 
*Mining Magazine (London). September 1981, p. 205. 9Work cited in footnote 3. 


*Work cited in footnote 2. 
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The Mineral Industry of Libya 


By John R. Lewis! 


Although Libya’s economy remained 
dominated by its tremendous oil and gas 
reserves, they were not its only mineral 
resources in 1981. The iron deposit at Wadi 
Shati contains more than 720 million tons 
of 45% to 50% iron-content ore, some of 
which is manganiferous, which will be used 
as the raw material feed for the new Mis- 
ratah iron and steel complex. Gypsum was 
present in commercial quantities; salt oc- 
curs in a number of places; and there were 
abundant raw materials for construction 
and cementmaking needs. Oil and liquefied 
natural gas (LNG) constituted 99.995 of 
Libya's exports and were responsible for the 
generation of about 66% of its 1981 gross 
national product of about $30 billion.? Lib- 
ya's proven oil reserves in 1981 made it the 
ninth largest producer among the 67 oil- 
producing nations of the world. 

Even with petroleum sales plummeting in 
1981, Libya's national income exceeded ex- 
penditures by a comfortable margin, and 
the trade balance remained favorable. 

Many Libyan contracts, worth billions of 
dollars, were awarded in 1981, mostly to 
European industrial equipment and con- 
struction firms and consortia, in further- 
ance of the Transformation Plan, which was 
aimed at diversifying the oil-based economy 
into the industrial and agricultural sectors. 

Government Policies and Programs.— 
The Libyan General People's Congress, in 
January 1981, approved the draft of the 
Second Transformation Plan that takes into 
account the problems encountered and the 
delays experienced in the previous plan. 
Revenues from oil sales in 1981 accounted 
for about 66% of Libya's total income. The 
new plan will seek to reduce oil and gas 
income to about 46% of total revenue and 
will encourage corresponding increases 
from the agricultural and industrial sectors. 
Under the second plan, for example, the 
petrochemical industry is expected to rise 


by about 22%, while agricultural develop- 
ment will seek to wipe out some, if not all, 
of Libya’s dependence on foreign food 
sources. Expenditures under the second 
plan were projected to be about $62.5 bil- 
lion. 

The national electrical grid system was 
well under way during the year. In one 
area, six powerplants, with total generating 
capacity of 40,810 megawatts, were under 
construction. Increasing the output from 
present powerplants was another goal that 
was well under way, and work on a whole 
network of electrical transmission, distribu- 
tion, and feeder lines was moving ahead as 
was work on a large number of transformer 
stations throughout the more populated 
areas. Nine minipowerplants were well 
along in construction, and four desalination 
plants with output totaling 181 cubic meters 
of fresh water per day were also being built. 

The U.S. Embassy in Libya was closed 
during 1980. On May 14, 1981, the Govern- 
ment of Libya announced that the 2,000 to 
2,000 Americans in Libya, mostly oil and 
petrochemical technicians, would not be 
bothered because they were necessary to 
Libyan development. Late in December, 
Esso Standard Libya, Inc., and Esso Sirte, 
Inc., removed their corporate presence from 
Libya and were paid $95 million for their 
plants and other assets, considerably less 
than their reported book values. Shortly 
thereafter, Esso’s personnel departed, and 
the Libya National Oil Corp. (NOC), which 
took over both of the Esso operations, im- 
ported 200 oil technicians from Iran’s Na- 
tional Oil Co. to assist in keeping the plants 
operating while training Libyan personnel 
to perform these tasks. 

During the summer, Libya offered a 
Bombay, India, firm, the Kamani Engineer- 
ing Corp., a partial payment in oil for a 
transmission construction project upon 
which Kamani was bidding. The company 
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turned the proposal over to the state-owned 
Indian Oil Corp. for study. There were also 
indications that the Soviet Union, in an 
economic protocol with Libya, will provide 
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increased technical assistance to the Libyan 
oil and gas industries, to pipeline gathering 
centers, and for the manufacture of oil well 
drilling equipment. 


PRODUCTION AND TRADE 


Exports totaled about $17 billion, and 
99% of this was petroleum or its associated 
products. Imports, mostly food and many 
types of machinery, totaled $10 billion, 
which left a surplus balance of trade of $7 
billion, somewhat less than that of preceed- 
ing years. Nonfuel minerals played a minis- 
cule role in Libya's trade and economy 
during the year. The country's mineral 
production is shown in table 1. 

Crude oil production in Libya averaged 
1.8 million barrels daily in 1980. However, 
in 1981, the daily average production was 
down to 1.2 million barrels; toward the very 
end of the year, production may have been 
as low as 0.6 million barrels daily. Crude oil 
was produced from about 925 wells, about 
two-thirds of which were on some form of 
artificial lift. Prices for top-grade Libyan 
crude reached $39.90 per barrel on July 1, 


1981, and remained at this level until very 
late in the year when, based upon action by 
the Organization of Petroleum Exporting 
Countries (OPEC), the price went down to 
$37.90 per barrel. 

Libyan crude exports went primarily to 
Western Europe and the United States. In 
Western Europe, the Federal Republic of 
Germany, Spain, and Italy were the "big 
three," taking considerably more crude dur- 
ing the year than did the United States. In 
1981, however, Libya exported about 130 
million barrels of crude to the United 
States, an average of about 360,000 barrels 
daily and a 40% decline from that of 1980. 

Despite pricing disputes that caused in- 
terruptions in LNG deliveries from Libya, 
Italy and Spain received nearly all exports 
of this product. 


Table 1.—Libya: Production of mineral commodities! 


Commodity? 


Cement, hydraulic thousand metric tons 
Gas, natural: 


Gypsum 
Iron and steel: Crude xm 3 metric tons. . 
Lim thousand metric tons 
Ni n: N content of ammonia*.. metric tons 
Petroleum: 

Crude thousand 42-gallon barrels. .. 


Kerosine and jet fuel do... 
Distillate fuel oil |... do- 
Dane fuel olli do- 


r oe do- 
Satt eos thousand metric tons- M 
Sulfur, byproduct of petroleum and natural gas* 

metric tons 


PPreliminary 


1977 1978 1979 1980° 1981* 
2,500 3,200 3,200 3,200 3,200 
706,573 "749,913 828,491 719,414 432,000 
178,300 ¥180,771 239,510 182,501 108,000 
290 180 181 180 180 
10,000 10,000 10,000 10,000 10,000 
300 220 225 230 235 
NM 80,000 133,000 150,000 150,000 
153,129 1723, 613 763,471 669,780 407, 705 
2,409 73,431 5,110 6,000 6,150 
9,672 711,534 5,840 6,000 6,150 
9,016 710,731 13,505 14,000 14,800 
18,067 115,658 18,615 19,000 19,500 
219 292 365 300 300 
1,887 14,161 1.825 1.055 1.050 
35, 770 745,807 45,260 46,355 41,450 
10 15 10 10 10 
17,000 19,000 20,000 22,000 16,000 


* Estimated. TRevised. 
Table includes data available through Aug. 9, 1982. 


In addition to the commodities listed, a leni of construction materials (sand and gravel, crushed stone, brick, and 


tile) is produced, but available information is 


equate to make reliable estimates of output levels. Natural gas liquids 


are also produced but are blended with crude petroleum and are reported as part of that 


*Series revised to exclude gas reinjected into reservoirs. 
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Table 2.— Libya: Exports of crude petroleum and refinery products 
and hydrocarbon gases, by country 


(Thousand 42-gallon barrels unless otherwise specified) 


Country 1978 1979 
Crude petroleum: 

US ooa i ERU A ree 7,397 6,772 
Hahamag. i fee on ene ² ⁰⁰⁰mmd 888 4,628 23,157 
Belgium-Luxembourg ________________________-_-__- 1,224 2,994 
Brüzil ˙V( geal ates er ae 5,554 2,366 
BOTs nang ͥͥͥ ͥ ³ ⁰ WAA ⁵ ³ AA Seen PAS er 2,650 8,648 
Denmark —— 2 Lom mu semi w esie ia 402 
Frân occ pe ta ft gh yy at one CUN 36,819 41,671 
Germany, Federal Republic of 74, 185 109,100 

Dig couno es ee ee Se am 

Téece 4 e cd mI cA LN 8 — 6,525 
1õöĩÜt( ⁵² n n o ge mo lem . ĩ e Rec 664 
!! ͥ ]»”»—ew⁰ ⁵7˙. .. 8 146,490 130,765 
Japan o oe ru ſ D m OU EA 8 639 : 
Netherlands Sh ek nts es tes EINES icc x 16,943 16,902 
Netherlands Antilles 
Poland .— . es umm LI " 4,319 
Romania ose ce LL a 15,824 16,128 
Spile ec ue erectos iue ⁰ꝗypp ⁰⁰k 8 39,682 35,235 
SP Lanka 555 ð . s y eU ee e 451 
Sweden 52d uar n e coe UA e E 768 
Switzerland. ]ꝗ]ǘü]. ca eee im ee eee eec E 604 2,548 
Trinidad and Tobago. ________________________------ 1,311 6 
Turk8y 2 eL ere se ee ON a 8 18,451 15,233 
United Kingdom _______________________-_-- _-_--~- 9,785 5,156 
United States. .—.—.—— o ee on te es 291,807 277,788 
Yemen, People's Democratic Republic of! NS 379 
% ³ÜðW2iÜ.2. ·ͤ¹ ] ⁰⁰ʒ 3.225 6,291 
Unspecified African countries _____________________---~- 2,571 "* 
Unspecified Asian countries „„ TuS 9,614 

hepar sti p t d ee 8 EN 
Jö ͥͥͥ¹ſ ͥ ³¹ef RR RN 681.124 721,973 
Refinery products: 
Kerosine: 
Germany, Federal Republic of _____________-_------- 122 
ae ; h ua d ³⁰ Am ĩ a cates a Dd 1,733 1,846 
;õ — fees fe At at le Aa 929 341 
Netherllanddsdgdddddddd eee oe 599 405 
OPWBV n ß Ah ee ee 1,226 532 
ORC ae nac ue al ee ye ee Po de MR 118 106 
Sweden oris a aE s a he Dd 307 He 
United Kingdom ________________-__-----_-----~- 162 2 
Total desiit cet tates s cttens 5,196 3,230 
Distillate fuel oil 
Hadi oou ee es a re EN 300 
Franoe e ³˙¹owü¹AA 0oĩ!c- . pt 8 2,532 1,577 
Germany, Federal Republic of --------------------—-- 3,758 3,111 
ar dd 463 987 
Htalya euh ene ee E Cs PN MC END LE 4,701 1,262 
Japan nc sut e ⁵ Lu eec E dS 455 
Netherlands 23322 ↄði ſ EE 2,520 2, 886 
e ß EE Eu ÉL c 346 
dJ ] / rere dee 8 os 206 
TURIN eo o ocius ele dli tc LAE EE 412 125 
United Kingdo·!ndʒwtn „ 2, 605 915 
United States: 5 ] “m . SB umm ee eun Re 601 DE 
Total- zeen ]⁰½w -t ³ ¹.ꝙcd aime rad acs 18,393 11,696 
Residual fuel oil: 
Belgium-Luxembougggggggggggg 4444444 ENS 423 
France MEN RIED DES eee K ⁰mʒt 886 315 818 
Germany, Federal Republic ollhl(- W —— T 724 
))))! ⁰AAuAſͥͥ0] 88 386 403 
Italy ss f m cn de = 1,080 
Japa - c UR tac n Aa SR 888 e 252 
Netherlands MIDI ⁵ðA et Seen ð . 8 697 1.090 
JõÄÜÄ·ô f dAdddaddddddddd ð LM UN LC Liu acy 
fr d ee oer 
Sweden: «ouo / ⁰¹- dd ALL 8 2,614 2,006 
Tuma — ˙ ¹fſſſſdſ/ſ/ũéù 8 1,167 mL 
United Kingdom -----------------------------—- m 904 
e oi 88 6,860 3,461 
7 lo 0 ⁰˙· LL A EL 12,315 11,367 
Petroleum m gas, liquefied: 
2 a pepe T E ae value, thousands $5,051 $7,511 


See footnotes at end of table. 
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Table 2.—Libya: Exports of crude petroleum and refinery products 
and hydrocarbon gases, by country —Continued 
(Thousand 42-gallon barrels unless otherwise specified) 
Country 1978 1979 
Refinery products —Continued 
Petroleum gas, liquefied —Continued 
)!! ͤ A 8 value, thousands. _ $142 $120 
Denmark. mc Lee (y 8 do... M $162 
DE Le eee ek edu ee Sewers 8 do- es $2,521 
ECRANS ties Sy mh. x 8 do.. $917 
)))) clas Res se a a ee do- 3977 $961 
J) COE TR DIC SEN 8 do... "Hm $255 
I/; nee A meii e E S do... $1,880 $1,846 
Portugal] n Ai do- $233 $972 
Tu CET do- 31.911 36,979 
!.: y y UN do- 187 3948 
))) ðDi%ddd ĩðòâ . ĩ e o. __ $922 $141 
States PME y RA occ zc $11,058 
zz imi LL E eel do- $14,303 $35,003 
Gas, hydrocarbo 
Natural, liquefied 
b E mx 8 do... $109,629 $147,102 
E MEER 8 do_ ___ $66,044 $103,169 
OUR ae ee ee ee ee do. ..- $175,673 $250,871 
"Revised. 
Table 3.—Libya: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 : 
7 Soned Other (principal) 
METALS 
Aluminum metal including alloys: 
Unwrought --_-_----------- 5 61 za Greece 31; Finland 30. 
Semimanufactures 4. 395 5,609 596 Greece 1,718; Yugoslavia 1,303; Italy 
Sopper metal including alloys: l 
n | ee EE E E EE 1,804 113 da All from Greece. 
Semimanufactures____________ 2,198 1,176 22 Italy 375; United Kingdom 362; 
Poland 333. 
Bi ter oa 58 10 powde 33 All from Italy. 
iron, fe r. shot -— T rom 
Steel, primary forme 3 9.287 7, 067 = Italy 5,458; Bu TUM 1,001; Belgium- 
Luxembourg 31 
Semimanufactures: 
Bars, rods, angles, shapes, sections 33,419 41,116 150 italy 21, erai West Germany 2,607; 
mania 2, 
Universalis, plates, sheets 23,111 26,136 31 Italy 5, ud France 5,232; West 
Germany 4,263; U.S.S.R. 4,247. 
Hoop and strip 3,843 10,372 MEA ar Bre 5, 992 0 Spain 1 1,913; West 
Rails and accessories 173 564 E es om 250; Bulgaria 50; 
WIL ec Eu LE 166,391 307,029 35 Italy 2 230, 211; Spain 17,820; Greece 
8,247; Polan 6,895. 
Tubes, pipes, fittings |... 164,862 146,930 4,141 Wost Ge Germany 41,296; Italy 36,536; 
Castings and fo , rough ___ 1,381 78 A United ed Kingdom 74: Yugoslavia 2. 
Lead Miren including ai |a 
Unwroughgngnt 812 1.587 —— Italy 1,315; West 5 265: 
United K Kingd 
Semimanufactur es 168 215 -- Italy 203; Romania 415 United 
Nickel metal including alloys, 
semimanufactures zd 4 -- All from Italy. 
Platinum-group metals including alloys, 
unwrought and partly ht 
Silver metal including alloys, un m - "I 
ver inclu unwroug 
t 5 $2,862 $3, s irs t Germany $1, fit panes $1,183; 
ted Kingdom $3 
1 5 359 11 Italy 10: United 1. 
nwrought ________________ 8 nited Kingdom 
Semimanufactures ~~~ 2 19 os Italy 16; West Germany 3. 
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Table 3.—Libya: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zinc metal including alloys: 
Unwrought 


Semimanufactures____________ 


Other: Base metals including alloys, 
unwrought and semimanufactures _ _ _ 
NONMETALS 


Abrasives, n.e.s.: 
pera Pumice, emery, corundum, 


„ scoot oc ceuees 
Clays and clay products: 
rude clas 


Products: 
Nonrefractory j) 


Refractory including nonclay 
Dreien 


Other including mie 
Gypsum and plasters ___________~_ 


Mica: Worked including agglomerated 
splittinansasssů 
Pigments, mineral: Crude, natural 


Salt and br ine 
Stone, sand and gravel: 3 
Dimension stone: 
Crude and partly worked 


Limestone other than dimension 
Sand other than metal- bearing 
Sulfur: Elemental, not purified... ....— 
Talc, steatite, soapstone, pyrophyllite 


Meerschaum, amber, jet 
Unspecified _____________ 


Building materials of asphalt, asbestos 
and fiber cement, unfired 


Asphalt and bitumen, natural 


Coal, all grades including briquets, coke 
and semicoke. - -—- - ----------- 


Petroleum refinery prod 
Residual fuel oil 2 alioi barrels. _ 
Lubricantsss -------- do- 


See footnotes at end of table. 


1978 


NA 
12.146 


43,777 
6,115 


2,248 
10,509 
16,165 
42,420 

NA 
32,878 


NA 
NA 


NA 


157,493 


1979 


125 


33,101 


114,593 


3,789 


6,317 
9,201 
17,576 
19,685 
303 
7,996 
31 
13,352 
4,920 


16,506 
16,987 
38,727 


36,409 


14,376 
136 


7 
98,525 


United 
States 


Sources, 1979 
Other (principal) 


Italy 51; United Kingdom 3; West 
armany 1. 
Bey 547; Japan 153; West Germany 


Italy 5; France 1. 

Italy 307; France 6. 

All from Switzerland. 

Greece 363; Italy 227; Spain 190; 
U.S.S.R. 124. 

France 442; West Germany 8. 


Greece 10,499; Italy 7,890; Tunisia 
4,920. 

Italy 98,691; Spain 4,836; Greece 
3,138. 

West Germany 2,090; United 
Kingdom 904; Italy 438. 

Italy 3,542; Australia 1,058; United 

ingdom 500. 

Bulgaria 7,600; Finland 1,251; West 
Germany 350. 

Belgium-Luxembourg 6,400; Romania 
6,350; Italy 2,525. 

Romania 34,230; Belgium- 
Luxembourg 31 ,490; Italy 12,716. 
iri 126; Switzerland 115; Romania 
Italy 5,737; Romania 1,657; Greece 

Italy 30; West Germany 
LU 351 6, 653; Ireland 2, 5850 Italy 


All from Tunisia. 


Italy 14,629; Greece 999; West 
AD Greece 767; Denmark 
1 fs 25, 617; Greece 11,920; France 


Italy 450; In ario; West Germany 25. 

West German 30: Italy 13. 

Turkey 154; skag Germany 123; 
Hungary 120 

All from France 


United Kingdom 410; Italy 293; 
Yugoslavia 155 


Italy 14,907; Greece 4,670; West 
Germany 3,150. 


Spain 12,002; United Kingdom 2,119; 
France 216. 


Italy 100; France 29. 


All from France. 

Netherlands 36,204; Be 
Luxembourg 21,281; 
Italy 11,557. 


ance 13, 454; 
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Table 3.—Libya: Imports of mineral commodities —Continued 
(Metric tons unleas otherwise specified) 


Commodity 1978 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products —Continued 
her: 
Liquefied petroleum gas 
42-gallon barrels. _ 4,396 
Mineral jelly and wax do- 2,172 
Bitumen and other residues 
MEN 1,002,457 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals NA 
NA Not available. 
1Less than 1/2 unit. 


Sources, 1979 
1979 : 
Uie Other (principal) 
7,505 c M eon, Sweden 1,868; France 
598 __  USSSRR. 566; Italy 24; Belgium- 
Luxembourg 8. 
932,525 _. Spain 572,349; Greece 165,408; 
Albania 121,988; China 24,173. 
307 E Italy 187; United Kingdom 101; 


etherlands 13. 


2A total of 64,298 tons of unworked dimension stone, gravel, and sand was reported imported in 1978. 


COMMODITY REVIEW 


METALS 


Aluminum.—During the summer of 1981, 
it was announced by official sources in both 
Libya and Yugoslavia that plans were going 
forward for a plant to produce aluminum 
from Yugoslavian alumina and petroleum 
coke, the latter to then be used in the 
aluminum smelting process. 

A joint company of the Socialist People's 
Libyan Arab Jamahirya and the Yugoslav 
enterprise known as Energoinvest con- 
tracted to build adjacent facilities at a cost 
of $1 billion to make petroleum coke and 
carbon electrolytic anodes and to smelt 
aluminum. The location was reported by 
one source as Zuwarah, which is on the 
Mediterranean coast about 80 kilometers 
west of Tripoli. Another report puts the 
facility in the Amikat al Khams region, 
about the same distance east of Tripoli. 
Plans called for an output of about 110, 000 
to 120,000 tons of aluminum annually, to- 
gether with electrolytic carbon anode mate- 
rial from 170,000 barrels annually of residu- 
al fuel oil. When it was announced, the 
project was targeted for completion by 1986. 
About 1,200 persons are to be employed. 
Electric power requirements will run about 
240 megawatts daily at startup. A rapidly 
expanding electrical grid system is believed 
adequate for this load when it is imposed. A 
new 720-megawatt, oil-fired powerplant is 
to be built at Zuwarah as part of the overall 
Libyan 1981-85 plan. 

Kaiser Engineers and Constructors, Inc., 
furnished procurement and engineering as- 
sistance to the Libyan Secretariat of Heavy 


Industries and will also supply construction 
management services during the actual 
work. The 2-potline smelter, each line con- 
taining 160 electrolytic pots, will be tech- 
nologically supported by the National- 
Southwire Aluminum Co. of Hawesville, 
Ky. The complex will have its own Mediter- 
ranean seaport, an electrode plant, metal- 
casting facilities, and general plant build- 
ings. 

Iron and Steel.—Construction of the fully 
integrated iron and steel complex of the 
Libyan General Co. for Iron and Steel Proj- 
ects began to get under way at Misratah 
during 1981. This centerpiece in Libya’s 
1981-85 development plans lies 225 kilome- 
ters east of Tripoli on the Mediterranean 
coast. Designed by MN Dastur of India, the 
plant will be erected in three phases with 
assistance from many contractors in the 
Federal Republic of Germany, Austria, Ja- 
pan, and elsewhere. Assistance during 
phase two will also be extended by the 
Soviet Union. By the year 2005, Libya hopes 
to have a steel capacity of 7 to 8 million tons 
annually. Upon completion of phase one, 
however, steelmaking capacity will be 1.3 
million tons per year. This phase is sched- 
uled for completion by 1985 and will cost 
$3.3 billion. It will use imported iron ore. 
The second phase is slated for completion in 
1991, will cost $1.3 billion, and will increase 
capacity to a reported 5 million tons per 
year. Libyan iron ore, hauled on the new 
railroad that is to be built from Sabah in 
the Wadi Shati iron deposit area to the 
Misratah area, will go into use in the com- 
plex with completion of phase two. 
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Many of the contracts for the components 
that are part of phase one were let during 
1981. Everything from design, construction, 
delivery, and installation to operations and 
training of Libyan technicians was negoti- 
ated. 

In the Misratah plant, the first stage of 
steelmaking will be direct reduction of the 
ore. In April 1981, a consortium headed by 
Korf Engineering GmbH at Duesseldorf, 
Federal Republic of Germany, and includ- 
ing Vöest-Alpine AG of Austria was award- 
ed a $300 to $340 million contract to build 
two Midrex direct-reduction plants, each 
rated at 550,000 tons per year, to produce 
the highly metallized iron ore known as 
sponge iron. Fuel for the two units will be 
natural gas brought via pipeline from the 
Hateiba Field deep in the Sahara Desert. 
The output from these plants will serve as 
the feed for two electric steelmaking fur- 
naces. Contracts for the two electric units 
were also made public during the year. One 
unit, to be built by Korf Engineering and 
Vöest-Alpine, will cost $539.3 million and 
will produce 670,000 tons per year of steel 
blooms and billets. The second contract was 
with Friedrich Krupp GmbH and a consor- 
tium of mainly West German firms to build 


a $674.2 million, 650,000-ton-per-year plant 


to make steel slabs and sheet metal. 

A number of rolling and other type mills 
were also to be erected under contracts 
awarded during 1981. A cold-rolling mill, 
which will make up to 140,000 tons annual- 
ly of cold-rolled sheet metal and 100,000 
tons of undipped sheet metal, was to be 
built by Vöest-Alpine and West German 
companies at a cost of $360 million. Electri- 
cal facilities for this mill are to be installed 
by Brown Boveri & Cie. AG of Mannheim, 
Federal Republic of Germany, at a cost of 
$90 million. Hot-rolling facilities will be 
built by Kobe Steel Ltd. of Japan and the 
Marubeni Corp. A hot-rolling mill to pro- 
duce from 400,000 to 580,000 tons of steel 
strip per year will be joined by a 400,000-ton 
bar and wire rod mill reported as costing 
from $700 to $800 million. Samsung Con- 
struction Co. of the Republic of Korea 
received a subcontract from Kobe Steel for 
some of the construction work on these two 
facilities. The major features of the planned 
infrastructure to support the Misratah iron 
and steel complex are detailed below. 

Port.—Late in 1980, a $282 million con- 
tract was awarded to the Turkish firm, 
Sezai Turkes Feyzi Akkaya Insaat, to aug- 
ment Mediterranean port facility work that 
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had been started in earlier years. The new 
work is to be completed about midsummer 
1984 and will handle the unloading of 2,000 
tons per hour of iron ore or 1,300 tons per 
hour of coal. At some future time, the port 
may be enlarged to handle up to 8,000 tons 
of iron ore per hour. Sezai Turkes, the 
contractor, has been engaged to operate the 
port for 18 months after its completion. 
Dredging of the port area was subcon- 
tracted to Royal Bos Kalis Westminster of 
the Netherlands. 

Railroad.—An all new 1,350-kilometer, 
standard-gauge railroad system is planned 
for Libya. There will eventually be three 
lines, converging at Misratah. The longest, 
Desert Line, will connect the Misratah iron 
and steel complex with the Sabhah area 
iron-mining district. A branch will extend 
off the Desert Line to limestone quarries at 
Sidadah. The iron ore rail terminal will be 
built near the steel mill at a place called 
Talut. By the year 2000, the Desert Line is 
expected to be handling about 12.6 million 
tons of cargo annually, most of which will 
be iron ore. Preliminary estimates indicate 
requirements for operation will include 18 
road locomotives, 625 freight and ore- 
carrying hopper cars, 25 passenger coaches, 
11 work-train units, and about 2,100 em- 
ployees. The Desert Line, 900 kilometers in 
length, will not be operational before 1989 
or 1990. Contracts for its construction are 
anticipated during 1983. A Yugoslavian 
firm, Projekt-Inzenjering, designed the rail- 
road system. 

Utilities.—Due for completion during 
1982 are the Misratah complex’s power and 
desalination plants. The power-generating 
facility, consisting of three 83.5-megawatt 
steam  turbine-driven electric- generating 
units, was contracted for with Korf and 
Siemens AG of the Federal Republic of 
Germany. Electricity will be distributed on 
a 220-kilowatt wire system. The seawater 
desalination plant and water-cooling sys- 
tem, capable of processing 890 cubic meters 
of water daily, will be operated and man- 
aged by contractor-trained Libyan nation- 
als. The water intake from the Mediterra- 
nean for this plant is to be part of the new 
port facility already under construction. 

A water-purification plant, a repair shop, 
and electric transformer stations were con- 
tracted in April 1981 with a consortium led 
by Fiat Engineering S.p.A. and Techint 
Compagnia Technica Internazionale S.p.A., 
both of Italy. 


626 


NONMETALS 


Cement.—Demand, created by vigorous 
construction activity in the residential, 
commercial, industrial, and transportation 
sectors, continued to encourage expansion 
in Libya's cement industry. Although capac- 
ity of the country's cement plants appeared 
to be approaching the annual requirement 
of 5 million tons, production itself was 
variously reported to be between 2 and 2.5 
million tons in 1981, with the balance com- 
ing from Italy and other foreign sources. 

Ample raw materials for making cement 
are available within the country, and al- 
though information is meager with respect 
to fuel used in the process, natural gas is 
probably predominant. Libya's cement- 
producing facilities are detailed in table 4. 

Construction of the 1-million-ton cement 
plant at Derna was contracted to Mitsubishi 
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Heavy Industries Ltd. of Japan and to 
Polimex Cekop, a Polish state concern. The 
new l-million-ton-per-year plant at Homs 
will be managed, operated, and maintained 
by about 250 engineers and technical per- 
sonnel who are employees of the Kuljian 
Corp. to whom a contract for these services 
was awarded. Kuljian was also retained to 
perform all required technical services in 
connection with planning and constructing 
the 500,000-ton-per-year plant at Sebha in 
southern Libya. 

Other cement plants were under consid- 
eration for possible construction in the near 
future at various places in Libya. Should all 
of these materialize, capacity would be 
about 7.5 million tons annually, and Libya 
probably would have cement for export. 

Meanwhile, a new lime plant was report- 
ed as completed at Benghazi during 1980 
and operating in 1981. | 


Table 4.—Libya: Cement production facilities 


Kilns, rotary dry 


Capacity, end of 1980 


Location Owner process Startup (thousand tons per 
year) 
Homs (Al-Khums), on National Cement & 2 1968 1,433 
the coast, 50 miles Building Mate- 1 1979 1,000 
east of Tripoli. rials Co. 
Hawari, near Benghazi Libyan Cement Co 5 1972 1,500 
Souk el Khamis, short Souk el Khamis 2 1977 1,000 
distance south of General Cement 
Tripoli. Co. 
Derna, east of Benghazi Dernacement ... 2 Expected onstream 1,000 
in August 1982. 
Zliten, 100 miles east of | Under construction m Cornerstone laid in 1,000 
Tripoli. by Kawasaki 1980; operations 
eavy to begin in 1983. 
Industries. 
Zawia, on the coast, 100 Zawia Oil Refinery T Construction began 100 
miles east of in 1980. 
Benghazi 
MINERAL FUELS Barcelona, Spain. The contract price, 


Natural Gas.—Increasing use of natural 
gas for domestic consumption was well on 
the way to realization in 1981. Formerly, all 
natural gas production was exported as 
LNG or was flared. However, when the 
steelworks at Misratah are ready, they will 
be fired with natural gas from the Hateiba 
Gasfield, deep in the Sahara Desert. Fur- 
ther volumes of gas will go into feedstocks 
for the burgeoning petrochemical industries 
presently under development. 

As the year began, the LNG plant at 
Marsa el-Brega was exporting its product at 
a rate of 235 million cubic feet of gas daily 
to Ente Nazionale Idrocarburi at Genoa, 
Italy, while an additional 110 million cubic 
feet per day was going to Gaz Natural at 


agreed upon a year earlier, was $3.45 per 
million British thermal units. Early in Jan- 
uary 1981, a price dispute surfaced. Under 
an OPEC-endorsed pricing policy, Libya 
called for an increase in LNG prices so that 
they would be at parity with recent crude 
oil price increases. Italy stood firm and 
refused to pay an increased price; Libya 
then ceased shipments to both Italy and 
Spain. Prompt settlement of differences and 
payment of a higher price to Libya by the 
Spanish interests resulted in little or no 
disruption of LNG deliveries to that coun- 
try. Because other gas apparently became 
available to Italy, delivery of Libyan LNG 
was not resumed. 

In September, a new gas-processing and 
condensate-recovery plant for the Benghazi 
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area was announced. The plant will use 100 
million cubic feet of natural gas daily from 
central Libya's Messla Field. The Arabian 
Gulf Oil Co. awarded a $4 million contract 
for the plant to Worley Engineering Co., the 
U.S. subsidiary of William Press & Son Ltd., 
a British firm. Detailed engineering, pro- 
curement assistance, and inspection are 
expected to be completed in mid-1982. Logis- 
tics, construction management, and startup 
are part of phase two, for which no fixed 
dates were established. The contractor for 
phase two will also train Libyan personnel 
on operation of the plant and equipment 
maintenance. 

Petroleum.—Exploration.—Libya's policy 
is to seek to replace, through new discov- 
eries, whatever oil it produces each year. 
The country, therefore, has as a condition in 
its crude oil purchase contracts that each 
buyer will invest in exploration ventures 
within Libya's boundaries. Late in 1980, the 
French majority state-owned petroleum 
group, Elf-Aquitaine, concluded a produc- 
tion-sharing agreement under which it 
would explore for new oil in tracts totaling 
15,800 square kilometers. Five separate 
blocks were involved; there were three 
onshore blocks in the Sirte Basin and one in 
the Hamada Plateau in the northwest part 
of the country about 400 kilometers south- 
west of Tripoli. These four blocks totaled 
15,000 square kilometers. The fifth block 
was in western Libya's offshore waters ad- 
joining acreage already held by Elf-Aqui- 
taine and consisted of 800 square kilome- 
ters. However, in mid-January 1981, the 
Board of Directors of Elf-Aquitaine decided 
to postpone implementation of the explora- 
tion contract because of deteriorating rela- 
tions between France and Libya over the 
latter’s approach to the domestic affairs of 
Chad, its neighbor to the south and former 
French colony. About mid-July, the French 
Government decided to rescind its suspen- 
sion of this and other contracts with Libya, 
thereby allowing, among other events, the 
resumption of the oil-exploration program. 
Two Canadian companies, in December 
1981, reportedly acquired about 1096 of the 
5 production-sharing blocks and announced 
that they would perform a minimum of 
7,600 line kilometers of seismic work and 
drill 17 exploratory wells in the ensuing 4 
years. 

Occidental Petroleum Corp. signed an 
exploration and production-sharing agree- 
ment in late 1981 for three blocks totaling 
approximately 10 million acres. Resolution 
of a continuing dispute between Malta and 
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Libya over exploration rights on the Conti- 
nental Shelf lying between the two coun- 
tries was the subject of a meeting of the 
United Nations Security Council in late 
July. Evidence was presented showing that 
Libya has drilled about 30 offshore wells in 
the area and that Malta finds itself prevent- 
ed from doing any drilling. The Security 
Council adjourned without taking any 
known action, nor did it set a date for a 
future meeting on this matter. 

About 35 drilling rigs were reportedly 
operating in Libya in 1981, but indications 
of reduced exploration activity, due mainly 
to production cutbacks made necessary be- 
cause of world oil supply-demand condi- 
tions, were beginning to be noted. Petrole- 
um industry sources working in Libya indi- 
cated that if production improvement was 
not forthcoming, further cutbacks might be 
necessary. 

Production.—For the first 4 months of 
1981, Libya's crude production was running 
between 1.6 and 1.7 million barrels daily. A 
price of $39.90 per barrel, reduced from 
$41.00 per barrel, for top-quality Libyan 
crude was established in April and became 
effective on July 1, 1981. Responding to 
reduced world demand, output was down to 
about 1 million barrels per day by early 
July, to 900,000 barrels per day by the end 
of July, to 800,000 barrels per day in Au- 
gust, and some sources estimated that by 
September, production was down to 600,000 
barrels per day, a drop of about 65% in 
about one-half of a year. Taken as a year's 
average, Libyan production was 1,117,000 
barrels per day, an annual dropoff of 38.9%. 
By the middle of August, Libyan officials 
began discussing a price of $37 per barrel, 
and in late December, there were indica- 
tions that this price had become official. 
There was little information available, how- 
ever, as to what effect the lowered price, 
which was still somewhat above that being 
charged by OPEC nations located. to the 
east of Libya, was having on Libya's ability 
to sell more crude oil. 

These events led to concern in Libya that 
reduced petrodollar earnings would cause 
slowdowns both in exploration and develop- 
ment of Libya's oil resources as well as in 
the ambitious economic development of the 
country. 

Exports.—Western Europe remained 
Libya's best crude oil customer in 1981, 
taking 48% of its crude exports. North 
America was Libya's second best customer, 
taking 3596, and Latin America was third, 
with 8%. Brazil’s state-owned company, 
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Petróleo Brasileiro S.A., was increasing its 
liftings from Libya, owing to disruption of 
its regular sources by the Iraq-Iran war. 
Most of Libya's crude was being shipped 
through the port at Marsa el-Brega. 

Refining.—Two refineries operated in 
Libya in 1981, and a large new plant was 
under construction. The 120,000-barrel-per- 
day refinery of NOC at Azzawiya satisfied 
most of the petroleum project needs of the 
country. The plant had capacities of 13,000 
barrels per day in catalytic reforming and 
16,000 barrels per day in catalytic hydro- 
treating. There was also in the NOC com- 
plex an asphalt plant with an output of 
1,720 barrels per day. 

In November 1981, Exxon Corp. notified 
the Libyan Government that it would relin- 
quish its concessionary interests in that 
country. Àn agreement was negotiated that 
resulted in an orderly withdrawal from all 
operations along with the transfer to the 
Government of Libya, as of December 1, 
1981, of Exxon's Libyan properties, includ- 
ing crude oil processing facilities and a LNG 
plant with associated exporting facilities. 
According to Exxon, this agreement result- 
ed in a payment to the corporation that 
was somewhat lower than the net book 
value of its properties in Libya. Industry 
sources, in January 1982, indicated that 
Exxon had been paid $95 million, about $28 
million less than the estimated net value. 

A wholly owned subsidiary of NOC, iden- 
tified as the Sirte Oil Co., was established to 
operate the former Esso Sirte installation, 
most commonly identified as the 9,500- 
barrel-per-day Marsa el-Brega refinery, 
which has catalytic reforming, hydrorefin- 
ing, and hydrotreating processing facilities. 

Ras Lanuf is located on the coast, not far 
east of Tripoli. It is here that Libya’s third, 
and by far its largest, refinery and petro- 
chemical complex was under development 
throughout 1981. The plant was owned by 
the Zavia Refinery Co., a subsidiary of NOC. 
At the outset, crude throughput capacity 
will be 220,000 barrels per day, but plans 
call for an eventual capacity of 280,000 
barrels per day. Construction will be accom- 
plished in several phases. 

Work on the Ras Lanuf refining and 
petrochemical complexes was about on 
schedule during 1981. The refinery will 
make petroleum products for export. It will 
also supply raw materials for major ethyl- 
ene plants, which in turn will feed a range 
of other petrochemical plants. A new sea- 
port, on the Mediterranean, is being built 
from scratch, and adequate fresh processing 
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water will be supplied from desalination 


plants, which are also under construction. 


Crude oil will arrive at the refinery petro- 
chemical plant site via a new 42-inch pipe- 
line from the producing oilfields in the 
desert to the south. Two entirely new towns 
are being built nearby to house the refinery 
employees and their families. 

Petrochemicals.—There are two petro- 
chemical centers in Libya. The Marsa el- 
Brega complex is not far south of Benghazi, 
on the Gulf of Sirte; a newer complex is 
under development at Abu Kamash, also on 
the coast, but far to the west, near the 
Tunisian border. 

During 1981, demand for products from 
the Marsa el-Brega methanol plant were 
heavy enough to necessitate operating two 
daily shifts. In the first quarter of the year, 
output was 96,474 tons, about a third of the 
previous full year’s record high production. 

In September 1981, a 365,000-ton-per-year 
urea-based fertilizer plant was inaugurated 
at the Marsa el-Brega petrochemical com- 
plex. Cornerstones were also laid at the 
same time at Marsa el-Brega for a second 
urea plant, which will have a capacity of 
1,750 tons per day, and for another 1,000- 
ton-per-day methanol plant. The urea plant, 
to cost $150 million, is to be built by a 
consortium of two Italian and one West 
German company. 

Among numerous petrochemical units to 
be built at Ras Lanuf to use the ethylene 
feedstock that will be produced, there is a 
60,000-ton-per-year low-density-polyethlene 
(LDP) plant. This product can withstand the 
temperatures of boiling water and is used 
for many household and industrial applica- 
tions. During 1981, letters of intent worth 
$14.7 million were issued by the Zawiya 
Refinery Co. to Britain’s Imperial Chemical 
Industries Ltd. for technology and high- 
pressure LDP devices and to Sim-Chem of 
the United Kingdom’s Simon Engineering 
Ltd. Group for design engineering, procure- 
ment services, and a technical and advisory 
staff. 

Transportation.—Libya’s oil tanker fleet, 
by mid-1981, had grown to 13 ships with a 
total capacity of 1.2 million tons. 

Early in April, at Goteborg, Sweden, the 
vessel al-Gardabiya, a 155,000-ton tanker 
measuring 279 meters long and 49 meters of 
beam, was delivered to her owners, Libya’s 
National Corp. for Marine Transport 
(NCMT). She was the second of three ships 
of the same type built in Sweden for the 
NCMT. With delivery of the three tankers, 
Libya became the third largest Arab tanker 
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fleet owner. 

Libya's pipeline network continued to 
expand during the year. It was reported in 
July that the Brega Petroleum Marketing 
Co. was to build oil storage tankage capable 
of holding up to 1.8 million barrels of pe- 
troleum products and a connecting pipeline 
system, all near Misratah, site of Lib- 
ya's new steel mill complex. Construction 
was to be undertaken by the Republic of 
Korea's Samsung Construction Co. under a 
$75 million contract. Completion was sched- 
uled for March 1983. 

A 24-inch crude oil pipeline was also 
under construction from the Mobil Oil Corp. 
depot to the Ras Lanuf refinery, a distance 
of 12 kilometers. The builder was Saipem; 
completion was due during the summer of 
1982. 

The Italian construction firm, Snam Pro- 
getti S.p.A., was working on an ocean pipe- 
line network that will feed, by 1984, into the 
El Sider marine terminal under construc- 
tion and to be operated by the Oasis Oil Co. 
of Libya, Inc. 

Seaport.—The NOC Ras Lanuf complex 
will require a new seaport to handle incom- 
ing materials and the huge volume of petro- 
leum and petrochemical products that will 
be exported to world markets. A $300 mil- 
lion construction contract to build the port 
was awarded during 1980 to Hyundai Con- 
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struction of the Republic of Korea. Comple- 
tion was scheduled for September 1983. 

Uranium.—A 400-megawatt nuclear 
powerplant has been in the planning stage 
in Libya for several years. The country has 
made several overtures to the Soviet Union 
in connection with this project. At one 
point, the Finnish state-owned power utili- 
ty, Imatran Voima Oy (IVO), was interested 
in participating with the Soviet Union in 
the construction. In 1981, it was reported 
that IVO had abandoned its interest in 
working on this particular plant. 

Libyan authorities have reportedly 
announced plans to mine uranium, and 
they claim that prospects for a viable oper- 
ation are good. Meanwhile, Libya's pur- 
chases of neighboring Niger's uranium have 
climbed steadily. In 1978-80, acquisition to- 
taled 788 tons. In the first 6 months of 1981, 
purchases from Niger were about 425 tons. 
Libya has only one small research reactor 
using, at the most, 12 kilograms of enriched 
uranium, and the country reportedly has no 
facilities for reprocessing. Therefore, the 
uranium can only be stored or exported. 
There is no available information to indi- 
cate disposition. 


Physical scientist, Division of Foreign Data. 

?Where necessary, values have been converted from 
Libyan dinars (LD) to U.S. dollars at the rate of 
LD.296 = US$1.00. 
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The Mineral Industry of 
Madagascar 


By Kevin Connor! 


The year 1981 brought little relief to 
Madagascar's economy, which continued to 
suffer from agricultural production prob- 
lems, increasing import needs, and accumu- 
lated debt. Although there was a slowdown 
in 1981 in the contracting of new debts, 
total external debt increased from slightly 
over $1 billion in 1980 to $1.3 billion in 
1981.? The service to debt ratio, which had 
been 4% in 1977 and 12% in 1980, rose to an 
estimated 30% in 1981. Despite the wide 
variety of large, potentially commercial 
mineral deposits known to exist in Mada- 
gascar, only three, chromite, graphite, and 
phlogopite mica, are presently being ex- 
ploited. Total mineral production from 
these three sources accounted for less than 
1% of Madagascar's gross domestic product 
in 1981, making the minerals industry a 
minor contributor to the Madagascar econo- 
my. However, as in past years, mineral 
production did play a somewhat greater 
role in terms of foreign exchange earnings, 
their export value accounting for approxi- 
mately 4% of the country's total for the 
year. 

Like many of the developing countries of 
Africa, Madagascar's need for petroleum 
imports is putting a sizable strain on the 
country's economy and is the leading cause 
in its growing balance-of-trade deficit. In 
1981, Madagascar’s petroleum trade bill 
increased by 33% over that of the previous 
year to approximately $130 million and 
represented 23% of Madagascar's total im- 
port costs. Madagascar's indigenous hydro- 
carbon deposits of tar sands, heavy oil, coal, 
and potential deposits of oil and gas have 
until recently been interesting geologically 
but never exploitable. However, at today's 
import oil prices, Madagascar has been pur- 


suing all available avenues of domestic 
energy development, with petroleum explo- 
ration leading the way. In December 1981, 
two agreements were signed between the 
Government of Madagascar and Western oil 
companies to conduct exploratory drilling 
for petroleum on both offshore and onshore 
sites. In the area of tar sands and heavy oil 
deposits, Madagascar's National Military 
Office for Strategic Industries (OMNIS) 
worked in 1981 to prove the technology and 
economics of extracting crude oil from the 
island's deposits. In yet another area of 
energy development, construction of a large 
hydroelectric dam complex contin- 
ued during the year, bringing the island an 
important step closer to energy indepen- 
dence. The project is the largest engineering 
endeavor in the island's history. 

The 58-megawatt hydroelectric dam at 
Andekaleka, located roughly halfway be- 
tween the capital city of Antananarivo and 
the country's principal port of Tamatave, 
was nearing completion at the end of 1981. 
The dam project, if completed on schedule 
during the latter part of the spring of 1982, 
will have cost approximately $150 million, 
$35 million over the original estimate. The 
end of 1981 marked the second full year of 
construction work on the project. Financing 
of the project has been provided by several 
institutions; the largest contributor was the 
International Development Association, 
with a loan of $43 million. Although the 
dam is small by world standards, it is 


‘expected to satisfy the electrical needs of 


both the Antananarivo and Tamatave areas 
for at least the next decade. The sophisticat- 
ed dam complex has been constructed to 
eventually house four turbine generators, 
each with a generating capacity of 29 mega- 
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watts. The initial 58-megawatt output can 
be doubled to its maximum capacity in the 
future by installing the remaining two tur- 
bine generators. Madagascar's main sources 
of fuel until now have been imported oil and 
firewood. The new hydroelectric dam 
should reduce the island’s fuel import bill 
by approximately $30 million annually. 
Progress on the second phase of the ex- 
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pansion work to double the capacity of the 
Madagascar Petroleum Co. oil refinery by 
June 1982 was 70% completed as of the end 
of 1981. The new annual capacity of the 
plant will be 0.5 million barrels of diesel oil, 
43,000 barrels of gasoline, and 20,000 tons of 
asphalt. The complex, which is located at 
Tamatave, is the only petroleum refinery 
within Madagascar. 


PRODUCTION AND TRADE 


Tonnage figures for mineral production 
in 1981 showed decreases for the three 
major minerals mined in Madagascar. Pro- 
duction of chromite, Madagascar’s most im- 
portant mineral commodity, was down by 
40% from the 1980 final figure. Graphite 
production was down by almost 20%, and 
mica production was only a fraction of the 
1980 total. Export earnings from mineral 
production trade were also considerably 
lower than that of 1980, with depressed 
international market conditions cited as the 
main cause. 

Chromite is the most important mineral 
mined in Madagascar. Production, however, 
dropped substantially in 1981 to just under 
100,000 tons, which was a 40% decrease 
from the 1980 tonnage. The decline was 
mainly due to the softening world market in 
steel. Part of the marketing problem for 
Madagascar chromite is the buyer's prefer- 
ence for ferrochrome, which Madagascar is 
presently unable to produce. A ferrochrome 
processing plant for Madagascar has been 
in the planning stage for several years, but 
unfortunately, technical and financial prob- 
lems continue to deter its construction. 


Madagascar is the world’s leading producer 
of high-grade, natural crystalline flake 
graphite used in refractories, foundries, and 
steelmaking. All graphite production in 
Madagascar is by private producers. Graph- 
ite output for 1981 decreased 18% from that 
of 1980. A lack of foreign exchange capital 
to buy needed replacement parts and new 
equipment contributed to the decline. Mica 
production for 1981 was only 19% of that of 
1980. Declining world markets for the re- 
source have been cited as the reason. 

The total value of 1981 imports for Mad- 
agascar was estimated at $557 million com- 
pared with only $382 million for exports. 
Increased import expenditures of greater 
than 24% over that of the previous year 
were attributed to domestic agricultural 
shortfalls in production and escalating oil 
prices. The majority of Madagascar’s trade 
continued to be with the European Commu- 
nities, particularly France. Trade with Afri- 
ca continues to grow, as does economic 
relations with Japan, North Korea, and 
China. Trade with the United States has 
been declining since 1978, and continued to 
do so in 1981. 


THE MINERAL INDUSTRY OF MADAGASCAR 633 


Table 1.—Madagascar: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity? 


METALS 

Beryllium: Beryl concentrate, industrial grade, 
gross weight 

Chromium: Chromite concentrate, gross weight 

Gold, mine output, metal content . _ troy ounces. . 

Nickel, mine output, metal content 


NONMETALS 
Abrasives, natural: Garnet (industrial only) 
kilograms_ _ 
Cement, hydraulic 
Clays: Kaolin 
Feldspauü —— kilograms- 
Gem and ornamental stones: p 
PNA AENA O 8 88 
Amazonite 2 22 cl do. __- 
Amethyst 
Gem. occu 8? do— 
Os Be ts Se do. _ __ 
Apatite (ornamental only „ do_ _ _ 
Se das Mid UN "T . 
Ye ⁰uʒ E E ograms 
Calcite (ornamental only) ------------- 
Celestinnaeaeas kilograms- 
Citrine, genmamag --.--- do_ _ __ 
rdierite__-_-_______________ do... 
Garnet: 
Ge o o cA eee e det do- 
Other ornamental do— 
Jasper „ do... - 
Labradorite. - - - -- ----------- do— 
rtz: 
Rose quartz ______________ do. ___ 
CCC do- 
Other ornamental do- 
Rhodon ite do- 
Tourmaline 
ö ee Se do- 
Other ornamental do— 
Graphite, all grades. 
Mica, phlogopite: 
FF 
pli and sheettt!luk .- 
Serap oo c c eee D 
77öĩÜ5¹[m᷑ ... LIS 
rtz, piezoelectric |. kilograms. _ 
Ferie c ere 
Stone: 
Calcite, industrial 
Marble, cipoline __.._.___.__________ 
Other: Bastnas ite kilograms. _ 
MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ 
Kerosine and jet fue! do— 
Distillate fuel oil. _—----------- do... 
Residual fuel oil |... do— 
JJ ͤ K ease do- 
Refinery fuel and losses do— 
CCC do— 


1977 1978 1979 1980” 1981* 
15 1 10 1 
164,710 137,552 128,347 180,000 99,689 
12 125 114 110 
E A NA 100 NA 
NA 10,500 5,000 *5,000 5,000 
52,229 66,044 70,000 60,050 65,000 
2.152 2,596 1,899 2.858 1,746 
1,093 *1,000 1,830 *1,800 1,800 
147,200 98,400 1,514 14,381 45,822 
133 2, 1,459 1,800 11 
4,700 26 31 10 24 
NA NA 2,393 3,400 350 
536 491 15 200 29 
1,366 170 1,1 969 1,166 
19,586 29,532 24,846 22,158 24,882 
49 (3) 158 154 348 
NA 9 5 
1,666 = 
NA 616 1,251 
8,850 1,030 2.930 2,305 2,850 
4,389 1,504 l 24, 3,084 
29,019 64,800 39,683 84,460 58,842 
NA 950 
547 3,515 1,299 21,649 3,527 
as E 11,990 e 
NA 1,563 734 
1,745 - 
NA 1,915 1,134 
15,727 16,625 14,242 12,252 10,073 
NA NA 61 84 334 
1,498 1,566 1,106 1,647 d 
NA NA NA 49 
NA NA NA NA 383 
115 52 167 13 
26,000 30,000 *30,000 *30,000 30,000 
46,915 303 1.973 e2 000 2,000 
12,000 2,136 4,017 470 
19,586 NA 22,313 e23 000 23,000 
826 196 418 *500 544 
425 365 215 *300 335 
912 161 502 *500 741 
1,419 1,123 1,151 *1,200 935 
59 87 44 *50 37 
404 428 €335 *350 M 
4,045 3,560 2.785 e2 900 2,598 


*Estimated. Preliminary. NA Not available. 
Table includes data available through Sept. 10, 1982. 


?In addition to the commodities listed, opal and modest quantities of unlisted varieties of crude construction materials, 
(clays, stone, and sand and gravel) presumably are produced, but output is not reported and available information is 
iade 


uate to make reliable estimates of output levels. 


Less than 1/2 unit. 
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Table 2.—Madagascar: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 : 
4 3 Other (principal) 
METALS 
Beryllium: Elemental kilograms 217 NA 
Chromium: Ore and concentrate 109,147 85,910 18,434 France 46,639; Sweden 20,833. 
Copper metal including alloys, 
semimanufactures. _ _ _ kilograms. - 69 NA 
Iron and steel: 
Ore and concentrate 396 NU 
Metal: 
Powder and shot D ] _. All to Japan. 
Semimanufactures: 
Universals, plates, sheets 159 228 5 West Germany 70; Algeria 45; 
Belgium-Luxembourg 41. 
Tubes, pipes, fittings 
ON dm . = 118 NA 
ings and forgings, roug 
do- ___ 197 NA 
Lead: Oxides and hydroxides 213 NA 
Silver: 
Waste and sweepings! _ _ kilograms_ _ 1,197 NA 
Metal including alloys, unwrought 
and partly wrought _ troy ounces. _ 96 NA 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones kilograms. . 42 NA 
Clays, eruleꝙ ] EP 146 ~- All to West Germany. 
Graphite, natural _____________~_ 14,588 9,481 2, United Kingdom 3, 264; West Ger- 
many 1,467; Japan 1 408. 
Mica: 
Crude including splittings and waste 1.205 691 1 Belgium- Luxembourg 537; France 
114; Poland 30. 
Worked including agglomerated 
splittings - ss eem 4 n France 2; West Germany 2. 
Precious and semiprecious stones other 
than diamond: 
Natural kilograms_ _ 103,868 (3) 
Synthetik do— - 25 — 
Salt and bri ne 2,515 996 Wer Reunion 478; Comoros 343; Mauritius 
Stone, sand and gravel: 
Dimension stone, worked 1 1 S All to France. 
Quartz and quartzite. _________~- 186 85 _. All to Australia. 
Other: Crude nes 451 — All to Japan. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades eung briquets IY nen 81,176 ac Do. 
Petroleum refinery p : 
Nonbunker: 
Gasoline 42-gallon barrela. _ 3,073 8 Si All to Reunion. 
Kerosine and jet fuel |... do- 3,302 15,864 zm France 9,385; Reunion 1,682; 
Tanzania 1, 
Distillate fuel oil do- 4. — All to Kuwait. 
Residual fuel oil _ _ _ _ _ — do_ ___ 513,101 368,911 Z5 Gibraltar 164,362; Jamaica 131,095; 
Reunion 73,453 
Lubricants ________- do... - 3 35 "NS All to France. 
Unspecified do— ee 333 TM All to Netherlands. 
Bunkers: 
Gasoline do_ ___ - 5,006 
Kerosine and jet fuel do- a 2,209 
Distillate fuel oil do—- 11.109 8,042 NA. 
idual fuel oil o- 99,740 358,308 
Lubricant _ do____ a 11,781 
NA Not available. 


1May contain other precious metals. 


2Value only reported at $688,000, of which $442,000 went to West Germany, $139,000 to France, $28,000 to Switzerland, 


and $4,000 to the United States. 
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Table 3.—Madagascar: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxides |... |... 
Metal including alloys: 
Unwrought and scrap ------- 
Semimanufactures 


Arsenic: Oxides and acids 
Chromium: Oxides and hydroxides 
Cobalt: Oxides and hydroxides _ _ _ _ _ _ _ 


AR ulfate 


Metal including alloys: 
Unwrought and scrap ... 
Semimanufactures 
Iron and steel metal: 


Pig iron, ferroalloys, similar materials 


Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets 
Hoop and strip- - --------—- 


Tubes, pipes, fittings - - ------ 
Lead: 
Oxides and hydroxides 
Metal including alloys: 
Unwrought and scrap ------- 
Semimanufactures 
Magnesium metal including alloys, all 
FU ²§ð ¹ʃ AAA 88 
Manganese: Oxides and hydroxides _ _ _ _ 
Mercury 76- pound flasks . 
Nickel metal including alloys, 
semimanufactures _ _ kilograms- _ 
Silver metal including alloys, unwrought 
and partly wrought _ _ _ troy ounces_ _ 
Tin metal including alloys: 
Unwrought and scrap _________-_ 
Semimanufactures 
Titanium: Oxides and hydroxides _ _ _ _ _ 
Tungsten metal including alloys, all 
formg- ————— noc 88 
Vranium-and thorium: Oxides and other 
compounds kilograms_ _ 
Zinc: 
Oxides and hydroxides _________ 
Metal including alloys, semi- 
manufactures _____________ 
Other: 
Ores and concentrates. _________ 
ee and hydroxides ____.____ 


Allah, alkaline-earth, rare- earth 
metals 
Metalloids JJ 
rophoric allo ys 
Me tals inclüding alloys, all forms 


NONMETALS 
Abrasives, n.e.s.: 


Natural: Corundum, emery, pumice, 
Ll E 88 value 


Artificial: Co rundum 
Grinding and polishing wheels and 
stones 


Boron materials: 


Crude, natural borates _________ 
Oxide and acid ______________ 


See footnotes at end of table. 


1979 


52 


46,565 
77 


1980 


59 

8 

157 
18,680 
21,150 
199 


95 
3,930 


95 

3 
69,196 
1 


United 
States 


Sources, 1980 
Other (principal) 


France 2; Australia 1. 


All from West Germany. 
France 556; Belgium- Luxenboum TT, 
Tanzania 64. 


Mainly from France. 
Mainly from Spain. 


France 56; West Germany |; Italy 1. 


All from France. 
United Kingdom 141; France 11; 
West Germany 5. 


man 10,747; Belgium-Luxembourg 
00; Mozambique 2,986. 
sien 16, 154; France 5, 014. 
France 518; West Germany 160; 
Mozambi ue 95. 


France 81; China 14. 
Mozambique 2,436; France 608; 
Japan 


France 6, 248; Japan 62; China 61. 
France 15; Netherlands 2. 


France 199; Hong Kong 2. 


All from Hong Kong. 
All from France. 
Do. 


Do. 


Do. 
France 3; West Germany 1. 


All from France. 


West Germany 14; China 5; France 1. 
France 484; Canada 3. 
All from China. 


United Kingdom 1. 
Mainly from France. 


Spain 3; France 1. 


West Germany $13,000; France 
$1,000. 

All from Japan. 

France 45; China 5. 


Mainly from Belgium-Luxembourg. 

Mainly from West Germany. 

Mozambique 43,749; North Korea 
5,844; Kenya 4, 095. 

All from United Kingdom. 


See footnotes at end of table. 
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Table 3.—Madagascar: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 : 
7 nie Other (principal) 
NONMETALS —Continued 
, aya ant and clay products: 
SUE IHE EUN e TENES 218 441 a West Germany 391; Hong Kong 20; 
Japan 19. 
Products: 
Nonrefractory // 662 975 ae France 436; Spain 263; Italy 233. 
Refractory including nonclay 
Brick 2222 CE 181 652 A Snad a ingooi 416; France 63; 
Diatomite and other infusorial earth _ .. — 9 (*) za AM ichs West Germany. 
Fertilizer materials: 
Crude  — o omia 4 28 Tn All from France. 
Manufactured 
Nitrogenouuss -__ 6,216 5,666 aes West Germany 3,721; United King- 
dom 1,500; France 250. 
Phosphatic - - - --- ------—- 586 4,416 -- Czechoslovakia 3,460; Belgium- 
Enes 2.388, Bein 
Potas sicca 1,443 8,795 513 France 2,286; lgium Luxembourg 
719; East German any i 
Other including mixed 5,074 1,511 4 Netherlands 4,808; taly 2.060. 
Ammo nia 52 PN France 36; West German 11; 
Belgium-Luxembourg A 
Graphite, natural kilograms. _ 5 NA 
1 and plaster s 4.679 2,359 8 France 1,759; Kenya 600. 
Lime —— uu ul eo ee 2,150 1,608 Ne Belgium-Luxembourg 763; West 
Germany 487; Kenya 358. 
Magnesite ___________---__-_- 2 4 8 West Germany 3; Japan 1. 
Mica, all form (3) 1 "- All from Japan. 
Pigments, mineral: Iron oxides, processed 63 42 ng West Germany 32; France 10. 
Precious and semiprecious stones other 
than diamond: Natural kilograms - 8 NA 
Salt and bri ne 38 3 ike France 2; West Germany 1. 
Sodium and potassium compounds, n.e.s: 
Caustic potash including sodic and 
potassic peroxides __ - -- - - --- - 5 8 = "Um Luxem oug 4; Italy 3. 
Caustic soda _ - - - ----------—- 3,340 3,418 Aa s rr 2,396 ; East Germany 
Soda agg 825 1,237 ee Kenya 896. Netherlands 92; France 
Stone, sand and gravel: 
Dimension stone, all form (1) 1 .-- Mainly from Italy. 
Gravel and crushed rock 2 fa 
artz and quartzite. | - -------- 30 18 _. All from West Germany. 
We d other than metal- bearing 6 8 e West Germany 5; France 3. 
ulfur: 
Elemental, all form 23 14 n All from France. 
Sulfuric acid. - - - - - 154 242 TT France 132; 10 0 RE OUIE 61; 
Netherlands 
Du steatite, soapstone, pyrophyllite 14 10 _. All from France. 
er: 
Spo ————— SSeS 1,416 1,020 110 France 901; West Germany 9. 
Halogens_ _____________-__- 5 NA 
Oxides, h hydroxides, peroxides of bari- 
um, magnesium, strontium ---—-- 1 (5) T" All from Japan. 
Building materials of asphalt, asbestos 
and fiber cements, unfired non- 
// EE 613 815 -- France 852; Italy 22. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black and gas carbon: 
Carbon black 2 6 ae France 5. 
Gas carden 10 NA 
Coal. all preces including briquets 28,863 27,114 4,988 Senso ta 4,763. 
Coke and semicoke._____________ 108 102 = Belgium-Luxembourg 70: France 32. 
Hydrogen, helium, rare gases 2 NA 
Petroleum and refinery products: 
Crude 
thousand 42-gallon barrels. . 2,230 971 AT Mainly from Iraq. 
Refinery products: 
Gasoline do— 203 1.200 -- lraq 1. 107: Mozambique 39. 
Kerosine and jet fuel 
42-gallon barrels. _ 71,708 148,924 d France 62,070; Kuwait 51,956; 
People's Democratic Republic of 
. Yemen 34,301. 
Distillate fuel oil do... 9 187,731 BA France 137 ,398; People's Democratic 
Republic of Yemen 32,496; Italy 
Residual fuel oi]_ _ _ _ _ _ do... 485,117 175,338 _. All from Kuwait. 
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Table 3.—Madagascar: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
it 1979 1980 : 
ae ied Other (principal 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products — 
Continued 
Refinery products —Continued 
Lubricants 
E 42-gallon barrels. — 11,409 8,442 154 France 7,861; China 119. . 
er: 
Liquefied petroleum gas 
do- 576 56,921 -— Saudi Arabia 50,158; Belgium- 
Luxembourg 6,723. 
Mineral jelly and wax 
RE 87,908 59,781 — West Germany 20,438; Japan 14,906; 
China 9,877. 
Nonlubricating oil. .. do- 347 icm 
5 3 12,641 15,823 6 S 13,187; K 1,485 
mixtures 0 —— ; ; ingapore 13,187; Kenya 1,485; 
"France 806. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 144 7,396 TS Moraimnidue 4,285; Reunion 2,944; 
France 125. 
NA Not available. 
Less than 1/2 unit. 
*Unreported quantity valued at $2,000. 
*Total of 17 tons valued at $371. 
*Unreported quantity valued at $1,000. 
Unreported quantity valued at $4,000. 
COMMODITY REVIEW 


METALS 


Chromite.—All of Madagascar's chromite 
was produced for export, as the country 
supplied approximately 2% to 3% of total 
world demand. Kraomita Malagasy, the 
Government agency responsible for all chro- 
mite mining on the island, was working 
with a group of technical partners from the 
Federal Republic of Germany, France, and 
Norway in 1981 to complete a ferrochrome 
plant feasibility study for Madagascar. Ini- 
tial designs have established a 60,000-ton- 
per-year capacity for the plant, which would 
be located on the island's eastern escarp- 
ment near the town of Moramanga. Howev- 
er, technical problems remain to be solved 
before a serious decision can be made on 
construction of the facility. Collectively, the 
problems concern the suitability of Kraomi- 
ta's chromite deposits for use as feedstock in 
a modern ferrochrome processing plant. 
The lumpy chromite ore most suitable for 
processing has yet to be produced from the 
main source of chromite production in Mad- 
agascar, the Andriamena Mine. Experimen- 
tal ore processing was well underway in 
1981, in an effort to economically bulk- 
produce the ore in the requisite form. 


Iron Ore.—The Soalala iron ore deposit 
in northwest Madagascar, 150 kilometers 
south of the port city of Majunga, continued 
to be an object of in-depth study in 1981. 
The principal evaluator, Italsider S.p.A. of 
Italy, estimated ore reserves at 300 million 
tons with a 48% iron content. A decision on 
the economic viability of the project has yet 
to be made. However, the size of capital 
investment necessary to develop the mine, 
move the ore 150 kilometers to Majunga, 
and to construct port facilities there to 
handle the ore would be considerable. In 
these times of industrial austerity, con- 
struction this decade seems unlikely. 


NONMETALS 


Fertilizer Materials.—Construction on 
the Ze-Ren fertilizer plant at Tamatave 
continued throughout 1981 with completion 
scheduled for the end of 1982. The plant was 
designed to produce 90,000 tons of urea per 
year, which in turn held the potential of 
increasing rice production on the island by 
300,000 tons per year. Madagascar, which 
used to be a rice exporter, had to import 
almost 200,000 tons of this food staple dur- 
ing 1981 to meet domestic needs. The esti- 
mated cost of the urea project is $65 million, 
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20% of which is U.S. financing from the N- 
Ren International Co. of the United States. 
This was the only U.S. investment in Mad- 
agascar as of the end of the year. 
Mica.—Madagascar is currently the sole 
world producer of phlogopite mica, and 
reserves on the island are extensive. Mica 
production was adversely affected by com- 
petition from synthetic products in some 
electronic uses and by a low-cost substitute 
for phlogopite splittings made in India from 
mica scrap. About 15% of Madagascar's 
production is phlogopite splittings. Mada- 
gascar's mica is mainly sold to a variety of 
western buyers, including the United 
States, Japan, France, Spain, and Belgium. 
The drop in mica production for 1981 was 
attributed primarily to the surge in compe- 
tition from the synthetics and substitutes. 


MINERAL FUELS 


Coal.—Negotiations between the Govern- 
ment agency OMNIS with a Belgian-French 
group and a British company on the devel- 
opment of the Sakoa coal reserves in south- 
west Madagascar continued in 1981. Mada- 
gascar would greatly like to see a project 
develop that at least might satisfy the local 
demand for coal for a cement plant and 
municipal and domestic heating uses. As is 
the case with many other resource sites in 
Madagascar, lack of infrastructure is the 
biggest hindrance to development of the 
coal. The capital outlay for the construction 
of mine, rail, and port facilities would be 
considerable and has deterred investors so 
far. 

Petroleum.—Seeking assistance in devel- 
oping a domestic petroleum industry, the 
Government of Madagascar negotiated a 
$13 million loan from the International 
Development Association of the World 
Bank (International Bank for Reconstruc- 
tion and Development), in early 1980. This 
loan has played a key role in successfully 
promoting petroleum exploration within 
the country. Under the direction of World 
Bank advisors, a new petroleum code was 
adopted in mid-1980 by the Government, 
and shortly thereafter a tender was issued 
inviting international oil companies to bid 
for exploration rights. This groundwork 
resulted in the signing of exploration agree- 
ments between the Government of Mada- 
gascar and two U.S. petroleum companies, 
the Mobil Oil Corp. and Occidental Petrole- 
um Corp., in December 1981. 

Occidental was expected to begin about 18 
months of seismic activities on a 5.3-million- 
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acre block of land northwest of Tulear on 
the island's southwest coast, starting in late 
spring of 1982. Mobil negotiated for an 
offshore tract, and its specially equipped 
seismic vessel, the T. W. Nelson, was sched- 
uled to arrive off Madagascar's west-central 
coast early in the spring of 1982 to conduct 
40 to 50 days of studies. Additional seismic 
Studies were tentatively scheduled for late 
1982 or early 1983. 

The two agreements signed thus far 
involved joint ventures with the Madagas- 
car Government agency AKORAMA (Na- 
tional Enterprise for Hydrocarbons), which 
was officially formed in 1981 as a special 
petroleum company to handle state affairs 
in the research, exploitation, and transpor- 
tation of hydrocarbons. AKORAMA is a 
subsidiary of the state organization OMNIS 
that was formed in 1975 to handle hydrocar- 
bon development, chromite production, and 
potential uranium development. AKORA- 
MA will control a 51% share in any oper- 
ations developed by Mobil or Occidental, as 
required by Madagascar law. The oil compa- 
nies assume all costs and risks prior to 
actual production and will have to pay taxes 
and royalties on any barrel of oil produced, 
as well as Madagascar taxes on their respec- 
tive share of any profits. 

In 1981, three formal bids were solicited 
by the Government for oil and gas explora- 
tion under the World Bank loan program. 
They were as follows: a January bid for 
geophysical operations for oil and gas pros- 
pecting in southern Tsimiroro, 450 kilo- 
meters northwest of Antananarivo; a Sep- 
tember bid for seismic studies in the region 
of Morombe, on the west coast between 
Tulear and Morondava; and a November 
bid invitation to enter into joint ventures 
for oil exploration in the Tsimiroro area. 

Aside from the agreements signed with 
Mobil and Occidental late in 1981, negotia- 
tions were well underway with the Amoco 
Oil Co., United States, by the end of the 
year, and an exploration-exploitation con- 
tract was expected to be signed by early 
spring of 1982. Also, two European oil com- 
panies were reported to be seriously ne- 
gotiating exploration-exploitation agree- 
ments. 

Tar Sands and Heavy Oil.—Late in 1981, 
OMNIS signed an agreement with the Euro- 
pean company Compagnie Europeene de 
Petrole (CEP) for conducting preliminary 
studies on the exploitation of tar sand 
deposits at Bemolanga on the west coast. 
The reported $150 million agreement will 
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cover evaluating 360 square kilometers of 
area at Bemolanga, which is estimated to 
contain 3 billion tons of tar sands, 25% of 
which can be easily extracted. The agree- 
ment calls for 60% financing by the Govern- 
ment of Madagascar and 40% by CEP. This 
latest study followed feasibility work con- 
ducted in 1980 and 1981 under loans from 
the World Bank and the European Develop- 
ment Bank to define the preliminary re- 
serve potential and engineering conditions 
necessary for exploitation. Also, feasibility 
work continued on evaluating the potential 
of the Tsimiroro heavy oil deposits, located 
55 kilometers south-southwest of Bemolan- 
ga. Reserves by one estimate were placed at 
more than 4.5 billion barrels of oil in place 
at depths below 250 meters. An Internation- 
al Development Association-funded project 
in 1980-81 conducted a core drilling and 
chemical analysis program as a preliminary 
Step in establishing the commerical poten- 
tial of the area. 
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Uranium.—Madagascar possesses sizable 
deposits of uranium. The French Commis- 
sariat for Atomic Energy, and private min- 
ing companies, exploited deposits in the 
Fort Dauphine area of southern Madagas- 
car from 1953 to 1968. Production was 
stopped in 1968 for political and economic 
reasons, but evidence indicates that only a 
small portion of the reserves have been 
exhausted. During 1981, a joint United Na- 
tions Development Program and Interna- 
tional Atomic Energy Agency project, val- 
ued at $1.4 million, was reexamining the 
Fort Dauphine deposit for potential produc- 
tion, as well as another deposit 80 kilome- 
ters south of the capital of Antananarivo. 
Commercial production is not expected be- 
fore 1985. 


! Physical scientist, Division of Foreign Data. 
ere necessary, values have been converted from 
Madagascar francs (FMG) to U.S. dollars at the rate of 
FMG280 = US$1.00 in 1981. 
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The Mineral Industry of 
Malaysia 


By John C. Wu! 


After a remarkable 8.2% growth in real 
gross national product (GNP) in 1980, the 
Malaysian economy managed to achieve a 
6.9% growth in GNP under the adverse 
international environment in 1981. The 
slower growth in 1981 was a result of the 
slower expansion in agriculture &nd manu- 
facturing and a negative growth of mining 
because of a decline in the output of tin and 
petroleum. The construction sector contin- 
ued its strong growth stimulated by public 
spending on infrastructure. Malaysia’s 
GNP, in 1970 constant dollars, was $11.6 
billion in 1980 and was estimated at $12.4 


billion for 1981.? 

During 1980-81, the rate of inflation was 
between 6% and 9% per year, while the 
rate of unemployment was between 5% and 
6%. Based on past records of economic 
growth and inflation and unemployment 
rates, Malaysia was rated as the third best 
economy in Southeast Asia after Taiwan 
and Singapore. 

Under the fourth 5-year plan, Malaysia’s 
gross domestic product (GDP), in millions of 
1970 constant Malaysian dollars, by sector 
of origin for 1980 and 1985, is given in the 
following table: 


Table 1.—Malaysia: Gross domestic product, by sector of origin 
(Millions of 1970 constant Malaysian dollars unless otherwise specified) 


Sector of origin 


For the coming 5-year period, the mining 
industry of Malaysia will continue to grow 
at between 596 and 696 annually and will 
contribute between 4.3% and 4.6% to Ma- 
laysia's GDP. Under the fourth 5-year plan, 
the Government of Malaysia has allocated 
about $21 million to the Departments of 
Geology and Mining. The corresponding 
budget for the two departments under the 
previous 5-year plan was only about $7 
million. 


Share of Share of hee 
p gross, annual 
1980 domestic 1986 domestic growth 

product product rate 

(percent) (percent) (percent) 
8 5,809 22.2 6,720 17.8 3.0 
me 1,214 4.6 1,607 4.3 5.8 
EOD 5,374 20.5 9,040 23.9 11.0 
x em 1,186 4.5 1,824 4.8 9.0 
2 8,398 13.0 5,228 18.8 9.0 
est 9,2077 85.2 18,405 35.4 1.8 
"E 26,188 100.0 87,824 100.0 1.6 


In 1981, the mining industry remained 
important to the Malaysian economy. De- 
spite its relatively insignificant contribu- 
tion to the country’s employment, the ex- 
port earnings of tin and crude petroleum 
alone have contributed 32% to Malaysia’s 
total export earnings. Other export miner- 
als that also made contributions to export 
earnings were copper, bauxite, and byprod- 
uct minerals such as ilmenite, monazite, 
and zircon. 
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Malaysia was still the world's largest tin 
producer in 1981, despite a moderate de- 
cline in output. Its output of tin in concen- 
trate was about 3096 of the world's total, 
and the production of tin metal was about 
35% of the world's total. In October 1981, 
Malaysia Mining Corp. (MMC) and Malay- 
sian Tin Dredging (MTD) merged. The new 
tin mining company, also called Malaysia 
Mining Corp., became the world's largest 
tin company with a capital of $1.1 billion 
and controlled 38 of Malaysia's 55 dredges. 
Its annual tin output would represent 30% 
of the country's tin production. 

In 1981, the State government of Sabah 
decided to build a $152 million copper 
smelter in Kota Belud in Sabah and also 
awarded a contract to Vöest-Alpine AG of 
Austria and Midrex of the United States for 
construction of a direct-reduction iron plant 
on Labuan Island. | 

A $350 million project was awarded by 
the Malaysian Government to a Japanese 
consortium to build a direct-reduction iron 
processing and electric-furnace steel com- 
plex. 

The cement expansion project of the Asso- 
ciated Pan Malaysia Cement, Sdn. Bhd. at 
Rawang, Selangor, was to be built according 
to the schedule. À new cement company, 
Kedah Cement Sdn. Bhd. was established to 
operate a 4,000-ton-per-day, coal-fired ce- 
ment plant on Langkawi Island in Kedah. 

A fertilizer (ammonia-urea) complex 
would be built at Bintulu in Sarawak. 
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In the mineral fuel sector, Malaysian 
crude oil output dropped from an average 
280,000 barrels per day in 1980 to an aver- 
age 230,000 barrels per day in 1981. Howev- 
er, the country's oil reserves were revised 
from 1.8 to 2.5 billion barrels, which put 
Malaysia in 22d place in the world. The 
construction work on the $1.4 billion lique- 
fied natural gas (LNG) plant at Bintulu was 
moving according to schedule. Malaysia 
also revised its nonassociated gas reserves 
from 33 to 36 trillion cubic feet. 

Malaysia's export earnings declined from 
$12.8 billion in 1980 to an estimated $12.2 
billion in 1981. Export earnings of tin, 
rubber, and sawed logs declined, while ex- 
port earnings of palm oil, crude petroleum, 
and manufactured goods rose moderately. 
The worldwide economic recession and the 
oil glut weakened the international mar- 
kets for most Malaysian export commodi- 
ties. 

Malaysia's total import bills rose from 
$10.7 billion in 1980 to an estimated $12.1 
billion in 1981. Imports of all major items 
including machinery, transport equipment, 
and other manufactured goods increased 
substantially. The growth in imports re- 
flected continued strong demand for Malay- 
sian capital goods overseas. 

Malaysia's overall merchandise trade bal- 
ance has shrunk from $2.1 billion in 1980 to 
an estimated $0.09 billion in 1981 as a result 
of an 18% increase in import costs and a 
0.696 decrease in export earnings. 


PRODUCTION 


Malaysia's tin mine output still remained 
the world's largest. In 1981, the tin mining 
industry suffered from a price reduction 
during the first half of the year and a 12% 
increase in the cost of production. The 
output of tin increased slightly during the 
second half of 1981 because of the recovery 
in tin prices. The output of bauxite also 
suffered from the depressed world market. 
Mine output of bauxite dropped 2596 with 
only one mine operating in 1981. 

Production of copper concentrates contin- 
ued to increase in 1981, reflecting higher 
demand for copper ore by Japanese copper 


smelters and refiners. The output of iron 
ore increased sharply from last year with 
two additional mines operating in Perak. 
Production of cement increased in 1981 
because of increased output capacity by the 
Associated Pan Malaysia Cement, Sdn. 
Bhd., at its Rawang plant in Selangor. In 
mineral fuels, Malaysia was producing be- 
tween 200,000 and 230,000 barrels per day of 
crude oil in 1981 versus an average 280,000 
barrels per day in 1980 owing to the world- 
wide oil glut and the mandated cutback to 
conserve the country's limited oil reserves. 
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Table 2.—Malaysia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 
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Commodity? 1977 1978 1979 1980P 1981? 
METALS 
Aluminum: Bauxite, gross weight 
thousand tons 616 615 387 920 701 
Antimony, mine output, metal content (Sarawak) r266 r263 307 131 191 
Columbium and tantalum concentrate, gross 
M Lc ee 45 23 40 83 23 
Copper, mine output, metal content (Sabah) - -. 723,656 124, 877 124,018 26,989 80,082 
Gold, mine output, metal content: 
Malah s troy ounces. _ 4,172 16,252 15,493 4.621 5,768 
Sarawak do- 742 971 71,063 881 100 
TOM oh eee ete eS do... 4,914 17.223 6,556 5,002 5,868 
Iron and steel: 
Iron ore and concentrate thousand tons 330 320 850 371 532 
Crude steel _________________ Occ 194 203 233 200 200 
Manganese ore and concentrate, gross weight |... 45,396 42,721 31,605 4,003 "m 
Rare-earth metals, gross weight: 
Monazite ___________________-__- 1,977 1,263 669 400 850 
Xenotime (yttrium mineral) 75 = — ERN 5S 
Silver, mine output, metal content (Sabah) 
T thousand troy ounces_ - 410 1459 433 432 480 
n: 
Mine output, metal content 58,703 62,650 62,995 61,404 59,938 
Metal, smelteer!l!h 66,304 71,953 73,068 71,318 ,500 
Titanium: Ilmenite concentrate, gross weight? _ _ _ 153,666 186,816 199,819 189,121 144,559 
Tungsten, mine output, metal content 99 72 53 37 67 
Zirconium: Zircon concentrate, gross weight? 1.810 927 1.271 410 680 
NONMETALS 
II nutum Bee 11,074 5,079 1,401 m sae 
Cement, hydraulic... - ---- thousand tons 1,777 2,196 2,265 2,349 2,600 
Clays: Kaolin 81,856 31,174 32,934 46,324 44,074 
Nitrogen: N content of ammoni aan 34,000 39,800 52,000 41,100 43,000 
MINERAL FUELS AND RELATED MATERIALS 
Gas, natural (Sarawak): 
Gross million cubic feet. 95,850 85,121 105,623 94,510 NA 
Marketed ________________-_~- do 32,755 35, 624 „528 29,249 NA 
Petroleum:* 
Crude thousand 42-gallon barrels. . 66,984 79,171 103,296 100,916 83,950 
Refinery products: 
Gasoline do. ... 6,733 7,517 *9,000 NA NA 
Jet fuel do- 1.203 1.445 1, 700 NA NA 
Keros ne do... 2,436 2,311 *2,800 NA NA 
Distillate fuel oil |... do- 9,695 11.078 *13,000 NA NA 
Residual fuel oil do... 14,405 15,912 *19,000 NA NA 
Other o A do—— 4, 809 4,614 751500 NA NA 
Refinery fuel and losses do— 675 738 900 NA NA 
„ cre ERE do. ... 39,956 43,615 *51,900 NA NA 
*Estimated. Preliminary. Revised. NA Not available. 
r Al Pro Hen is from peninsular Malaysia (Malaya) unless otherwise specified. Table includes data available through 
ug. 2, ; 


In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone), salt, 
and fertilizers are produced, but output is not reported, and available information is inadequate to make reliable 
estimates of output levels. 

3Based on export figures. 

“Includes small amounts of tin from the smelter in Singapore. 

Includes production from Malaya and Sarawak. 
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TRADE 


In 1981, exports of crude petroleum were 
estimated at $2.9 billion compared with $3.0 
billion in 1980. Exports of tin were estimat- 
ed at $1.0 billion in 1981 against $1.1 billion 
in 1980 owing to a decrease in tin prices. 


Malaysia continued to increase imports of 


machinery and transport equipment as well 
as manufactured goods. In 1981, imports of 
machinery and transport equipment were 


estimated at $4.7 billion, an increase of 15% 
over $4.1 billion registered in 1980. Imports 
of manufactured goods were estimated at 
$2.5 billion, a 17.7% increase over the $2.2 
billion in 1980. 

The Malaysian trade by major component 
during 1980-81 was as follows, in billion 
dollars:* 


Table 3.—Malaysia: Trade by major 
components 


(Billion U.S. dollars) 


1980 1981 
Exports: 

Petroleum 7 ea A 3.04 2.93 
Manufactured goods 2.80 2.87 
Rubber... 2. ------ 2.10 1.80 
Sawed logs 1.19 1.01 
Palm olli 1.14 1.25 
Tia. n e. nc ce s 1.14 98 
67 ⁵⅛ðͤ ĩͤ 1.39 1.34 
Totals AA eaaa 12.80 12.18 
img chin and 4.13 4.70 

ine transport equipment ; : 
Manufactured eee ijs dun - 2.23 2.51 
Food, beverage and tobacco 1.21 1.80 
Petroleum 85 87 
J ͤ ĩ ͤ K 8 2.27 2.70 
PCC s 10.60 12.08 
Overall trade balance +2.11 +.10 


The overall trade balance of Malaysia 
shrank from $2.12 billion in 1980 to an 
estimated $0.09 billion in 1981, as a result of 
the reduction in export prices of raw mate- 
rials and the continued increase in the 
value of imported capital goods and manu- 
factured goods. During 1980-81, Japan, the 
United States, the United Kingdom, the 
Federal Republic of Germany, and Singa- 
pore were the major trading partners of 
Malaysia based on the total value of two- 
way merchandise trade. 

Exports of Malaysian crude oil, account- 
ing for 24% of total export value in 1980-81, 
went mainly to Japan, Singapore, and the 


United States. Exports of tin, accounting for 
9% of total export value in 1980 and 8% in 
1981, went principally to the Netherlands, 
Japan, the United States, the U.S.S.R., and 
India. Exports of copper concentrate and 
bauxite were mostly shipped to Japan. 
Malaysia imported about $0.9 billion of 
heavier crude oil mainly from Saudi Arabia, 
Kuwait, and Iraq during 1980-81. Imports of 
capital goods and manufactured goods, 
valued at $6.4 billion in 1980 and over $6.9 
billion in 1981, were from Japan, the United 
States, the United Kingdom, the Federal 
Republic of Germany, and Singapore. 
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Table 4.— Malaysia: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Oxides and h ee FFC 


Unwrousht and semimanufactures _ — 
Chromium ore and concentrate 


Cop 
Gre a and concentrate 


8 
Unweought and semimanufactures .. _ 
Iron and steel: 
Ore and concentrate... LL -- 
iir m 


actures: 
Bars, rods, angles, shapes, sections 
Universals, plates, sheets 


Castings and forgings, rough .. —— 


Lead: 
Oxides and 
Metal incl 


T . 
3 76 pound flasks_ — 
ing alloys, all forma 
um-group uding alloys, 
unwrought and t 
ug nda : 
Silver: 


Ore and concentrate do 


See footnotes at end of table. 


1978 1979 
( 470,151 
16 10 
1659 2.578 
1,642 2,603 
3 
122,050 102,054 
» 16 
2,562 5,413 
97 651 
17,205 17,825 
18,892 18,770 
353 898 
24 250 
4194 4.257 
1915 2,487 
90 249 
223 882 
870 641 
8,949 11,286 
646 1,337 
13 2 
973 1.034 
5,000 11,500 
za 232 
160 816 
$1 Se 
$1,106 $6,400 
$110 $162 
$19 $71 
25 ae 
ss 560 
14 961 
70,219 72,181 
9 82 
16 15 
59 184 
$887 $142 
211 874 


565 1,061 
12 97 
167,279 214,676 


Destinations, 1979 


Other (principal) 


jy c eet ,100; L7 ER 44,800; 


All to vem 

Japan 1,768; Pakistan 556. 

Singapore 1 ,815; Indonesia 370; Japan 139. 
Singapore 2; Burma 1. 


All to Japan. 
All to Singapore. 


Singapore 2,469; India 1,435. 
Singapore 415; India vp Japan 90. 


Singapore 6,621; Thailand 1,191. 


Singapore 4,062; Japan 493. 
1 637; Kong 160; United 


Singapore 216; Indonesia 24; Japan 6. 

Si 8,740; Indonesia 816; Thailand 
164 

Singapore 1,688; Indonesia 278; Brunei 

Singapore 858 


Singapore 306 Kenya 251, Japan 50. 
Singapore 600 6.380 Jaga 1.474 e SS in 
Singapore 637; Indonesia 483; Thailand 
Singapore GL Indonesia 107; Hong Kong 
NA. 

All to West 


Germany. 
Hong Kong 189; Singapore 89; Japan 30. 


Netherlands $5,291; Singapore $723; 
Seu Arabia 49. West Germany $28; 


Thailand 


95 $20; Singapore $11; Indonesia 


All to Netherlands. 


Japan TTi 17 TET. zi; Netherlands 12 12,781; 
5 a Kong 15; Philippines 


Singapore 12: rd 2; Burma 1. 


United ; India QN 
Zealand tit = sa 


Japan 258; ce 60; Philippines 86. 
Japan 618; pore: 895. 

Singapore i 5; Indonesia 9. 
Japan 175,712; Republic of Korea 16,910. 
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Table 4.— Malaysia: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ — 
Grinding and polishing wheels and stones 
value, thousands 
Asbestos, eru lle 
Barite and wither ite 
Boron materials: Crude natural borates 
Cemenn?n?n?mn.˖mgdd 2222222 


Clays aad clay products: 
de clays - - -- --------------- 
Clay products: 
onrefractor y value, thousands. .. 
Refractory including nonclay brick 
Diamond: EE 
Gem, n or strung 
value, thousands 
Industrial! do— 


Diatomite and other infusorial earth n 
Felds e leu cite 
Fertilizer materials 


P e mineral: Processed iron oxides 
Precious and semiprecious stones, except 


ond: 
Natural value, thousands 
Synthetic do. __ - 
tand brine ___________________ 


Sodium and potassium compounds, n. e. s.: 
aur SÓdB CEN nu eue LE 
Stone, sand and gravel: 
Dimension stone, crude and worked 
Dolomite, IP 5 PEL 
Gravel and crus 
thousand tons 
Limestone, except dimension 
and quartzite 


Sulfur: f 
Elemental, all form 
Sulfuric acid, oleum nn 
10155 steatite, soapstone, pyrophyllite 


Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals_ .. _ _ — 


FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, naturall 
Carbon black and gas carbon 


Coal, all grades including briquets 
Coke and semico ke 
Hydrogen, helium, rare 

value, thousands 


See footnotes at end of table. 


1978 


1,142 
71,701 
35 

$10 


1979 


92 
$42 
48 
2,281 
74,618 
1,354 
29,452 


$3,558 
154 


United 
States 


Destinations, 1979 


Other (principal) 


Japan 36; Burma 1. 


Singapore $17; Pang odah $2; Japan $2. 
Singapore 47; 
All to Singapore. 


narang 68,922; Singapore 4,841; Brunei 

Singapore 1,353. 

Singapore 11,980; Japan 5,108; Indonesia 
4,159. 


Singapore $3,492; Papua New ruina $17. 
pore 135; Indonesia 14; 
rmany 5. 


Belgium-Luxembourg $4,445; West 
rmany $90. 


Netherlands 300; Singapore 4. 
All to Singapore. 


Singapore 467; Brunei 53. 
Indonesia 669; Singapore 136; Brunei 12. 
oe 233; Singapore 200. 


Singapore 18,2738; Thailand 30. 
All to Singapore. 


All to Thailand. 
Singapore 18; Indonesia 4. 


Australia $147; Saudi Arabia $144. 
All to Japan. 
Philippines 428; Indonesia 329. 


All to Indonesia. 
Republic of Korea 500; Singapore 157. 


Singapore 287; Indonesia 9. 
Singapore 7 313; Papua New Guinea 914. 


Singapore 994: Brunei 23. 
All to o Singapore. 


Singapore 269,667; Japan 76,800; 
ingapore 269 15,500. 


Singapore 6; Hong Kong 1. 
Singapore 701; Burma 2. 

All to Indonesia. 

Japan 14; Singapore 1. 
Singapore 137; Indonesia 33. 


Singapore 2,849; Hong Kong 807; Brunei 
"605. 


All to Singapore. 
singapore s 2,120; Indonesia 1,227; India 


Panama 11,282; Singapore 5,919; Republic 
of Korea 5 5,226. ee s 
All to Thailand. 


Singapore $8; Indonesia $1. 
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Table 4.— Malaysia: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATE 


RIALS —Continued 
Petroleum and refinery products 
Crude thousand 42 gallon barrels. _ 
Refinery products: 
Gasoline do— 
Kerosine and jet fuel do— 
Distillate fuel oil do... 
Residual fuel oil do... 
Lubricants___________ _ do- 
Other: 
Liquefied peroeum gas 
42-gallon barrels 
Mineral jelly and wax do 
Bitumen and other pegun 
S 
Bituminous mixtures do- 
Mineral tar and other coal-, petroleum-, and 
gas-derived crude chemicals 
NA Not available. 


1978 


10,559 
1,019 
194 

19 
1,479 
219 


($) 
142 
85 


1,279 
493 


1979 


United 
States 


92,770 26, 262 


Destinations, 1979 


Other (principal) 


sapan 41,507; Singapore 15,340; Thailand 
834. 


-—- Singapore 1,376; Brunei 1. 

-- Singapore 281. 

2 Brunei 46. 

17 Singapore u 58; United Kingdom 224; 


apan 133. 
ER Singapore 112; Indonesia 24; Hong Kong 


i All to Singapore. 
e Japan 598; Thailand 212; Singapore 110. 


EN All to Singapore. 
_. Singapore 424; Thailand 303; Brunei 48. 


T Singapore 507; Thailand 25. 


1Unreported export quantity valued at $4,792,000 in 1978; quantity exported in 1979 valued at $6,133,000. 


«May include platinum-group metals. 
Unreported quantity valued at $1,000. 
*Less than 1/2 unit. 


Table 5.—Malaysia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


oada and hydroxides 
Metal including alloys: 
SSC · 
Unwroughhght . 
Semimanufacturess 


Chromium: 
Chromi te 
Oxides and hydroxides 


Cobalt oxides and hydroxides |... 


NS 
and concentrate including matte 
a Pe alloys: 


Unwrought- 3 ˙ . P Ei. 
Semimanufactures 

Iron and steel: 
Pig iron, cast iron, spiegeleisens 
Sponge iron, powder, shot. 


Ferroallo 


See footnotes at end of table. 


1978 


900 
8,103 


16 
8,566 
14,443 


40 
T9 


3,490 
92,511 


1979 


825 
10,241 


17 


14,489 
22,951 


85 

60 

145 

1 

91 

111 
15,875 
6,345 
16,267 


298 


4,830 
159,579 


Sources, 1979 


United 


States Other (principal) 


17 China 763; Japan 45. 
677 Japan 9,185; China 268. 


pee All from Sin 


a 
1,127 Canada 5, 348 (pel apan 956; Ghana 836. 
Sweden 6, 248; France 3, 300; Japan 


-- Japan 60; Australia 25. 
8 libr Germany 26; United Kingdom 


(1) Australia 144; Japan 1. 

ae All from United Kingdom. 

14 Japan 46; Singapore 29 
2 ek a Aral bl. 

2,640 Ja an 1,484; France 504; Hong Kong 

Pe erie 5,988; China 5,391; Japan 
125 sapan 71; India 47; United Kingdom 
143 Australia 3,146; Ja 623. 


Republic of Korea 29,121; Poland 
4,818; Canada 16,935. 
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Table 5.—Malaysia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Semimanufactures 
Bars, anla shapes, sections 


Universals, plates, sheets 
Hoop and strip 


Tubes, pipes, fittings - - - - ---— 
Castings and forgings, rough g 


Lead: 
Ore and concentrate 
Oxides and hydroxides 
Metal including alloys: 
S he Set 


Ore and anenai 53 
Oxides and hydroxides 


Mercur 7 6. pound flasks_ _ 
all 


— -— — — am ap am ae Ap X» D dU) ar HD ow 4 «o ap a» — 


MR 
Ore and concentrate including matte 
Metal including alloys: 


Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousanda - 


Silver: 
Ore and 5 . do 


Metal neluding ding all erg 
inclu OyS, UNWTO 
and partly wrought . — — — 


Tantalum metal including alloys, 
all fo 


Ore and concentrate 
Metal including alloys, all form 
Titanium oxides and hydroxides. ........— 


n: 
and concentrate 
Metal including alloys, all form 
Uranium and thorium: 
Ore and concentrate 
value, thousanda. _ 
Metal including alloys, all tme 
o. 


Zinc: 
Ore and concentrate 
and h idees 
9 including alloys: 


See foot notes at end of table. 


1978 


260,478 
448,615 
16,048 
2,650 
15,652 
37,276 
897 


470 
12,174 
2,274 


1979 


808,707 
542,494 
16,509 
41,677 
17,951 
43,028 
3,677 


14,177 
2,911 


United 
States 


$1 
$2 


Sources, 1979 
Other (principal) 


sapan oS 166, e “rsa 46,604; 

onesia 

954.830 W 417807 ‘Republic of Korea 
est Germany 12,353. 

Japan i 14,368, L United Kingdom 895; 


Poland v 1.054, United Kingdom 
9 DLE Australia 3 ,AT2. 
China 5,264; Japan 3 ,121; Singapore 


2,929. 
Ja 21,950; United Kingdom 4,969; 
"Singapore 3.160. 
an 124 China 951; Belgium- 
embourg 477. 
Australia 511; Singapore 275. 
Singapore 813; Australia 562; 
Republic of Korea 64. 


Japan Lit 1, 114 Si United 0 
a ingapore 
791. 


United Kingdom 1; West Germany 1. 
Singapore 492; United Kingdom 6. 


s ae 5 531: United 


Japan 58. 
Australia 1: Netherlands 1. 
Canada 1; West Germany 1. 


pane 117 Singapore 191; Hong 


aan 224. Hong Kong 188; 
"Singapore 33. 


West Ge 14; Si ; 
h many * Singapore $4 


eere f ern Set; Unt 


Australia 15,417; Indonesia 1,168; 
Burma 644. 


S ndo s ; Japan 90; United 
Australia ao West Germany 967; 
Japan 765 


Singa 78; Thailand 62. 
Hong ong 33; United Kingdom 12. 
All from Republic of Korea. 


Australia 51; United Kingdom 1. 
Singapore 181; West Germany T2. 


— 451; Singapore 73; Japan 
Australia 10,808; Canada 2,049; 
J ne T Si 128; Australia 
a : re 128; 

pan ingapo 
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Table 5.—Malaysia: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
i 978 1979 : 
Commodity : ee Other (principal) 
METALS —Continued 

Other: 

Ore and concentrates 51 54 3 a 25; Belgium-Luxembourg 5; 

apan 5. 
Alkali, alkaline-earth, rare-earth 
metals -— !.! 25 59 2 Japan 34; United Kingdom 17. 
Base metals includi aes all chm : 
valus. ousandas.. _ $253 $464 $33 Singa pore $198; United Kingdom 
$178.. 
NONMETALS 

Abrasives, n.e.s.: 

Natural: Pumice, emery, corundum, 

2 e nu m T 224 241 31 Japan 89; Singapore 69. 
Artificial: Corundum .........- () 7 -- Japan 5; France 2. 
Dust and powder of precious and semi- 
precious stones . 
value, thousands $18 $7 -- Belgium-Luxembourg $6; Japan $1. 
3 and polishing wheels and 
FFF do- $2,236 $2,374 $48 Kingdom $766; 1 $247; United 
Asbestos, crude________________ 23,961 37,861 955 Cane 2s 564 e 9,604; 
ina 2,1 
Barite and witherite |... 265 224 — West Geni 151; United Kingdom 
31; Australia 23. 

Boron materials: 

Crude natural borates... 24 52 18 Romania 19; China 15. 

Oxide and acid |... . 198 175 146 Romania 18. 

r e ue 225,161 461,277 888 Japan 236,613; Singapore 172,425. 
UE neal aa esl E slag elt 102 219 on Hong Kong 122; Japan 40; Singapore 
Clays and clay products: 
Crude CLAYS —. onmes 15,905 28,439 12,356 Japan 6,875; West Germany 3,892. 
Products: 
Nonrefractory 
value, thousands. _ $1,517 $10,819 $4 ar eh Japan $1,797; Australia 
merece including nonclay i 
rick id TA IUE: 19,759 109,147 65 Hne Kingdom 100,468; Japan 
Diamond: nu 
Gem, not set or st 
value, thousands $2,261 $4,073 za 5 $3,518; India 

Industrial do- $406 $135 -— Philippines 287; Jap 3134. 
Diatomite and other infusorial earth .. _ _ 804 910 613 ines 237; J 
Feldspar, fluorspar, leucite, et 12,371 15,802 M india ,678; China ,205; Finland 
Fertilizer materials: 

Crude: 

Nitrogenoununs 663 201 _. All from West German 
Phosph ati 222,494 224,441 164 ar Island 109,8 6; Jordan 
Potassicoqaoaoa 1.245 214 — Canada 210; United Kingdom 4. 
Manufactured 
Nitrogenous 164,887 379,050 49,452 Republic of Korea 59,087; Japan 
,916; Indonesia 49, 201. 
Phosph ati 20,162 20,270 — 5,911 Thailand 1, 1,461; Belgium-Luxembourg 
Potassic. - -- - ----------- 284,546 378,112 53,693 West Ge Germany 68,421; U.S.S.R. 
Other including mixed . _ _ _ _ _ _ 145,371 171,862 10,322 West Ge dud i 779: Belgium- 
Luxembou ,190. 

Ammonia ____________.---~- 7,194 488 20 Japan 219; In belie 163. 
Graphite, natural ..—----------- 170 465 3 China 258; Republic of Korea 100. 
3 and plasterr ss 75,041 94,931 15 Thailand 81, ; Japan 11,802. 

EeePC SUPE 8 537 3.271 -- Singapore 2, 389, Japan 244. 
Marcas ERO aes Senet ae! 699 3,192 =. Beas 2, n 2,394; West rmany 351; 
a 
Mica, all forms |... „ 47 86 3 United! Kingdorn 59; France 10. 
Pigments, mineral: Processed iron oxides 1,540 5,934 19 West prr 5, 272. United 
om 
Precious and semiprecious stones, except 
diamonds: 

Natural! value, thousands $374 $788 ae S Po oeng $145; Hong 

on 

Synthetic do— 88 350 — J 8 Esc Czechoslovakia $10; 
Salt and brine. - - --- ----------- 144,509 203,909 22 Thailand“ 134 6150 Australia 43,967; 


See footnotes at end of table. 


Ethiopia 10, 892. 
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(Metric tons unless otherwise specified) 


NONMETALS —Continued 


Sodium and potassium compounds, n.e.s.: 


Caustic potash 
Caustic soda 


Stone, sand and gravel: 


— — a e e — — 2 — —— — — 


Dimension stone, crude and worked 


Dolomite, chiefl ractory- grade 

Gravel and crushed rock _______— 

Limestone excluding dimension 

artz and quartzite 

nd excluding metal- bearing 
Sulfur: 

Elementaallèll 


Sulfuric acid, oleum 


Talc, steatite, soapstone, pyrophyllite 


Other: 


ma 


and fiber cements, unfired non- 


metals 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black and gas carbon 


Coal including briquets: 


Anthracite and bituminous coal 


Lign 


Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. — 


iiir 'roducts: 


|^ MNT TH 
Coke and semicoke 
Gas, hydrocarbon? _ 
Peat including briquets and litter 


value, thousands 


asoline |... TIRES 
Kerosine and jet fuel _ _ do- 
Distillate fuel oil o cux 
Residual fuel oil _ _ _ _ _ — do. ... 
Lubricants - -- ------ do- 
Other: 
Liquefied petroleum gas 
42-gallon barrels_ _ 
Mineral jelly and aa 
O____ 
Petroleum coke .. do- 


Bitumen and other residues 


0. 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


NA Not available. 
1Less than 1/2 unit. 


2May include platinum-group metals. 
‘This material is presumed to be petroleum refinery gases although it was reported as natural gas. 


1978 


244 


67,713 
14,410 


111,795 


16,815 


1979 


419 
18,542 
45,084 

126,868 
307 
5,178 
446 

99 
2,176 
27,211 

372 

17,975 
7,208 
8,570 

543 


8,690 


3,347 
52,769 
24,799 

880 


29,480 
$7,903 


32,303 


2,856 
1,136 
12,007 
9,431 
1,001 


174 


78,747 
22,616 


153,803 
20,099 


United 
States 


— 


t 


59 

29 
10,675 
1.324 
296 
92 


976 
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Sources, 1979 
Other (principal) 


"pain 168; Japan 76; West Germany 

Romania 6,328; West Germany 2,375; 
Italy 1,295. 

W Japan 9,073; Romania 


NA 121,500; China 2,159; Italy 
Norway 78; United Kingdom 18. 
Brunei 2,486; India 1,336; China 322. 
Japan 120; Singapore 81; China 55. 
United Kingdom 20; Netherlands 15. 
West Germany 570; Singapore 293. 
Singapore 23,125; West Germany 772. 
Singapore 274; United Kingdom 35. 
China 8,643; Republic of Korea 1,702. 
West Germany 5,566. 

Japan 4,848; Australia 2,300. 


Australia 255; Japan 166. 


Singapore 5,806; Japan 1,844. 


8 apore 2, 338; Republic of Korea 
Australia 51,730; Japan 497. 


Indonesia 24,127; Thailand 631. 
All from Australia. 

Japan 24,512; West Germany 433. 
Singapore $7,506; Indonesia $314. 


Kuwait 17,158; Saudi Arabia 13,870; 
Iran 1,275. 


Singapore 2,709; Bahrain 140. 
Singapore 1,081; Bahrain 54. 
Singapore 11,623; Bahrain 382. 
Singapore 3,360; Bahrain 70. 
Singapore 765; Australia 124. 


Singapore 23. 
China 28,970; Indonesia 26,215. 
NA. 


Singapore 137,926. 
Singapore 16,827; Australia 1,239. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The production of bauxite 
from the Telok Ramunia (Pengerang) Mine 
and the Sri Medan Mine (which stopped 
operations in March 1981) in Johore declin- 
ed in 1981. A declining overseas market, 
particularly to Japan where most of the 
output was exported, was the primary cause 
of the reduction in mine output. In 1980, 
Malaysia's exports of bauxite were valued 
at $9.5 million, up 55% from $6.1 million in 
1979. The increase in export earnings of 
bauxite was largely due to an increase in 
export quantity rather than an increase in 
unit value. 

Copper.—Despite the depressed world 
copper market, copper production of Over- 
seas Mineral Resources Development Sabah 
Bhd. at the Mamut Mine in Sabah increas- 
ed in 1981. During 1981, the monthly pro- 
duction of copper ore at the mine was 
500,000 tons, averaging 0.57% copper, while 
the monthly production of copper concen- 
trate was 10,400 tons, grading 25% copper. 
The copper concentrate was exported to 
Japan for processing. 

A $152 million copper smelter with an 
annual capacity of 50,000 tons of blister 
copper was to be built in Kota Belud in the 
State of Sabah. The State government of 
Sabah has invited bids for a turnkey smelt- 
er following a feasibility study completed by 
an independent consulting firm under State 
government supervision. The proposed cop- 
per smelter would use the copper concen- 
trates produced from the Mamut Mine, 
about 112 kilometers from the proposed 
smelter site. Until the copper smelter is 
completed, Malaysia will continue to export 
the copper concentrate to Japan. In 1980, 
Malaysia’s output of copper concentrate 
was valued at $51 million. 

A copper deposit was discovered by the 
Malaysian Geological Survey in the Pekan 
district of Pahang State in central Malay- 
sia. The deposit was reportedly of a higher 
grade with a larger reserve than the Mamut 
Mine in the State of Sabah. The ore reserves 
and average grade of the area would be 


estimated after further exploration by the: 


Malaysian Geological Survey. 

Iron and Steel.—Production of iron ore 
increased substantially in 1981. The output 
of the largest mine at Gunung Jerain in 
Kedah accounted for about 30% of the total 
production; the output of seven small mines 
in Perak for 30%; and the output of four 
mines in Johore for 38%. Of 371,000 tons of 


iron ore produced in 1980, 97% was consum- 
ed domestically by Malayanata Steel Bhd. 
in Prai, and the remaining 3% was ex- 
ported. 

The Government of Malaysia awarded a 
contract to the eight-member Japanese con- 
sortium led by Nippon Steel Corp. for the 
construction of a direct-reduction iron proc- 
essing and electric-furnace steelmaking 
complex at Tanjung Berhala, Trengganu, 
on November 9, 1981. The $350 million 
project was expected to be operated by a 
Malaysian-Japanese joint-venture company 
with a $109 million equity capital. The 
Japanese consortium reportedly was ex- 
pected to take 30% of this equity capital. 

Based on the terms of the contract, Nip- 
pon Steel Corp. is to engineer, supply, 
and build a 600,000-ton-per-year, direct- 
reduction plant with Daido Steel Co. to 
supply a 580,000-ton-per-year electric fur- 
nace; Mitsubishi Heavy Industries Ltd., a 
560,000-ton-per-year billet continuous- 
casting machine; Chiyoda Chemical Engi- 
neering & Construction Co., the gas equip- 
ment and systems; and C. Itoh & Co., Mitsui 
& Co., Mitsubishi Corp., and Nittetsu Corp., 
the raw materials for the complex. The 
steelmaking complex will have an annual 
capacity of 600,000 tons of sponge iron, of 
which 560,000 tons will be for the manu- 
facturing of steel billets, and the remainder 
will be for consumption by local foundry 
manufacturers. The complex was scheduled 
for completion in mid-1984 or early 1985.“ 

The Sabah State government signed a 
$145 million contract with Vöest-Alpine 
and Midrex for the turnkey construction of 
a 600,000-ton-per-year, direct-reduction iron 
plant on Labuan Island off the southwest 
coast of Sabah in May 1981. The construc- 
tion work was expected to start in Novem- 
ber 1981 and was scheduled for completion 
in early 1984. Based on the plan, all of the 
sponge iron produced from the plant will be 
exported exclusively to the steel industries 
of the Association of Southeast Asian Na- 
tions (ASEAN) and other Far East countries 
such as the Republic of Korea. The project 
will be operated by the Sabah Iron and Steel 
Sdn. Bhd., a joint-venture company owned 
51% by the Sabah State government, 30% 
by the Heavy Industries Corp. of Malaysia, 
and 5% by Vöest-Alpine. The remaining 
14% was expected to be taken by investors 
from Singapore, Thailand, Japan, and the 
Philippines.” 

Tin.—Malaysia remained the world's 
largest tin producer in 1981. The output of 
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the Malaysian tin in concentrate accounted 
for 31% of the world’s total in 1980 and 
about 29% in 1981. The output of the 
Malaysian tin metal was 36% of the world's 
total in 1980 and about 34% in 1981. 

In 1981, the output of tin in concentrate 
declined slightly from that of 1980. The 
severe reduction in tin prices during the 
first half of 1981 and the rising cost of tin 
mining were the primary causes of the 
decline. The total number of active produc- 
tion units at the end of 1981 was 730 
compared with 852 units at the end of 1980. 
Of the total number of production units 
active at the end of 1981, 617 units were 
gravel pumps, 57 were dredges, 33 were 
opencasts, 20 were underground, and 5 were 
other types. 

Of the total tin concentrates produced in 
1981, 56% was mined by gravel pumping; 
29%, by dredging; 4%, by opencasting; 2%, 
by underground mining; and 9%, by retreat- 
ment, dulang, and other methods. Of the 
total concentrates produced in 1981, about 
58% was from Perak; 31%, from Selangor; 
4%, from Pahang; 3%, from West Perseku- 
tuan; and the remaining 4% was from 
Trengganu, Johore, Kedah, North Sembi- 
lan, Malacca, and Perlis: 

Employment in the Malaysian tin indus- 
try dropped 12% to only 35,063 persons at 
the end of September 1981 from 39,720 
persons at the end of the same period in 
1980. Over 87% of the labor force employed 
by the tin mining industry was in the States 
of Perak and Selangor, where most of the 
gravel pumping and dredging mines were 
concentrated. 

Exports of tin declined in 1980. However, 
because of a 12% increase in unit value in 
1980, the value of tin exports increased 
8.2% from $1,007 million in 1979 to $1,139 
million in 1980. The value of tin exports 
accounted for 8.9% of the total value of 
Malaysia’s merchandise exports in 1980. In 
1981, because of the low tin prices, the value 
of tin exports was estimated at $978 million, 
a 10.3% drop from that of 1980. However, 
its share in the total value of merchandise 
exports remained at about 8%. 

The Government of Malaysia, in an effort 
to nationalize the Malaysian tin industry 
through MMC, has further broadened its 
assets base and brought about a vertical 
integration of its operations from explora- 
tion to production and direct marketing of 
tin in 1981. 

In April 1981, MMC and Straits Trading 
Co. (STC) reached an agreement to establish 
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a new tin smelting company, Malaysia 
Smelting Corp. (MSC) to operate the 60,000- 
ton-per-year tin smelter at Butterworth, 
Penang. MSC would be owned 42% by MMC 
and 58% by STC. The MSC was expected to 
smelt all tin concentrates produced by the 
MMC group including MTD and 15 other 
tin mining companies. MMC was reportedly 
to acquire an interest in Datuk Keramat 
Smelting (DKS), another major tin smelter 
at Georgetown on the Island of Penang with 
an annual capacity of 70,000 tons. DKS is 
owned 50.6% by Amalgamated Metal Corp., 
which in turn is owned 79.5% by Preussag 
of Hanover and 20.5% by MMC.“ 

MTD and MMC were merged into the 
world’s largest tin mining company also 
called Malaysia Mining Corp. Bhd. on Octo- 
ber 10, 1981. The newly enlarged tin mining 
company, with capital of $1.1 billion, will 
produce annually about 18,000 tons of tin, 
accounting for 30% of Malaysia’s tin pro- 
duction, by controlling 38 of the country’s 
55 dredges. The new Malaysia Mining Corp. 
is owned 56.6% by Permodalan National 
Bhd., the Malaysian Government invest- 
ment agency, 14.5% by Charter Consolidat- 
ed Ltd., 3.8% by Datuk Keramat Holdings 
Bhd., and 25.1% by the public.'^ MMC has a 
marketing office in London, a new office in 
Japan, and was planning to open another 
new office in New York in the near future. 

Other Metals.—Malaysia’s gold produc- 
tion increased in 1981. Production of gold 
came 48% from seven small gold mines 
operated in the States of Pahang and Sara- 
wak and 52% as a byproduct of tin mining 
operations in the Bidor area of Perak and 
the Kuala Lumpur area in Selangor. In 
1980, gold production as a byproduct from 
the Mamut copper mine in Sabah amounted 
to about 60,800 troy ounces." 

Malaysia ceased production of manganese 
ore in July 1980. Other metallic minerals 
produced in Malaysia including columbite, 
ilmenite, monazite, scheelite, wolframite, 
xenotime, and zircon were recovered from 
tailings of dredging operations. There was 
small-scale mining of antimony ore from 
the Lucky Hill Mine in Sarawak. 


NONMETALS 


Cement.—Production of cement contin- 
ued to increase in 1981. Malaysia’s total 
clinker capacity has increased from 2.5 
million tons in 1980 to 3.2 million tons in 
1981. Malaysia’s cement and clinker capaci- 
ties, by company, for 1980-81 were as fol- 
lows, in thousand tons: 
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Table 6.—Malaysia: Cement and clinker capacity, by company 


(Thousand metric tons) 
Cement Clinker 
Company Location capacity capacity 
1980 1980 1981 
Associated Pan Malaysia Cement Sdn. Bhd... Kanthan, Pera 457 534 540 
)) PUDE wang, Selangor _ — — — 667 428 1,044 
Cement Industries Malaysia, Sdn. Bd ar, Perlis ~- ~~~ 500 450 450 
Cement Manufactures Sarawak, Sdn. Bhd “! Pending, Kuching _ _ _ _ 260 es ut 
Malaya Industrial & Mining Corp. Bhd 22. Lee Batu Caves, Selangor .. _ 60 60 60 
Tasek Cement, Bhduüu ---- Ipoh, Pera 1,050 1,046 1,100 
C111 5ð iy A xeu ee ete 2,994 2,518 8,194 
1A clinker-grinding plant. 


Demand for cement in Malaysia was esti- 
mated at 2.5 to 2.6 million tons in 1980-81. 
Malaysia was still a cement-importing coun- 
try in 1980-81. 

In October 1981, Kedah Cement Sdn. 
Bhd., a new cement company, was establish- 
ed to build a 4,000-ton-per-day, coal-fired 
cement plant on Langkawi Island in Kedah 
State. The $130 million plant will be built 
by Ishikawajima-Harima Heavy Industries 
Co., Ltd., of Japan on a turnkey basis. One- 
half of the output will be for domestic 
consumption and one-half will be exported 
to Singapore in the form of clinker." 

Fertilizer Materials.—The output of 
chemical fertilizer remained at the 450,000- 
ton level in 1981. Malaysia was a net 
importer of fertilizer materials and chemi- 
cal fertilizer. Malaysia imported phosphate 
rock from Togo, Jordan, and Christmas 
Island; urea from Indonesia, Japan, Roma- 
nia, and the U.S.S.R.; ammonium nitrate 
and ammonium sulfate from Japan, the 
Republic of Korea, and Romania; and super- 
phosphate from the United States. 

A natural gas-based, ammonia-urea com- 
plex is to be built at Bintulu in Sarawak. 
The project is a joint ASEAN venture simi- 
lar to the fertilizer complex in North Aceh 
of Indonesia. The total project cost was 
estimated at $300 million, of which about 
$210 million would be financed by Japan 
(70% from the Overseas Economic Coopera- 
tion Fund at 4% interest for 20 years, and 
30% from the Export-Import Bank of Japan 
at 7.75% interest for 10 years), and the 
remaining $90 million would be contributed 
by Malaysia, 60%; Indonesia, Thailand, and 
the Philippines, 18% each; and Singapore, 
1%. The fertilizer plant with an annual 
capacity of 272,000 tons per year of N as 
ammonia and 228,000 tons per year of N as 
urea was scheduled for completion in 1985. 
Stone and Webster of the United States was 
awarded a contract as a technical consult- 


ant to the project in late 1980. In August 
1981, the Government of Malaysia, through 
Petroleum National Bhd. (Petronas), invit- 
ed three consortia to bid for the building of 
the fertilizer complex at Bintulu in Sara- 
wak. The contract was expected to be 
awarded in early 1982.13 

Other Nonmetals.—To meet increasing 
demand for building construction materials 
by the expanding domestic construction in- 
dustry, the output of limestone, crushed 
rock and granite, gravel, sand, and clay 
have increased substantially over the past 2 
years. More than two-thirds of the lime- 
stone produced in Malaysia was used for 
construction purposes, and the remainder 
was for cement production. 

Mine production of kaolin was about 
46,000 tons in 1981. Of the total output, 
84% was from 12 mining units operated 
in the Bidor area of Perak, 9% from the 
Jemaluang and Pontian areas of Johore, 
and 7% from the Cheras and Rawang areas 
of Selangor. About 25% of the kaolin output 
was exported, and the remainder was con- 
sumed domestically for fillers in rubber, 
paint, and plastics and for the manufactur- 
ing of floor and wall tiles, whiteware, sani- 
tary ware, and white cement. 


MINERAL FUELS 


Coal.—A joint-venture company is to be 
established by local Malaysian interests and 
Kawasho Corp., a Japanese trading compa- 
ny (an affiliate of Kawasaki Steel Corp.), to 
produce coal in Selatik of Sarawak in early 
1983. The Selatik (Silantek) coal deposit has 
been investigated several times by Nippon 
Coal Mining Co. and the Ataka Co. of Japan 
and Utah Pacific Inc. of the United States. 
The most recent estimate of coal reserves in 
Selatik was 12 million tons. Based on the 
plan, Kawasho Corp. will be in charge of 
mining operations. The coal mine output at 
the early stage would be about 500,000 tons 
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of coal per year. About 5096 of the output 
would be exported, mainly to the Philip- 
pines, and the remainder would be consum- 
ed by the new coal-fired cement plant now 
under construction on Langkawi Island in 
the State of Kedah.'* 

Natural Gas.—Malaysia’s recoverable 
nonassociated gas reserves were estimated 
at 36 trillion cubic feet (or 6 billion barrels 
of oil equivalent) by Petronas, the state- 
owned oil and gas company, in 1981. About 
18 trillion cubic feet of nonassociated gas 
reserves in Sarawak was to be used by the 
LNG plant in Bintulu, Sarawak. The nonas- 
sociated gas to be used by the LNG plant 
would be produced from the Central Luco- 
nia Fields about 81 miles offshore Bintulu, 
Sarawak, at the rate of 1,250 million cubic 
feet per day for 20 years. 

The construction work of the $1.4 billion 
LNG plant at Tanjong Kindurong, Bintulu, 
was about 76% complete for first-stage pro- 
duction at yearend. The construction of the 
LNG plant was by JGC Corp. of Japan and 
M. W. Kellogg (formerly Pullman Kellogg) 
of the United States. Under the plan, the 
plant was scheduled to start operations at 
the end of 1982 with an annual output of 1.5 
million tons of LNG the first year, 3 million 
tons the second year, and 4.5 million tons 
the third year. At the end of 1985, full- 
capacity output is expected to reach 6 mil- 
lion tons of LNG per year. All of the LNG 
produced from the Bintulu plant will be 
exported to Japan beginning in 1983 under 
a 20-year contract. The Tokyo Electric Pow- 
er Co. (taking two-thirds of the output) and 
the Tokyo Gas Co. are the two Japanese 
buyers. LNG Malaysia Sdn. Bhd., the owner 
and operator of the Bintulu LNG project, is 
owned 65% by Petronas, 17.5% by Shell Gas 
B.V. (a unit of the Royal Dutch/Shell), and 
17.5% by Mitsubishi Corp. of Japan.“ 

The nonassociated gas from the Central 
Luconia Fields was also to be used. as a 
feedstock for the ASEAN ammonia-urea 
plant in Bintulu, at the rate of 35 million 
cubic feet per day in 1985. 

The remaining 18 trillion cubic feet of 
nonassociated gas reserves were reportedly 
in areas off the coast of Trengganu, of which 
about 17 trillion cubic feet are located in the 
contract area of Esso Production Malaysia 
Inc. and 1 trillion cubic feet in the contract 
area of Petronas Carigali Sdn. Bhd. The 
nonassociated gas from the Carigali Duyong 
Gasfield was to be used for firing a 450- 
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megawatt, combined-cycle powerplant at 
Paka, Trengganu, at the rate of 70 million 
cubic feet per day in mid-1985.'¢ 

Malaysia's associated gas reserves were 
estimated at 9 trillion cubic feet in 1981. In 
1980, about 260 million cubic feet per day of 
gas was produced. However, most of the 
output was flared. 

Petroleum.—Malaysia's production of 
crude oil was from 14 oilfields in 1981. 
Three oilfields were in Sabah, eight in 
Sarawak, and three in Trengganu. Crude oil 
was reduced from an average of 280,000 
barrels per day in 1980 to an average of 
230,000 barrels per day in 1981 because of 
the glut in the world oil market. In 1980, 
Malaysia exported an average of 170,000 
barrels per day of crude oil, mainly to 
Japan, Singapore, and the United States. 
Export earnings from mineral fuels rose by 
52% to $3 billion in 1980 from $2 billion in 
1979. In 1980, Malaysia also imported about 
4 million tons of the heavier crude oil 
valued at $0.9 billion from Saudi Arabia, 
Kuwait, and Iraq to meet the requirements 
of its domestic refineries. Malaysia's con- 
sumption of crude oil was estimated at 7.5 
million tons in 1980 and about 8.2 million 
tons in 1981.17 

In 1981, Malaysia's recoverable oil re- 
serves were revised by Petronas from 1.8 
billion barrels to 2.5 billion barrels, which 
could last about 25 years at the present rate 
of production and allow Malaysia to remain 
a net exporter of crude oil until 1990.:* 

In late July 1981, the Government of 
Malaysia, through Petronas, awarded a con- 
tract to JGC Corp. and C. Itoh & Co. for 
design and construction of a 30,000-barrel- 
per-day oil refinery. The refinery would be 
built near Kerteh, Trengganu, about half- 
way between Kuala Trengganu and Kuan- 
tan. The $87 million project was expected to 
be completed in the first half of 1983 based 
on a turnkey contract. The refinery com- 
plex would have an atmospheric distillation 
unit, a gas-turbine, power-generation unit, 
Storage tanks, and offsite utilities facilities 
including offshore shipping facilities.!* 

A $120 million project was awarded to 
Fluor Ocean Services Ltd. by Petronas for 
construction of a crude oil terminal at 
Trengganu. The system would have a 
240,000-barrel-per-day capacity and a 
45,000-barrel-per-hour tanker-loading rate 
and is scheduled for completion in mid- 
1983.2 
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Malta remained a modest producer of 
limestone and salt in 1981. Some imported 
nonferrous metals, steel, and diamonds 
were worked, and the economy was heavily 
dependent on imported minerals and fuels 
to meet its requirements. 

During 1981, the Government signed the 
first production-sharing oil exploration con- 
tract with a consortium led by Reading and 
Bates, Inc., of the United States. The con- 
tract covered an area of approximately 
2,200 square kilometers in Block 8, Area 3, 
located southwest of the Island of Gozo. The 
contract is for 25 years, and the Govern- 
ment will reimburse the contractor for ex- 


ploration expenses only if crude oil is dis- 
coverod and commercial preduction starts. 

In addition, another preduction-sharing 
oil exploration contract was concluded with 
a subsidiary of the Italian Azienda Generali 
Italiana Petroli S.p.A. This contract covers 
approximately 2,000 square kilometers in 
Block 3, Area 3, located northwest of Malta. 
Contract conditions are the same as for the 
previously mentioned agreement, except 
that drilling was to start before December 
31, 1981. 


: Physical scientist, Division of Foreign Data. 


Table 1.—Malta: Production of mineral commodities! 


Commodity and unit of measure 
Lin thousand metric tons 
Limes tone thousand cubic meters 
l1 qe edP AAA metric tona .. 

*Estimated. —PPrelimi : 


inary 
Table includes data available through July 1, 1982. 


1977 1978 1979 1980P 1981* 
32 28 80 81 82 
1802 *386 400 400 410 
791 600 500 


Figures represent reported output plus an estimate for quantitatively unreported output. 
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Table 2.—Malta: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys: 
Waste and crab 


Asc ui CCC 


sections val 
Universals, plates, sheets do- 
Koop and strip- - = ee 
Tubes, pipes, fittings — — euam 
Lead nn oe alloys: Waste and 


Semimanufactures _ — — value. 
Silver metal including alloys, unwrought 
and y wrought ... troy ounces. _ 
Tin metal including alloys: Semi- 


manufactures _________ _ ue 
Zinc metal including alloys: 
Waste and crap 
Bemimanufactures: Plates and 
sheets value. 
NONMETALS 


Abrasives, n.e.s.: 
MAN Emery, pumice, corundum, 


ah aah K do- 
Dust and powder of precious = semi- 
precious stones o.--- 
Grinding and polishing wheels and 
stones do- 
Cement kilograma. .. 
Clay products: Nonrefractory ... value. _ 
Diamond, gem: 
Uncut and unworked 
value, thousands. .. 
Cut, not eit cc 
Diatomite and other siliceous € 
value 
Mica, crude, = splittings and 
waste V Tis 0 — E 
Precious and semiprecious nes exce 
diamond, d semi 3 do 
Stone, dimension: 
Unworked, calcareous __ do- 
Worker do- 


Sulfur, elemental: Colloidalll 
Other: Building materials of asphalt, as- 
bestos and fiber cements, and unfired 


Partly refined. ~42-gall barrels_ 
ei on 8 
Refinery 

Lubricating oils and grease 


"Revised. NA Not available. 


1979 


90 
$141,319 


546 


5,428 
$16,095 


1980 


$214,695 


$15,200 
186 
$12,475 
17 


50 
$776 
$1,125 
$918 


$53,419 
$161,157 


$3,100 
$4,783 
20 


United 
States 


Destinations, 1980 
Other (principal) 


Italy 69; oa 50; United 
Kingdom : 

Italy $98,042; Libya $93,606; Saudi 
Arabia $30,558. 


Netherlands 137; Belgium 
pa E 117; Denmark 73; 

nited Kingdom 49. 
Libya $59,495; Denmark $15,988. 


Italy 5,525; Netherlands 274. 


United Kingdom $27,870. 
All to Libya. 

All to Italy. 

All to à 

All to Libya. 

All to Italy. 


All to United Kingdom. 
All to West Germany. 


All to United Kingdom. 
Do. 
Do. 


All to Belgium-Luxembourg. 


Mr rep $331,353; Algeria 
T ; West Germany $77,906. 


Libya $703; United Kingdom $73. 


All to Belgium-Luxembourg. 
R $168; Kuwait 


All to Tunisia. 


All to Belgium-Luxembourg. 


an to United Kingdom 
Libya $4,501; Israel $282. 
All to Lebanon. 


All to Italy. 


Bunkers 5,227; Sudan 79; Belgium- 
Luxembourg 66. 
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Table 3.—Malta: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum: 
Oxides and hydroxides.. . — - - — value $2,255 
Metal inclu alloys, all forms 
asg 8 thousanda- $3, 
Arsenic trioxide, pentoxide, acid - value 33.892 
Chromium oxides and hydroxides do—- 592 
a 
FFF kilograma. . 980 
Metal incl alloys: 
Bli other unrefined _ _ _ _ _ A. 
Unwrought. «4... ---.-.-- 12 
i ufactures 
value, thousands $1,746 
Gold metal incl alloys: 
Bullion, unwrought .... troy ounces. . 20,662 
Waste and sweepings value $2,607 
Leaf and other y wrought _ do- $23,758 
Iron and steel metal : 
Pig iron, sponge iron, powder, shot, fer- 
no BRENNEN E 8 1,694 
Steel, primary forms... -------- 84 
adi cce shapes, sectio 
es, ns 
. $6, 
Universals, plates, sheets do- $5,935 
Hoop and strip- - --- - -- do... $254 
Rails and accessories do- $1 
W ee do... $1,422 
Tubes, pipes, fittings — ~ do- $4,639 
Lead: 
Orid 22 ce Skee Soles value $151,920 
Metal including alloys: 
Ue a E^ 
nwrou ght. 
Semimanufactures value 361,888 
8 metal including alloys, all $980 
Manna ae $1,144 
Mercur? N $145 
e metal incl alloys: 
o den ame g 
Semimanufactures value, thousanda. .. 7T$3,527 
Platinum-group metals including alloys, 
unwrought and partly wrought 
r E E troy seater . 69 
ilver metal including unwrought 
and pertly wrought F 90,530 
Tantalum metal including alloys, all forms $2,336 
Tin metal including alloys: É 
nwrrouqhnhnhtktkkk᷑;ö& 
$158,721 
Semimanufactures value 
^ Or and CUIUS cs cd 
concen ---. kilograma. - 
E e eee ae ONT eo value — $279,646 
metal including alloys, all forma 
Tungsten A aiia 


See footnotes at end of table. 


1980 


United 
States 


Sources, 1980 
Other (principal) 


1 $16,917; United Kingdom 


Ital United Kingdom $657; 
ierlabda 610. 


United Kingdom 9; Sweden 6. 


West Germany $1,975; United King- 
dom $1 1002. 


ub * 2,508; United Kingdom 


West ,998; United 
dom $12,518, "s xd 


Libya 207; Italy 1. 
West Germany 4,007; United Kingdom 
West Germany 3,260; Spain 1,750. 


|i es b eee 5908 988; Be y elg 58. 
pan $265, France M, Unis 


Italy i Fit United Kingdom $125; 

Be um eres $111; United 

West y $581; Romania $402; 
Fran 


ce: 
United $1,698; Italy $1,452; 
France 


United Kingdom $192,788; France 
ipe m 


United Kingdom 56; boe do 
United Kingdom §28,62 1; Finland 


ether 
West Germany $198; Switzerland $99; 
United Kingdom 


£n. 
All from Canada. 
West Germany $4,589; Switzerland 
$1,954; Ireland $384. 


All from United Kingdom. 


est Germany 32,196; United 
Waon 25091. I. Francs 224. PE 


All from United rn 


Italy $215,926; United 
71915 812; France $115 


United Kingdom $101 216, West Ger 
nited 
many $10,124; Italy $46,142. 
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Table 3.—Malta: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Uranium and thorium metals one 


alloys, all formw value. 
Zinc: 
Metal including alloys: ^^^ ae 
oys: 
1 
ue „F ograma 
Unwrouggt .. 
Semi manufacture value 
Other: 
Oxides, hydroxides, peroxides of metals 
All li lh li SOFERN t} Bo tl tals 
Base metals including alloys, all — 
forms, nes ----------- da 
* NONMETALS 
Abrasives, 

, pumice, natural corundum, etc 
Corundum, artificial do- 
Dust and powder of natural or synthetic 

precious and semiprecious stones 
Grinding and polishing wheels and 
Asbestos, crude ~- - - -------- da 
Boron: 
Borates and perborates da 
Oxides and acids da 
Cemenntitu·tdʒ 222222-2- 
e ee ee value 
G 
Plastic 
Fire clay „ 
Other, not expanded or activated.. _ 
Products: 
N value, thousanda. _ 
Refractory including i 
ue 
Cryolite and chio lite da 
Uncut and un worked 
ue, thousanda- 
Cut, not set value 
Diatomite and other infusorial . 


See footnotes at end of table. 


1979 


1980 


$19,314 


$36,813 
$15,364 


$21,142 


$670,490 


$47,461 
$5,611 
$3,741 


133,686 
$67,193 


14 
270 


$4,761 


$187,952 


United 
States 


Sources, 1980 
Other (principal) 


West Ge 5; United King- 
nse United King 


Netherlands $30,643; Sweden $18,684. 


All from Italy. 
Be lum Lusembodig 25; North Korea 


United m $44,389; West Ger- 
many $6, ; Belgium-Luxembourg 


West Germany $20,972; United King- 
dom $10, 582. 
United Kingdom $1,559; Italy $604. 


All from West Germany. 


Yugosla oslavia $15,892; Italy $6,328; Aus- 

ria $5,486. 

United Kingdom $8,296; Yugoslavia 
$7,068. 


. $16,818; Ghana 


181.226, Unt n 670; West Ge 
ted Kingdom $1 Mi 
o slid 491; United Kingdom $1,59. 


"nias Kingdom $4,964; Netherlands 
Netherlands $2,818; United Kingdom 


NA. 
United Fran 
irte ipe mae 


United 1 76 5 26; i Italy 24; Belgium- 
Wee Ié 


All from 
United kingdom 214; Italy 56. 


Italy $4,271; United Kingdom $411. 
United Ki $70,957; North Korea 
$32,583; $12,410. 


3 81.742: Republic of South Africa 


All from United Kingdom. 
Ghana MAC Republic of South Af- 


many $4215 Unit $9,502; West 
19; nited Kingdom 
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Table 3.—Malta: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 
Sources, 1980 
Commodity 1979 1980 ; j 
a ee Other (principal) 
NONMETALS —Continued 
i N t ral, phosp | hatic kilograms. 300 All from Ital 
atural, MM 8 TE MES rom Italy. 
Nitec 2,186 8,051 Italy 2,400; West 516 
i nous ______________ i S - : 
Phosphatic |... ------- 1 31 -- Israel 18; Salman lumen tnl 10 
United Kingdom 8. 
Potassic - -_ - ------------- 18 Sa 
Other including mie 22 2,136 2 c Wost German 1 aa North Korea 500; 
Ammoniak value $36,976 $38,947 za ted Kingdon, 8 1,67 1; France 
643.126 Sweden 51,573. 
Graphite: 
aturali „ kilograma 84 (!) pia 2 om United Kingdom. 
JJ ENIMS value $170 $14,850 A m France. 
Gypeum and ples "uM "pn 440 117 1706857 $5,410 ELE rem $963 
1— 2 —— —— , , , , . 
Lime ee hata ap pe ees l1 51 z Italy 50; United Kingdom 1. d 
Maguente 3 EE E EN value $1,451 "S 
ca: 
Crude including splittings and waste 
j mls $9,141 $5,806 _. United Kingdom $3,027; India $1,358. 
Worked including agglomerated 
splittings .----------- do- $215,920 $217,861 Went Germany $210,691; United King- 
dom $4,639. 
Pigments, mineral: 
Natural, crude |... do- $1,448 $8,356 -- United Ki $8,028; West Ger- 
man 
Iron oxides, processed do— $8,993 $10,993 eu United | om $7,195; Spain $3,798 
Precious and semiprecious stones except 
Natural, worked and unworked do. $324,228 $31,995 __ Switzerland $24,742; Belgium- 
Luxembourg $4,234. 
Synthetic or reconstituted, worked and 
unworked - ----------- do... $42,614 $2, ne 9 705 Germany $2,064; Italy $373. 
Salt and brine e do- 213,444 3310, 584 $11 ar em 245, 631; Tunisia 
Sodium and potassium compounds, n.e.s.: 
Caustic potash _________- do. __ $1,415 — All from Uni Tip dar, and 
Caustic sodvaa ------ o. $264,155 ,920 DN Italy $74,964; West y $73,131; 
nited Kingdom § $37,431. 
Soda ahhh 81 47 -— West Germany 30; United Kingdom 16; 
Sweden 1. 
Other... e c RR value EU $1,223 — United Kingdom $878; West Germany 
Stone, sand and gravel: 
Dimension stone: 
Unworked .. value, thousanda. _ $1,015 $1,760 -- Italy $1,686; Greece $64 
F value 185, $95,520 — Italy 246; United Ki Kingdom $6,543 
Gravel and crushed rock do... "$576,924 646 $71 Italy 021: Sweden $2,767. 
qua and quartzite. - - — — do- $874 $2,604 *. All from United Kingdom 
d excluding metal-bearing |... 849 6,966 -- Nether ; 5,7883; Italy 801; United 
Sulfur: 
Dioxide - - --- .----- value $6 $25,817 NA West Germany $16,468; Italy $7,299. 
Elemental 
Sublimated or precipitated ears T 170 Ital 168; Un ited Kingdom 2. 
ublimated or pitated _____ c ni 
qed . kilograma 28020 175 — an from United Kingdom. 
Sulfuric acid, oleum _______ value $53,829 $41,034 = Netherlands $31,824; United Kingdom 
Talc 2d steatite _._________ do $24,405 $23,002 I Norway $13,607 Australia $4,973. 
Crude, ified _..____- do— $89,846 $93 — All from : 
Amber rschaum do $3 $1,714 — United $1,316; West Ger- 
man : 
f MR $98,660 — $111,612 L2 United | Kingdom $111,186. 
Orden hydroxides, peroxides of stron- 
tium, magnesium, barium .. do- $15,616 15,677 22,714 17 $12,188. 
Mineral products, activated do- $8,170 12,215 — United Mu PON West Ger- 
sey ge materials of asphalt, asbestos 
cement, and unfired nonme- 
tals, nes . .. value, thousands $1,249 $1,275 $2 Itay S0 Greece $142; United Kıng- 


See footnotes at end of table. 
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Table 3.—Malta: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 
Commodity 1979 1980 United 
States 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt ane (bitumen; natural 2 5 m 
GI ver D value. $348,162 $424,135 $16,648 
Coal and briquets: 
Anthracite and bituminous NS 534 T 
Briquets -_----------------- 336 82 —_ 
Hydrogen Peli. rare gases v alue $9,241 $20,201 i 
n, helium, rare value ; FM 
Peat including briquets and litter 215 TE 
Petroleum refinery products: 
Lubricants? |... 42-gallon barrels. _ 21,198 26,064 110 
Mineral wan do. ___ 3,468 2,694 (3) 
Mineral jelly -____-_-_-- value 11.388 35,074 $3 
Nonlub oil do— , $88,049 — $3,380 
Pitch coke and tar —42-gallon barrels. . 2,998 1,192 Dx 
Bitumen ........-.---- do— 4,791 13,692 — 
Bituminous mixtures 
value, thousanda. . $1,747 $1,489 $5 
Mineral tar and other coal-, > petro sum, 
and gas-derived crude chemi value $36,103 $35,652 
r Revised. NA Not available. 
WLess than 1/2 unit. 


Sourcea, 1980 
Other (principal) 


All from West German 
Italy $191,642; West Germany $128,732; 
Canada $34, 175. 


United om 525; Australia 8. 

Poland n est Germany 28. 

All from United om. 

Italy $16,640; West Germany $2,843. 

hien 108; Finland 45; United King- 
om 


Netherlands 11,496; United Kingdom 
5,352; Italy 5,139. 

China 1 ,418; Hungary e 

United Kingdom $5,07 

United Kingdom $76, zi. Italy $4,298. 

All from United Kingdom 

All from Italy. 


Spain $1,276; United Kingdom $198. 


92217 Kingdom $15,855; France 


20f the totals imported, 724 tons valued at $90,817 were reported in 1979 and 1,528 tons valued at $194,895 were 


re in 1980. 


Excludes unreported quantities valued at $354,964 in 1979 and $287,748 in 1980. 


The Mineral Industry of 
Mauritania 


By Thomas O. Glover! 


About one-fourth of the country's esti- 
mated $700 million? gross domestic product 
(GDP) originated in the traditional sector, 
principally from cereal cultivation, fishing, 
and livestock. The modern sector, which 
includes mining, transportation, and a 
small manufacturing sector, contributed an- 
other 20% of the total GDP, with Govern- 
ment and other services representing the 
remainder. The mining sector contributed 
to approximately 80% of Mauritania’s for- 
eign export revenues in 1981. Iron ore was 
the main industry in the country, and 
Mauritania's stagnant economy was direct- 
ly related to depressed world iron ore mar- 
kets. 

The country is heavily dependent on its 
iron ore exports and will allocate 50% of 
projected investment expenditures in the 
next plan period to the mining sector. The 


mines at Kedia d'Idjill, now producing 9 
million tons of iron ore annually, will be 
exhausted in 1990. The Guelbs project is 
being developed to replace this production. 
Total investment in the first phase of 
Guelbs will be $500 million, financed large- 
ly by loans from Iraq, Kuwait, Saudi Ara- 
bia, Abu Dhabi, France, Japan, the World 
Bank, the African Development Bank, and 
the Organization for Petroleum Exporting 
Countries Fund for International Develop- 
ment. 

The low grade of the Guelbs iron ore will 
require substantial amounts of petroleum to 
process, adding significantly to operating 
costs. Àn oil refinery in Nouadhibou, com- 
pleted in 1977, is scheduled to open next 
year, and consideration was being given to 
reopening the Akjoujt copper mine, which 
closed in 1978 when world copper prices fell. 


PRODUCTION 


Production of Mauritania's major miner- 
al commodity, iron ore, declined slightly in 
1981, mostly because of poor market condi- 
tions. Iron ore output was down 1% from 
1980 but was still well above the low of 7 
million tons in 1978, when the conflict with 
Western Sahara was at its peak. Market 
conditions precipitated the decline in pro- 
duction as well as an overall decline in 


export value for the year. Crude steel pro- 
duction, from a new scrap mill in Nouadhi- 
bou, increased slightly from 9,000 tons in 
1980 to 9,100 tons of reinforcing bars in 
1981. Since the closing of the Akjoujt copper 
mine in 1978, the only other minerals being 
exploited were gypsum and salt. Gypsum 
production decreased about 6% in 1981, and 
salt production remained stable. 
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Table 1.—Mauritania: Production of mineral commodities! 


Commodity? 1977 1978 1979 1980P 19819 
Cement, hydraulic 3 metric tons Z2 — aa " 60,000 
COP r, mine output, metal content do- 1,640 1,773 "C" 2 M 
Gold — ¹·rw--- d troy ounces. _ 28,000 8,000 2a aus M 
Gypsum _________________ metric tona. . 10,176 13,438 16,051 T 14, 000 12,000 
Iron and steel 
Iron ore: 
Gross weight ... thousand metric tons 9,794 6,934 9,373 8,936 8,704 
Iron content! do 6,317 4,299 5,811 5,332 5,243 
Crude steel metric tons one ms 200 9,000 9,100 
Steel, semimanufactures 0 — us mS zm eas 4,400 
h metals: Monazite concentrate, gross 
weight®____§________________ do____ 100 100 100 Aue NR 
Silver o ¼⅛mᷣ 88 troy ounces_ _ *26,000 19,000 ES Et ee: 
°Estimated. Preliminary. Revised. 


iTable includes data available through Aug. 23, 1982. 


In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 
stone, and sand and gravel) and salt presumably are produced, but output is not reported quantitatively, and available 
information is inadequate to make reliable estimates of output levels. 


TRADE 


During 1981, domestic indebtedness rose 
to $315 million while direct foreign aid 
grants declined, leaving the deficit before 
foreign loans at $136 million. 

Iron exports from the Government-owned 
Société Nationale Industrielle et Miniére 
(SNIM) mines in Zouirat in 1981 totaled 9 
million tons. In 1980, SNIM exported 8.73 
million tons of iron ore at an average sales 
price of $17.63 per ton. The European Eco- 
nomic Community purchased 77% of 1980 
iron ore exports. SNIM exported all of its 


gypsum production to Senegal in 1980 at an 
approximate value of $440,000. A new com- 
pany Société Akjoujt Miniére was establish- 
ed to reopen the copper mines of Akjoujt, 
with 37.5% Mauritanian ownership, and 
$72 million capital. Some restoration of the 
old site has started, and copper exports are 
expected to recommence in 1984. Petroleum 
was brought into the country by the British 
Petroleum Co. under a "processing" agree- 
ment for a trial period of 1 year. 


COMMODITY REVIEW 


METALS 


Copper.—Several studies have been con- 
ducted since 1979 concerning the feasibility 
of reopening the Akjoujt copper mine. The 
mine closed in 1978 because of heavy finan- 
cial losses after being operational for 8 
years. Copper oxide ores were mined and 
then processed to form concentrates. The 
treatment process used to concentrate the 
ore encountered technical problems, and 
only a limited amount of concentrate was 
ever produced. The copper oxide ores were 
nearly exhausted by 1978. Financial losses, 
caused by low production levels and the use 
of a highly energy-intensive treatment 
process, caused the mine to close. 

The Government has attempted to attract 
investors to exploit the estimated 17 million 
tons of copper sulfide ore remaining at 
Akjoujt since the mine closed in 1978. The 
Government has received $100 million in 


financing from Arab countries to reopen the 
mine late in 1981 or early 1982, using more 
modern technology. Exports are expected to 
commence sometime in 1984. 

Iron Ore.—Iron ore output declined 
slightly for the second consecutive year in 
1981, mostly owing to the weakness of the 
world market for iron ore. Mining was 
carried out under the direction of Complexe 
Miniére du Nord (COMINOR), which was 
owned entirely by SNIM. COMINOR oper- 
ated three mines—Tazadit, F'Derik, and 
Rouessa—all in the Kedia d'Idjill deposit, 
near the city of Zouirat. The average grade 
of ore from the mines is about 65% iron. 
Production from these deposits began in 
1960 under the direction of the Société 
Anonyme des Mines de Fer de Mauritanie, 
in which the Government held a 5% inter. 
est. The mines were nationalized in 1974, 
and iron ore production peaked at 11.9 
million tons that year. The 1980 SNIM 
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annual report showed production at the 
Tazadit Mine of 4.41 million tons, up 2096 
over that of 1979. The Rouessa Mine pro- 
duced 3.39 million tons of iron ore, down 
13%, and the F'Derik Mine produced 1.14 
million tons, down 15% from that of 1979. 
Stockpiled iron ore at the end of 1980 was 
reported at 1.2 million tons. 

At the country's current rate of produc- 
tion, reserves at Kedia d'Idjill were ex- 
pected to be depleted in the early 1990's. To 
ensure continued preduction of the coun- 
try’s major export, SNIM is developing the 
major new Guelbs iron ore project to exploit 
the El-Rhein and Oum Arwagen deposits. 
The Guelbs project is the country's top 
development priority. Work on the first 
stage of the project began in 1980. 

The word Guelbs is actually applied to a 
group of about 25 deposits, all within a 50- 
kilometer radius of Zouirat. The first stage 
of the project was to develop the El-Rhein 
deposit, which contains over 260 million 
tons of ore, grading 35% iron. The deposit 
was to produce approximately 3 million 
tons per year in 1984 and then rise to 6 
million tons per year by 1987. Included in 
this plan was the construction of a concen- 
trating plant to raise the iron content to 
65%. Concentration was to be dry magnetic 
separation, which is very important for a 
country with limited quantities of water. 
Total investment in the first stage of the 
project was estimated at nearly $500 mil- 
lion. 

The second phase of the Guelbs project 
was centered around the Oum Arwagen 
deposit, where reserves were estimated at 
an additional 200 million tons, with an iron 
content of about 35%. Annual production 
capacity from Oum Arwagen was to be 4 
million tons in 1990, rising to 6 million tons 
by 1992. This phase of the project, along 
with commissioning the second part of the 
concentration plant, was to take place in 
1990. Concentrates from both deposits were 
to be transported by the 650-kilometer rail- 
road that already links the Kedia d'Idjill 
deposit to Nouadhibou. 

In 1981, SNIM exported 8.7 million tons 
of iron ore to 11 countries. The principal 
quantities were shipped to France, Italy, 
and Belgium, with less than 1 million tons 
going to eight other countries. 

Following the startup of its first steel- 
works, Mauritania is now seeking quota- 
tions for the shipment of 15,000 tons per 
year of billets. Despite having a melting 
capacity of only 12,000 tons per year, the 
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new Nouadhibou steelworks is capable of 
rolling up to 36,000 tons per year of rebars. 
The order is for 10,500 tons per year of 100- 
millimeter square billets and 4,500 tons per 
year of 80-millimeter square billets. 


NONMETALS 


Gypsum.—Mauritania possesses an esti- 
mated 1 billion tons of 9896 pure gypsum. 
Since the closing of Mauritania's copper 
mine, the only other mining operation un- 
der SNIM's authority has been the extrac- 
tion of gypsum from this deposit. The esti- 
mated 12,000 tons produced in 1981 was 
exported to Senegal for use in its cement 
plant at Rufisque. The Government hopes 
to expand mining operations and seek a 
worldwide market when the new deepwater 
port at Nouakchott is completed. Maurita- 
nia commenced operation of its first cement 
plant in 1981, producing an estimated 
60,000 tons. 

Phosphate.—Phosphate deposits near 
Mauritania’s southern border are being 
studied to determine their economic poten- 
tial. Reserves at the deposits were estimat- 
ed at between 20 and 40 million tons of ore. 
The mining rate being considered is about 
500,000 tons per year. 


MINERAL FUELS 


Petroleum.—In an October 1981 agree- 
ment, Mobil Oil Corp. of the United States 
selected two of the nine oil exploration 
blocks offered by the Ministry of Mines and 
Energy. Covering 34,000 square kilometers 
around Nouakchott, Mohil’s acreage will be 
subject to a thorough seismic survey before 
a decision on drilling exploratory wells is 
taken. In November, Mobil dispatched a 
specially equipped ship, the Nelson, along 
the coastline for a preliminary geophysical 
appraisal. 

Only 12 wildcat wells have been spudded 
in Mauritania’s vast desert territory, and 
until now results have not been encourag- 
ing. Two sedimentary basins have attracted 
a number of international oil groups in the 
past: The Taoudeni Basin along the Malian 
frontier where Texaco Inc. and Azienda 
Generali Italiana Petroli S.p.A. (AGIP) were 
active, and the coastal or Atlantic Basin 
stretching from the Port of Nouadhibou 
southwards practically to the Senegalese 
border, where Amoco Oil Co. and AGIP 
completed an unsuccessful search. Negotia- 
tions during the first 6 months of 1982 are 
expected to lead to the signing of several 
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exploration agreements with other compa- 
nies. 

Refining.— Algerian technical assistance 
and financial aid will help bring Maurita- 
nia's new 1-million-ton-per-year refinery at 
Nouadhibou onstream toward the end of 
1982. Completed in 1977 at a cost of $90 
million, the refinery never started oper- 
ations because it was designed to process 
only light Algerian crude oil, and until 
Mauritania signed a peace treaty in mid- 
1979 with the Algerian-backed Polisario, 
Algeria refused to supply crude to Maurita- 
nia. 

The Algerians are supplying $20 million 
to refurbish the refinery, and the Jeddah- 
based Islamic Development Bank is to loan 
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$10 million to finance feedstock purchases. 
When the refinery reaches its full produc- 
tion capacity of 20,000 barrels per day, 
about 80% of the output will be exported, as 
domestic consumption remains limited at 
4,000 barrels per day. 

Uranium.—The Mauritanian Govern- 
ment has disclosed the presence of a plan 
that is being implemented through an 
agreement between Mauritania and Iraq to 
extract uranium in Mauritania. Production 
is expected to begin within the next 3 years. 


1Physical scientist, Division of Foreign Data. 
ere necessary, values have been converted from 
Mauritanian ouguiyas (UM) to U.S. dollars at the rate of 
UM48.16 = US$1.00. 


The Mineral Industry of 
Mexico 


By Doris M. Hyde! 


In 1981, Mexico maintained a strong rate 
of real economic growth, and it was the 
fourth consecutive year that the growth 
rate exceeded 8%. The gross domestic prod- 
uct (GDP) reached an estimated $239 
billion,? as a result of high levels of public 
spending and strong performances in most 
sectors of the economy, especially petrole- 
um. The rate of inflation in 1981 was 29%, 
down 1% from that of 1980. 

Foreign loans were used to complement 
domestic resources to finance national de- 
velopment programs, such that by the end 
of 1981, Mexico's foreign debt was slightly 
under $50 billion. Many observers believed 
the Mexican peso to be overvalued by 25% 
to 3096, and this has made Mexican exports 
less competitive and imports attractively 
cheaper. 

In 1981, Mexico ranked fourth in world 
production of crude oil, following the 
U.S.S.R., the United States, and Saudi 
Arabia. Although the petroleum sector 
accounted for only 6% of the GDP, its rapid 
growth rate over the past few years has 
affected other sectors and created a boom 
economy. The plentiful supply of oil for 
domestic development has greatly reduced 
constraints on growth. Petroleum export 
revenues have permitted increased importa- 
tion of goods and services and facilitated 
Mexico's ability to obtain foreign loans. 

The 1981 trade deficit, excluding the val- 
ue added by the in-bond assembly plants, 
was $3.7 billion. Despite a lower rate of 
import growth in 1981, Mexico also experi- 
enced lower than expected income from 
petroleum exports as well as generally de- 
pressed world prices for some traditional 
exports, such as coffee, silver, and copper. 

The $14.6 billion value of petroleum ex- 
ports accounted for 75% of merchandise 


export earnings. Although this represented 
a 40% increase over petroleum export earn- 
ings in 1980, it was less than the $19 billion 
expected before market price and demand 
reductions. 

Export earnings from nonfuel minerals 
were also less than anticipated. In some 
instances, an increasing domestic demand 
for minerals lessened volumes available for 
export. In other instances, world market 
prices were lower than projected. Income 
from silver exports was particularly disap- 
pointing as the market price dropped from 
an average of $20.60 per troy ounce in 1980 
to $11 per troy ounce in 1981. In 1980, about 
one-half of the value of Mexico's nonfuel 
mineral exports was attributed to silver. In 
1981, copper concentrate exports more than 
tripled those of 1980, but the associated 
earnings were less than double and did not 
compensate for the decline in silver prices. 

The larger U.S. firms holding minority 
equity positions in Mexican mining and 
metals companies included AMAX, Inc., 
40% interest in Cía. Fresnillo S.A. (silver); 
The Anaconda Company, 34% interest in 
Cía. Minera de Cananea (copper); ASARCO 
Incorporated, 34% interest in Mexico, De- 
sarrollo Industrial Minera S.A. (copper, sil- 
ver, lead, and zinc); and Texasgulf, Inc., 
34% interest in Cía. Exploradora del Ist- 
mo, S.A. (sulfur). 

Government Policies and Programs.—In 
mid-1981, the Government repealed the ex- 
cess profits tax on gold and silver, first 
levied in January 1980 when precious metal 
prices reached unprecedented levels. By the 
time of its repeal, these prices had fallen 
sharply such that the tax had become large- 
ly a psychological impediment to increased 
mine production and investment. 

Another reported Government incentive 
for the mining industry was to grant Certifi- 
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cates of Fiscal Promotion. These certificates 
allowed liberal tax credits to companies 
that increased employment, invested in ad- 
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ditional exploration, or invested in equip- 
ment and plant facilities designed to in- 
crease production. 


PRODUCTION 


Mineral fuels continued to dominate 
Mexico's total mineral production. The pro- 
duction of crude oil in 1981 increased 1996, 
following a 33% increase in 1980. Natural 
gas production in 1981 increased 1496 over 
that of 1980. Crude oil and condensate 
production averaged 2.3 million barrels per 
day during 1981. The output of refined 
petroleum products reached slightly less 
than 1.3 million barrels per day in 1981, 
a 10% increase over 1980 production. 
Petróleos Mexicanos (PEMEX) continued to 
use toll refining and processing facilities in 
Spain and France for its crude oil and also 
initiated new processing contracts in Italy 
and the United States. 

The total value of production from 16 
metallic and 26 nonmetallic minerals by 
Mexico's sector reached about $2.7 
billion in 1980. Volumetric production gains 
in 1981 were not able to compensate for the 
generally downward trend in world market 
prices. As a result, the total value of pro- 


duction from the mining sector declined to 
an estimated $2.1 billion in 1981. Prominent 
among those minerals that declined in val- 
ue was silver, whose 1980 value of $980 
million fell to $550 million in 1981, despite a 
1296 increase in volume. Other leading 
minerals that were produced in greater 
quantity but fell in value were gold, lead, 
and copper. 

Mexico's mining sector achieved some 
historic gross production records in 1981. 
The highest output gain was in the copper 
industry, which had a 3096 production gain 
because of increased output from the La 
Caridad Mine. Alltime production records 
were also reached for iron ore, manganese, 
and molybdenum. Silver, barite, and phos- 
phate rock production were the highest in 
the last 10 years, while gold and fluorspar 
production exceeded those of the last few 
years. Lead production gained over that of 
1980 but failed to reach the higher level 
achieved in 1979. 


Table 1.—Mexico: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity” 1977 1978 1979 1980 1981* 
METALS 
Aluminum | metal, primar: 42,120 43,092 43,195 *43,200 43,000 
Antimony:? 
Mine output, metal content 2,698 2,451 2,872 2,176 1,800 
Metal (in mixed bars and refined) 934 490 557 422 354 
Arsenic, white“ 5,744 6,245 6,537 6,332 6,489 
Bismuth’ __-_______________________ 129 978 154 770 656 
Cadmi 
Mine output, metal content |... 1,781 1,894 1,778 1,791 1,433 
8 JJ ͤ C 908 897 830 778 590 
"line 5 metal content 89,662 87,186 107,109 175,399 230,466 
po (primary only // _ 87,451 86,978 ,857 85,695 7,898 
dii Refined (primary and secondary) _ _ — 73,062 74,990 81,781 85,610 61,301 
Mine output, metal content troy ounces_ _ 212,109 202,003 190,364 195,991 203,160 
Metal, %%% nea do- 196,634 190,718 187,439 185, 176,861 
Iron and steel: 
Iron ore: 
Gross weight“ thousand tons 5,381 5,334 6,061 7,631 9,181 
T" Metal content 0 587 3,556 4.041 5, 087 6,059 
Pig iron and sponge iron do- 4.329 5,137 5,027 5,215 5,453 
Ferroalloys 
F — do... 99 107 120 126 131 
ilicomanganese ________ do_ 21 84 35 81 26 
Ferroailickoͤnn _ do- 23 25 25 28 23 
C00 ˙ MORE do— 3 5 5 1 5 
Total. ss oe ex do... 152 171 185 186 185 


See footnotes at end of table. 
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Table 1.—Mexico: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Crude steel! thousand tons. .. 
Semimanufactures do- 
Lead: 
Mine output, metal content 


Metal: 
Smelter: 
Priily-- 2 ũ AA 
Secondary (refined)? ) 


Refined: 
Primary (including lead content of 
antimonial lead) 
Secondary 


Manganese ore: 
Gross weight 
Metal content 
Mercury, mine output, metal content 
76 pound flasks.. . 
. mine output, metal content 
Nickel, mine output, metal content 
Selenium, elementllll 
Silver: 
Mine output, metal content 
thousand troy ounces. . 
Metallurgical products, metal content 3 
o- 


Mine output, metal content 

Metal, smelter, primary? 
Tungsten, mine output, metal content 
Zinc: 

Mine output, metal content 

Metal, smelter, primary _____________~- 


NONMETALS 


Feldsper ae he ee 
Fluorspar, all grades thousand tons 
Graphite, all grades 
Gypsum and anhydrite, crude - - - - -- - -- - - -- 
Lime. nece thousand tons 


Nitrogen: N content of ammonia |... 
JJ | nom lu a a E 
Phosphate rock. - -- -----------------— 
Salt, all types thousand tons 
ium compounds: 
Soda ash (sodium carbonate). ..... do- 
Sodium sulfates, natural (bloedite) __ _ __ . 
Stone, sand and gravel: 


Quartz, quartzite, glass sand (silica hh: 
Strontium minerals (celestite·ꝛꝛ _ 
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Sulfur, elemental: 
Frasch process thousand tons_ _ 
Byproduct: 
Of metallurgy® |... do... 
Of natural gas do— 


Total 0 nce do- 


See footnotes at end of table. 


1977 1978 1979 1980 19815 
5,601 6,776 7,117 7,156 7,605 
4,302 5,253 5,844 ,220 6,395 

163,479 170,593 173,455 145,549 157,884 

153,948 166,098 172,988 144,968 156,677 

62,300 49,300 50,000 50,000 50,000 
216,248 215,398 222,988 194,968 206,677 
143,742 159,342 167,149 140,294 150,350 

62,300 49,300 50,000 50,000 50,000 

206,042 208,642 217,149 190,294 200,350 

486,623 523,167 492,664 441,128 578,300 

175,184 188,340 177,359 ; 208,193 
9,660 2,205 1,973 4,206 4,000 

1 11 48 102 850 

34 22 1 oye eos 

50 80 15 46 12 
47,030 50,779 49,408 41,344 53,204 
43,913 48,903 48,601 45,410 50,151 
220 73 23 60 28 
1,000 1,000 1,268 1,642 1,600 
191 234 252 266 199 

265,469 244,892 245,477 238,231 211,629 

174,376 173,094 161,723 143,868 126,537 

270,674 231,485 151,162 269,322 317,738 

13, 14,056 15,178 16,260 18,066 
59,169 140,325 169,848 176,028 180,000 
61,369 40,615 48,820 ,960 52,000 

178,211 79,500 16,994 143,318 150, 000 

70,313 114, 000 149, 000 153,472 155,000 

23,574 40,862 ,606 43,544 ,000 
114,319 109,808 110,869 133,106 127,000 

660 8175 916 925 
58,43 52, 50,880 44,506 41,142 
1,495,750 1,757,870 2,021,006 1,708,924 1,882,913 
*4,150 4, 445 4,519 4, 4,500 
66,400 76,035 81,620 86,987 80,000 
7171 401 243 400 

780,321 1,303,914 1,358,800 1,547,971 1,794,555 

22, 24,517 41,988 44, 45, 

285,470 322,076 171, 069 283,246 353,700 
4, 5,635 6,169 6,575 

€420 414 420 *450 4 

109,489 330,804 361,123 372,092 865,001 
8,784 19,753 109,138 141,002 150,000 

483,429 249,244 282,942 378,316 871,000 

94.750 22,565 24,086 31,178 32,000 
1,348 144,554 155,578 : 165,000 
626,715 2,209 : 728, 304 850,390 
45, 224 39,519 37,518 33,996 
1,723 1,650 1,773 1,700 1,652 
80 100 100 150 150 

133 168 252 402 426 
1,936 1,918 2,125 2,252 2,228 
163 2,639 7,885 8,840 9,000 
692 10,956 11,892 14,400 15,000 
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Table 1.—Mexico: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 


MINERAL FUELS AND RELATED MATERIALS 


Carbon black 109,728 7228, 834 270,082 
Coal, bituminousss thousand tons 6,610 6,756 7,357 
Coke 
Metallurgical. _____________ __ do— 2,815 2,808 2,974 
peridl oso ee O.. 12 11 13 
TORRÉ E mf 88 do- 65 87 65 
ff ³⁰˙¹¹ um eerie ces do- 2,892 2, 906 3,052 
Gas, natural: 
Gross million cubic feet 146,863 934,911 1,064,559 
Market abe do— 600, 051 744,891 914,873 
Natural gas liquids: 
Field condensate 
thousand 42-gallon barrels. - 105 1,259 3,597 
OUNCE noe es mw a do 38, 136 42, 689 53,644 
Petroleum: 
Orude ·ĩ· mA es eS do- 357, 985 441,348 533,329 
Refinery products 
asoline 
Aviation do_ ___ 525 585 638 
Other. — ————— do... 83,492 88,643 102,888 
Jet fue!!! do- 7,149 7,390 9.154 
Keros ine do- 12,416 13,840 14,698 
Distillate fuel oil |... do- 66,574 72, 461 8,584 
Residual fuel oil do- 85,122 963 86,684 
Lubricants... 2 -- do. ___ 2,823 2,931 2,836 
Liquefied petroleum gas do. ___ 24,030 27,024 33,058 
Asphalt —. n do. ___ 4,403 4,819 390 
Unspecified ______________ do- 6,135 6,138 7, 690 
Refinery fuel and losses do- 15,460 13,834 16,647 
iI! do... 308,729 326,628 358,267 


1980° 


280,039 
7,010 
2,845 

16 

91 

2,952 
1,298,581 
1,129,288 
139 
70,791 
108,454 


6,656 
18,478 


425,003 


1981* 


*Estimated. Preliminary.  'Revised. 
"Table includes data available through Sept. 14, 1982. 


In addition to the commodities listed, pumice and additional types of crude construction materials are produced, but 
output is not reported and available information is inadequate to make reliable estimates of output levels. 
3Sb content of ores for export plus Sb content of antimonial lead and other smelter products produced. 


*Calculated white As equivalent of metallic As content of products reported. 


SBi content of refined metal, bullion, and alloys produced indigenously, plus recoverable Bi content of ores and 


concentrates exported for processing. 


Calculated from reported Fe content on the basis of concentrate and pellets containing 66.67% iron. 
"Calculated from reported Mn content of mine production on the basis of ore containing 36% manganese. 


* Estimates by the International Tin Council. 
*Excluding that for cement production. 


TRADE 


Mexico's international trade in mineral mates of the value of Mexico's 1980 and 


commodities is given in table 2 for exports 


and table 3 for imports. Comparative esti- dollars: 
1980 1981 
Total Mexican exports. . _ _ $15,308 $19,379 
Crude oil exports ________ $9,449 $13,305 
de oil share 61.7% 68.7% 
Mining, metallurgical exports 181,347 eg 1.256 
Mining, metallurgical share 18.8% 6.5% 


1981 mineral exports follow, in millions of 


* 


THE MINERAL INDUSTRY OF MEXICO 671 


The total petroleum export values in- 
creased 40% owing to increased volumes, 
but the export contribution by mining and 
metallurgical products decreased 8%. The 
volume of mineral exports was up 20% for 
silver, 296% for copper concentrate, 66% 
for manganese, 14% for sulfur, and 9% for 
zinc concentrate. On the downward side of 
mineral volume exports were refined zinc, 
down 63%; refined lead, 9%; unrefined lead, 
30%; lead concentrate, 30%; mercury, 38%; 


Commodity 


Sulfur _________..___ _ 
Mica, quartz, feldspar, cryolite, et 
ind metal ores and concentrates __ __ 


ore and co e LaTe alloys, n mn 
um aont 333 

3 ores and concentrates 
Zinc and zinc alloys, unwrought _------ 


RR ENS 552.6 


In 1981, crude oil export volumes averag- 
ed 33% higher than the average of 827,750 
barrels per day exported during 1980. Petro- 
leum product exports were valued at $600 
million, or a 53% increase over those of 
1980. Petrochemical exports also increased 
in volume and value over those of 1980. 
Natural gas exports to the United States 
averaged 288 million cubic feet per day, for 
a total value of $526 million for the year. 
The combined value of petroleum exports 
reached slightly less than $14.6 billion in 
1981 and represented 75% of the total value 
of all exports. 

Mexico exported crude oil to 25 countries 
during 1981 and, in addition, exported only 


and fluorspar, 16%. 

The value of Mexico's silver exports fell to 
an estimated $439 million, a 35% decrease 
from the $676 million received in 1980. This 
was the result of a sharp decline in world 
market prices. In 1981, copper export vol- 
umes more than tripled those of 1980, al- 
though their value fell short of doubling. 
The value of the principal nonfuel mineral 
exports to the United States in 1981 is 
shown below, in millions of dollars: 


* 190 too 


petroleum products and petrochemicals to 7 
other countries. The crude oil exports were 
44% Istmus light crude oil and 56% Maya 
heavy crude oil. 

After the first semester of 1981, Mexico's 
prices for petroleum generally became more 
competitive with world market price trends. 
At the beginning of 1981, Istmus light crude 
oil was valued at about $38.50 per barrel, 
but at the end of the year, it had fallen to 
$35 per barrel. Maya heavy crude oil began 
the year at $34.50 per barrel but was $28.50 
by the end of 1981. 

Mexican imports by mineral sector are 
shown below, in millions of dollars: 


Sector 1980 1981 
Extractive: 
Crude oil and natural gas 8 8 
Metallic minerals 55 58 
Nonmetallic minerals 194 191 
Manufacturing: 
Petroleum derivatives 292 348 
Petrochemical |... .... : 535 522 
M urg 385 574 
Iron and steel! 1.824 2, 126 
c aun 3,293 3,821 
Percent share of total imports 18 17 


Source: Informe Anual 1981, Banco de México S.A. 
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Table 2.—Mexico: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
á Uned Other (principal) 
METALS 
Aluminum metal including alloys, all 
r ³· ⁰ IDE 5 (1) (1) 
Antimony: 
Ore and concentrate 1.311 1.051 1,002 West Germany 49. 
Metal including alloys, all forms 534 193 133 Brazil 48; El Salvador 10. 
Arsenic trioxide, gross weight |... T3 274 3,816 3,563 Brazil 115; New Zealand 36. 
Bismuth metal including alloys, all forms 240 165 165 
Cadmium metal including alloys, all 
r TTT 633 559 352 Brazil 164; Argentina 8; Colombia 6. 
Cobalt, content of concentrates (1) ES 
Cop 
Ore. and concentrate, copper content 18,742 89,787 E "e Taman any 36,910; Japan 21,473; 
Metal including alloys, all forms ... - 71,931 1345 1,083 Japan 258; Sweden 2. 
Iron and steel: 
Ore and concentrate, gross weight 418 981 981 
Metal including alloys: 
Scrap c oe 8 1,153 8,367 3,264 Mainly from France. 
Pig iron n -------- 567 (?) 
Sponge iron, powder, shot 449 16 14 
Steel, semimanufactures 15,298 12,504 11,918 Guatemala 166; Colombia 129. 
Ore and concentrate, lead content 2,565 1,343 1,343 
Metal including alloys, all form 777,014 62,470 12,034 Japan 16:512: Italy 14,872; China 
Manganese ore and concentrate T201,549 185,901 33,349 Japan 55,810; France 16,256. 
Mercury ________ 76-pound flaska _ 7183 386 32 Brazil 198; Argentina 38; Nether- 
Nickel metal including alloys, all forms 
kilograms- - 1,918 5,918 _. Belize 3,400. 
Selenium, elemental___________-~_ 34 20 _. United Kingdom 9; Brazil 6; 
Honduras 5. 
Silver metal, all forms 
thousand troy ounces_ . ™80,264 83,800 8,322 Japan 9,838; United Kingdom 6,780; 
witzerland 2,145. 
Tin metal including alloys, all forms 15 "- 
T Tungsten: Ore and concentrate 7310 396 396 
inc: 
Ore and concentrate 1123, 947 141,140 22,925 Bench ge eor d 98,115; Brazil 
96; Finland 5 
Metal including alloys, all forms 774,014 59,624 23, 559 Brazil 27 360: Guatemala 2, 198; 
Colombia 1, 813. 
NONMETALS 
Abrasives, natural,n.es |... _ (7) 1 (1) 
Asbestoss T32 21 _. Switzerland 18; Guatemala 2; 
Ecuador 1. 
Barite and witherite. |... T126,664 115,596 115,546 Jamaica 50. 
iae be e n. e. s.: 
nton ite 74 199 47 Dominican Republic 151. 
Fuller's earth - - -—----------- 16,557 20,673 121 e ,985; Peru 4,430; Turkey 
Kaolin ~- ---------------—- 4 1,503 (1) Cuba 1,500; Guatemala 1; Spain 1. 
Diamond, gem, not set or strung 
, carats_ _ , „5,000 PEN 
Diatomite _________________-~- 13, 797 3,055 217 Peru 711; Brazil 525; Argentina 490. 
Feldspar - - ------------------ 127 20 -- Guatemala 20. 
Fluorpp au! k 708,738 722,904 511,270 81065 118,659; Poland 28,797; Brazil 
Graphite, natura! „ 736,694 36,705 36,612 Guatemala 68; Nicaragua 14; 
Venezuela 11. 
um and plaster __ thousand tons 1,838 1,607 1,607 
9 including magnesium oxide 260 4.019 56 N ee Republic of South 
rica 1,065. 
Mica: Crude including splittings and 
ae 8 19 12 12 
Perlite: Crude, activated, expanded 72, 906 1.881 49 Brazil 813; Peru 211; Colombia 206. 
Precious and semiprecious stones 
excluding diamond ........ kilograms_ _ 12.596 4.190 40 Japan 2,353; France 680. 
Salt RAS thousand tona. . 5,233 5,2571 1, 460 Japan 3,706; Nicaragua 44; Canada 
Sodium compounds, n.e.s.: 
Sodium hydrox ide 252 1.692 _. Guatemala 684; El Salvador 544. 
Sodium sulfate |. T152,094 166,028 20 X Brazil 127,563; Venezuela 18,657; 
Colombia 6,844. 
Stone, sand and gravel: 
Dimension stone: Marble 1,003 898 314 ao 450; Guatemala 81; China 
Dolomite, crude and calcined, chiefly 
refractory- grade 2,461 788 -- Guatemala 750; El Salvador 37. 
Gravel ande crushed rock _______- NA NA NA NA. 
Quartz and quartzitTe 252 708 107 West Germany 1. 


See footnotes at end of table. 
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Table 2.—Mexico: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 : 
TOM apes Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Sand excluding metal- bearing 15,419 N NA NA. 
Strontium minerals (celestite .... 39, 31,954 31,548 Japan 411. 
Sulfur, elemental, all forms 
| thousand tons 11,120 1.150 995 Brazil 44: France 43; Spain 21. 
Talc and steatilte (1) (1) () 
Vermiculite 1.228 276 276 
Wollaston ite 339 984 500 Nicaragua 382; Panama 97. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural . .... 983 624 44 Belize 580. 
Carbon black _________________ 1,079 697 566 Argentina 75; Uruguay 23; Cuba 20. 
Coal, all grades including briquets _ — __ 1488 (3) (7) 
Coke and semico kee 10 12 1 Nicaragua 10; Japan 1. 
Petroleum: 
Crude oil 
thousand 42-gallon barrels. .. 194,485 302,129 NA NA. 
Refinery products: 
asoline _________- do- ae aes 
erosine _—-------- do... ee 137 NA NA. 
Distillate fuel oil! do... 446 NA NA. 
gener fuel af 3 "MESE 1,442 NA NA NA. 
iquefied petroleum gas 
do- 2,161 5,313 NA NA. 
r Revised. NA Not available. 
Less than 1/2 unit. 
Table 3.— Mexico: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 
d ae Other (principal) 
METALS 
Aluminum metal including alloys, all forms .. _ 38,559 37,527 24,846 5 7281; Canada 2,552; 
ce 2,406. 
Arnie kilograms. . 99 1 1 
Beryllium: Ore and concentrate do- 4,645 23 13 Japan 9. 
Bismuth metal including alloys, all forms 
do- 131 35 33 
Cadmium metal including alloys, all forms 
do- 1504 30 17 West Germany 7. 
Chromium: Chromite _______________ _ 155,086 36,906 23,769 Cuba 9,026; Philippines 1,682. 
Cobalt metal including alloys, all forms 
do- r69 76 31 Belgium-Luxembourg 37; 
: , Canada 6. 
Copper metal incluc.ing alloys, all forms 722,078 43,287 21,492 United Kingdom 7,836; Chile 
5,565; Netherlands 2,489. 
Iron and steel: 
Ore and concentrate 571,916 381,418 256,967 Brazil 44,700; Bahamas 27,036; 
Metal: Canada 25,729. 
Pig iron and similar materials 749,995 98,335 88,698 Italy 8,126; Brazil 1,334. 
o nde ste nee ane 1356, 097 232,883 232, 143 
Sponge iron and powder 721,651 38,259 38, 255 
Steel, primary ſormmmm 4,230 9,571 2,199 Italy 3,873; Ecuador 3,497. 
Lead metal including alloys, all form 1388 1.278 1.278 
Magnesium metal including alloys, all forms 12,247 5,576 6.232 Canada 175; Norway 119; West 
rmany 45. 
Manganese: Ore and concentrate 29,637 99,298 15,068 Congo 64,218; Brazil 20,012. 
Mercur? / 76-pound flasks _ 82 (1) (1) 
Yo bapa 
and conoentrate 693 289 278 West Germany 11. 
Ni Metal including alloys, all form 234 152 132 West Germany 17; Austria 2. 
ickel: 
Matte, speiss, similar materials... 14.590 3,208 — 2,287 prance 356; Canada 212; Cuba 
Metal including alloys, all orm "265 135 36 France 51; Belgium- 


See footnotes at end of table. 


Luxembourg 18; West 
Germany 16. 
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Table 3.—Mexico: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Platinum-group metals, all forms: 
Palladium 


Platinum do... 
Selenium, elemental. - ------- kilograms_ _ 
Tin: 


Ore and concentrate, gross weint 


Metal including alloys, all form 
Titanium: 
Ore and concentrate: 


Titaniferous sl 
Tungsten metal including alloys, all form 
Zinc metal including alloys, all forma 

NONMETALS 


Abrasives, natural, n. eas 
Asbestos 


Boron materials: 
Crude naturalborates |... 
Clays, crude, n.e.s.: 
ntonite _____________________ 
Fuller’s earth 
! oec 


Crude including splittings and waste 
Worked including agglomerated splittings_ _ 


Precious and semiprecious stones excluding 
iamond______________- kilograms. _ 
Quartz, piezoelectric and other crystal 


Salt onu iL ees 
Stone, sand and gravel: 

Dimension stone: Marble 

Dolomite, chiefly refractory grade 

quer and quartzite excluding electrical- 
Sulfur, elemental, all forms . 
Talc, steatite, pyrophyllite E ay ea ea mate 


Vermiculite 
MINERAL FUELS AND RELATED 
MATE 
Carbon black and gas carbon: 
DE JJ ⁵ ͤ K E 
Gas carbon 
Coal, all rades including briquetss 
Coke and semicoke— - 
Peat including peat briquets and litter 
Petroleum, refinery products: 
Gasoline - - thousand 42-gallon barrels. _ 
Kerosine and jet fuel. o- 
Distillate fuel oil |... do- 
Residual fuel oil .. ... „ do... 
rents do... 
uri fied l d 
iquefied petroleum gass _ — Orcus 
Paraffin do- 
Unspecified __________-_~- do... 


TRevised. NA Not available. 
! Less than 1/2 unit. 


1979 


74,158 


11,615 
202 
101,557 
"126,818 
403 


1980 


1,005 
79,013 
127,490 
275 


398 
176 
816,259 
110,228 
109 


United 
States 


Sources, 1980 
Other (principal 


Switzerland 2,990; West 
German 64; Republic of 
„ 519; Spain 109; 

est 
Republic of South Africa 64. 
West Germany 8. 


Pam Singapore 445; Chile 


Australia 55,735. 
Australia 819; Switzerland 30. 


West Germany 46. 


West German DE 

Canada 42,1 Republic of 
South Africa 6,069; Switzer- 
land 2,198. 

Peru 28,503; India 22,697. 


United Kingdom 9. 

nio nin N 1 Belgium- 
uxembou 

Denmark 70; Weet tan: 1. 


y 
Switzerland 2; Denmark 1. 
wo Germany 11; Switzerland 


Italy 74; China 22. 
Brazil 2,500; Netherlands 22. 
Canada 23; Belgium- 
Luxembourg 2. 
Japan 8; Spain 3; West 
rmany 2. 
West Germany 208; Chile 10. 


Japan 26. 
Italy 1,853; Guatemala 1,240. 


Sweden 431; Switzerland 215. 
West Germany 2; Italy 2. 
Italy 3,738 


Canada 88,485; Colombia 
51,113. 
Colombia 9,208. 
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COMMODITY REVIEW 


METALS 


Antimony.—At the end of 1980, NL In- 
dustries, Inc., sold its 49% share in Cía. 
Minera Refinadora Mexicana, S.A., to LIG 
Overseas Ltd., a subsidiary of Lead Indus- 
tries Group, Ltd., of London. LIG interest 
was to be managed by the firm's US. 
subsidiary, Anzon America, Inc. Minera 
Refinadora operated an antimony mine at 
Wadley and has been the major supplier of 
ore to Anzon’s antimony oxide plant at 
Laredo, Tex. Anzon expected that Minera 
Refinadora would initiate mine expansion 
plans. Anzon did not plan to build an 
antimony oxide plant in Mexico but ex- 
pected to use the increased mine production 
to supply its expanding Laredo antimony 
plant. 

Copper.—An estimated 8095 of Mexico's 
copper production originated from mines in 
the State of Sonora. The opportunity for 
Mexico to provide more of its refined copper 
requirements remained dependent on the 
completion of the Mexicana de Cobre S.A. 
La Caridad smelter and refinery. Until 
then, Mexico must import significant 
amounts of refined copper while exporting 
significant amounts of copper concentrate. 
In 1981, Mexico imported over 105,000 tons 
of copper in various forms at a cost of $230 
million. | 

A study by the Mexican Copper Produc- 
er's Association indicated that even if 1990 
production capacity reached the projected 
target of 380,000 tons per year, internal 
demand could increase at a greater rate and 
reach 388,000 tons or more per year. 

Increased production from the La Caridad 
Mine near Nacozari, Sonora, was the major 
reason for Mexico's upswing in total 1981 
copper production. Even so, La Caridad's 
1981 production and export of about 450,000 
tons of copper concentrate was 22% below 
earlier projections. The 180,000-ton-per-year 
smelter under construction was expected to 
come onstream in 1983. The La Caridad 
complex was also to include a 150,000-ton- 
per-year refinery, a wire factory, and a 
1,800-ton-per-day molybdenum plant. By 
the end of 1981, Mexicana de Cobre, a joint 


venture of private Mexican interests (56%) 
and Government agencies (4490), had in- 
vested over $1 billion in La Caridad, and 
completion of the smelter and molybdenum 
plant was estimated to require another $500 
million. The refinery cost was estimated at 
an additional $100 million. The high costs 
were attributed to inadequacies in the origi- 
nal design of the tailings pond and the 
increased cost of building the smelter. A 
heavy investment was also required for the 
development of infrastructure. 

In 1981, the Cía. Minera de Cananea mine 
and smelter produced about 38,000 tons of 
blister and electrolytic copper and 353,660 
ounces of silver. The company was proceed- 
ing with a major expansion project, which 
included opening the Kino and Colorado- 
Veta open pits for mining and increasing 
capacities at the concentrator, smelter, and 
electrolytic facilities. 

In 1981, Atlantic Richfield Co. sold its 
34% interest in Cananea to the Nacional 
Financiera, the Government development 
bank. This Government bank then had a 
49% equity in Cananea, while private Mexi- 
can interests held the remainder. 

Industria Minera Mexico, S.A. (IMMSA), 
produced about 34,000 tons of copper as a 
coproduct from several of its mining oper- 
ations. The more important of these were 
the San Martin unit in Zacatecas State, 
Charcas unit in San Luis Potosí State, 
Santa Barbara unit in Chihuahua State, 
Tecolote unit in Sonora State, and Inguaran 
unit in Michoacan State. The IMMSA 
42,000-ton-per-year copper smelter at San 
Luis Potosí also processed concentrate from 
other producers. 

The three major copper producers men- 
tioned above accounted for about 9296 of 
Mexico's total mine output of copper. 

Iron Ore.—Mexico's domestic iron ore 
production was expected to meet the needs 
of the Siderürgica Mexicana (SIDERMEX) 
controlled steel producers until the 1990's, 
after which it probably would be necessary 
to import ore. Pellet production by the 
major iron ore-producing companies is 
shown in table 4. 


676 


MINERALS YEARBOOK, 1981 


Table 4.—Mexico: Pellet production of major iron ore producers 
(Million metric tons) 


Company 
(principal mines) 


ae Minero Benito Juarez—Pena Colorado (Peña Colorado 


Industrial Alfa, S.A. (Las Encinas Mine) .. _ 


HYLSA—Gru 


ps iod adn ro Cárdenas-Las Truchas, S.A. (Ferrotepec 


NA Not available. 
1Incomplete. 


Hojalata y Lamina, S.A. (HYSLA), the 
steel company of Grupo Industrial Alfa, 
S.A., produced about 2 million tons of iron 
ore from its Las Encinas Mine, Colima 
State. In 1981, ore reserves at Las Encinas 
were estimated at 24 million tons. The ore 
was pelletized onsite. Las Encinas ore aver- 
aged 55% iron content compared with the 
47% iron content of ore HYSLA received 
through its 28.5% equity in the Pena Colo- 
rado Mine. 

HYSLA was actively exploring for new 
iron ore deposits in the States of Michoacan, 
Chihuahua, and Guerrero. Its development 
of the Aguila iron deposit in Michoacan 
State has been delayed, and mine produc- 
tion was not expected to begin until 1985. 
This mine was expected to produce 1.5 
million tons of ore per year averaging 42% 
iron. HYSLA plans included the construc- 
tion of a second pelletizing plant at the Las 
Encinas site to handle the increased input. 
The Aguila Mine is 91 kilometers from the 
Las Encinas site. 

The Las Hércules Mines, Coahuila State, 
of Fundidora de Monterrey S.A. (FMSA) 
were not expected to produce above mini- 
mal levels until 1983 when the 90-kilo- 
meter, 8-inch slurry pipeline from the Altos 
Hornos de México S.A. (AHMSA) La Perla 
Mine in Chihuahua State was scheduled for 
completion. This pipeline was to feed into a 
310-kilometer, 14-inch pipeline under con- 
struction from the Las Hércules Mines to 
Monclova. The FMSA Cerro de Mercado 
Mines in Durango State were expected to 
close in 1983, when both of the Las Hércules 
Mines in Coahuila State were to be opera- 
tional. The Body No. 9 Mine at Las Hércules 
has been operational for 10 years, but 


Average 
iron 
1979 1980 1981 Content 
(percent) 
aa 1.9 2.1 2.4 68 
E 1.5 1.5 1.6 67 
T 1.0 1.1 1.5 64 
m 1 NA 9 63 
PNI 3 E! 3 63 
a 5.4 15.1 6.7 


the mine called Cascolinas had not yet 
opened. An estimated 1.5 million tons of 
concentrated ore would be pumped annual- 
ly from La Perla to the Las Hércules site, 
where 3.5 million tons of concentrated ore 
would be added for further transport to 
AHMSA facilities at Monclova. Iron ore 
reserves at the Las Hércules Mines were 
revised upwards from 53 to 85 million tons. 
Ore reserves at the AHMSA La Perla Mine 
were estimated at 46 million tons. 

Iron and Steel.—Although high interest 
rates and shorter periods for servicing debts 
continued to threaten many Latin Ameri- 
can steel expansion projects, Mexican pro- 
ducers have proceeded with their ambitious 
plans to more than double their combined 
installed capacity by 1990. 

On the whole, the Mexican steel compa- 
nies have not encountered problems in ob- 
taining financing. Financial difficulties of 
the Grupo Industrial Alfa, S.A., were re- 
portedly caused by a combination of servic- 
ing large overseas loans and the Govern- 
ment relaxation of some controls on the 
importation and commercialization of steel 
products. In 1981, Alfa received a $680 
million loan from the Government-owned 
Banco National de Obras Publicas S.A. Alfa 
budget reductions were not expected to 
affect the HYSLA expansion project at 
Monterrey. 

HYSLA, Mexico's largest private steel- 
maker, formed one of the three Grupo Alfa 
divisions. The HYSLA main steelworks had 
a crude steel capacity of 970,000 tons per 
year and was located in Monterrey. Lower 
capacity HYSLA steelworks have been 
established at Xoxtla near Puebla (500,000 
tons per year) and at Mezquital near Mon- 
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terrey (100,000 tons per year). HYSLA com- 
bined crude steel capacity approximated 1.6 
million tons per year. 

The HYSLA Monterrey expansion, Proj- 
ect 1600, involved a two-step process to raise 
capacity to 1.6 million tons per year by the 
end of 1983 and 2 million tons per year by 
1985. To accomplish this, HYSLA planned 
to convert its No. 3 direct-reduction plant to 
the new continuous direct-reduction process 
known as HYL III. Through this modifica- 
tion, the plant capacity would be increased 
slightly from 480,000 tons per year to 
500,000 tons. A new 750, 000-ton-per-year 
direct-reduction plant, a new electric melt- 
ing shop, improvements to the hotstrip and 
plate mills, a continuous cold mill, and 
soaking pits were also scheduled as part of 
the expansion project. The Puebla and Mez- 
quital plants were also programed for a 


Company 
SIDERMEX: 
AHMSA 


HYSLA: 


Monterrey plant |... 
tal plant 


Mezqui 


Puebla plant 


Lead and Zinc.—In 1981, Mexico ranked 
seventh in world zinc mine production and 
sixth in world lead mine production. The 
decrease in silver prices influenced associat- 
ed zinc production as some companies cur- 
tailed output from mines with low-grade 
silver values. Lead and zinc concentrate 
production was expected to rise in the 
future as several of the larger producers 
complete expansion programs. 

The 114,000-ton-per-year electrolytic zinc 
refinery of IMMSA at San Luis Potosí was 
not completed in 1981. A revised date for 
startup testing was given as October 1982. 

Molybdenum.—Mexico's entire 1981 mo- 
lybdenum production was from the State of 
Sonora. In 1981, the Cumobabi Mine of 
Minas Cumobabi S.A., a subsidiary of Min- 
era Frisco S.A. de C.V., completed its first 
full year of operation with a production of 


677 


combined steel capacity increase from 
600,000 tons per year to 1.1 million tons per 
year. Total combined HYSLA capacity in 
1990 was projected at 3 million tons per 
year. 

SIDERMEX, Mexico's state steel holding 
company, was programing steel and direct 
reduction plant expansions for the compa- 
nies under its control—AHMSA, FMSA, 
and Siderürgica Lázaro Cárdenas-Las Tru- 
chas, S.A., also known as SICARTSA. Tubos 
de Acero de México S.A., also known as 
TAMSA, Mexico's sole producer of seamless 
pipe and the second largest private produc- 
er of crude steel, expected to invest $700 
million by 1985 to meet increased demands 
from PEMEX. 

Reported capacity expansions planned by 
public and private steel-producing compa- 
nies are shown below, in thousands of tons: 


1981 1986 1990 
3,300 4,200 4,200 
1.150 1.350 1,350 
900 2,800 3, 200 
-- 1800 6. 100 
5,300 10,150 14,850 
1,000 2,000 2,000 

100 
) 1,000 1,000 

500 
1,600 3,000 3,000 
440 820 900 
1,100 1,600 2,000 
8,490 15,570 20,750 


467 tons of molybdenum trioxide. The com- 
pany was reportedly experiencing some 
technical difficulty separating the molybde- 
num from associated copper. 

AMAX entered into a joint venture with 
Cia. Minera Fresnillo to develop a molybde- 
num property at Opodope, also in Sonora 
State. This deposit was reported to have 150 
million tons of medium-grade ore reserves. 

The molybdenum plant at the La Caridad 
copper complex was to have been operation- 
al in 1981 but was rescheduled to open in 
1982. 

Silver.—In 1981, Mexico was again the 
leading world producer of silver, and de- 
spite the continuing downward trend of 
world market prices, production rose to a 
record level. The $550 million value of 1981 
production was 44% below the value of 1980 
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production, even though the 1981 volume 
was 12% higher. 

Silver reserves were last estimated in 
1979 at 950 million troy ounces. Precise 
estimates are difficult to obtain because 
most silver is mined as a byproduct of other 
metals. Total annual mining capacity in 
1978 was estimated at 60 million troy 
ounces, but by the end of 1982, this capacity 
was expected to increase to 75 million troy 
ounces. This increased capacity was ex- 
pected to come from the Real de Angeles 
Mine, the La Minita barite mine, the Cuale 
Mine, and expanded capacity at the Taxco, 
San Martin, Fresnillo, and Santa Barbara 
Mines. Annual refining capacity in 1981 
was about 50 million troy ounces. 

In 1981, there were about 62 companies 
engaged in silver mining. Of these, seven 
accounted for about 70% of production, and 
the remainder came from small- and 
medium-size producers. The largest private 
producers were Industrias Pefioles S.A. de 
C.V., IMMSA, Minera Frisco S.A. de C.V., 
Minas de San Luis S.A., Minera Mexicana 
Sombrerete S.A., and Cía. Minera de 
Cananea. 

The largest silver producer was Indus- 
trias Penoles S.A. de C.V., whose major 
silver-producing mines were the Fresnillo 
and Naica units. These two mines were 
operated by Cía. Fresnillo S.A., in which 
Penoles held a 60% equity and AMAX held 
40%. The Fresnillo group of mines produced 
7.9 million troy ounces of silver and 5,600 
troy ounces of gold in 1981. Penoles owned 
an electrolytic refinery at Torreon, Coahui- 
la State, where ore purchased from other 
Mexican producers was also refined. 
Penoles treated foreign concentrates, pri- 
marily from Peru, under temporary import 
permits. In 1981, Pefioles refined about 35 
million troy ounces of silver, of which about 
12 million troy ounces originated from its 
own mines or from the mines of its affiliat- 
ed companies. 

IMMSA was Mexico's second largest sil- 
ver producer. IMMSA was the largest sub- 
sidiary of the joint holding company Mexi- 
co, Desarrollo Industrial Minera S.A. (ME- 
DIMSA), in which Asarco, of the United 
States has maintained a 34% interest. All of 
the MEDIMSA-held affiliated companies 
produced 18.9 million troy ounces of silver 
and 52,900 troy ounces of gold in 1981. 
IMMSA produced about 7.5 million troy 
ounces of silver from its own mines. 
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Minera Frisco S.A. de C.V., a large silver 
producer from its own mines, joined with 
Placer Development, Ltd., of Canada (3490) 
and the Comisión de Fomento Minera (33%) 
to form Minera Real de Angeles S.A. de C.V. 
as the operating company for the Real de 
Angeles silver mine in the State of Zacate- 
cas. When fully operational, this $170 mil- 
lion project was expected to be the largest 
open pit silver mine in the world and have a 
production of 7 million troy ounces of silver 
per year. Mine development was well un- 
derway, and production was scheduled to 
begin in May 1982. In 1981, Frisco joined 
with Armco, Inc., of the United States, to 
form Minera Cerro de Plata S.A. de C.V. to 
explore for silver ore in northwestern Mexi- 
co. 
Industrias Luismin S.A. de C.V., Minera 
Mexicana Sombrerete S.A., and Gov- 
ernment-owned Cia. Real del Monte y 
Pachuca S.A. have each produced about 3 
million troy ounces of silver per year, as has 
Cia. Minera de Cananea, a major copper 
producer. 

A number of silver projects have been 
held back owing to high financing and 
development costs and lower than projected 
silver prices. The 40% excess profits tax on 
silver imposed in 1980 was a deterring 
factor to mine development. Given silver's 
subsequent price decline, the effect of this 
tax became largely psychological, and it was 
removed in June 1981. The unfavorable 
factors governing increased output, primar- 
ily silver prices, may continue to dominate 
company decisions on expansions and new 
projects. Small producers were especially 
susceptible to silver price declines, and 
many were threatened with closure. 

Tungsten.—In 1981, about 250 tons of 
tungsten concentrate was produced in the 
State of Sonora, representing about 90% of 
Mexico's total production. Sonora’s output 
was dominated by three companies, of 
which Tungsteno de Baviacora, S.A., was 
the largest producer. The producing compa- 
nies have been seriously affected by reduced 
market prices and were reported as pre- 
paring to scale down their operations. 

Two Canadian companies have formed a 
joint venture with Grupo Alfa to develop 
the San Alberto Mine near Alamos, Sonora 
State. San Alberto ore reserves were esti- 
mated at 6 million tons averaging 0.6% 
tungsten. Production was scheduled to be- 
gin in 1983, although the expected rate of 
mine output was unannounced. 
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Barite.—The brisk demand for barite 
from the oil industry continued to prompt 
new mining investment in Mexico. Pro- 
duction by one of the newer companies, 
Government-owned Barita de Sonora S.A. 
de C.V., reached 500 tons of barite per day 
in 1980. The company estimated that pro- 
duction would eventually reach 300,000 tons 
per year. The company reported proved 
reserves of 15 million tons and had acquired 
exclusive exploration rights on a 76,800- 
hectare tract near Mazatan, Sonora. Barita 
de Sonora budgeted over $24 million for 
exploration work in 1982. 

The other large barite producer under 
development in Sonora State was Minera 
Baucarit S.A., a privately held company 
formed by F.M.C. Corp. of the United States 
and Protexa, S.A., of Mexico. Baucarit's 
open pit mine, located 100 kilometers east- 
southeast of Hermosilla, had reported prov- 
en reserves of 20 million tons. About 475,000 
tons of material was to be mined annually, 
including 290,000 tons of ore and 145,000 
tons of waste. 


Grade: 
Submetallurgical _ _ 
Metallurgical. -- 


Mexico’s major export markets continued 
to be the United States and Canada. Compe- 
tition from South African acid-grade mate- 
rial and Chinese metallurgical-grade, both 
lower priced, has had some affect on Mexi- 
co's export sales, which declined 16% to 
604,900 tons in 1981. The Instituto Mexica- 
na de la Fluorita has set the export price for 
Mexican fluorite, primarily to protect the 
small producer. 

Although there were about 140 mines 
producing fluorspar in Mexico, 9 of these 
accounted for 85% of production. Mexico’s 
largest individual producer was Cia. Minera 
Las Cuevas, S.A., operating in the State of 
San Luis Potosi. Las Cuevas, which alone 
contributed 33% to Mexico’s total produc- 
tion, planned to increase acid-grade capaci- 
ty from 200,000 to 300,000 tons per year by 
1983. 


Phosphate — Rock.—Under Mexican 
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In the area surrounding Tecolotlan, Jalis- 
co State, approximately 23 barite mines 
were under development at a total initial 
investment cost of almost $3 million. 

The La Minita barite mine, owned by 
Penoles and located in Michoacan State 
near the towns of Aguililla, Taricato, and 
Chinicuila, initiated production in 1981. It 
was expected to eventually produce 240,000 
tons of barite per year plus 30,000 tons of 
zinc concentrate, 4,000 tons of lead concen- 
trate, and some silver. The ore averages 
59% barium carbonate-barium sulfate. Bar- 
ite demand by the Mexican oil industry was 
expected to be over 600,000 tons in 1982, 
well above the present production capabili- 
ty of the domestic producers. 

Fluorspar.—Mexico retained its position 
as the largest fluorspar producer and in 
1981 accounted for 19% of world produc- 
tion. A substantial volume of Mexican acid- 
grade fluorspar was used by four domestic 
plants to produce hydrofluoric acid. Mexi- 
co’s sales of fluorspar by grade are shown in 
the following tabulation, in thousand met- 
ric tons: 


mining law, phosphate mining is closed to 
companies with foreign participation. In 
January 1981, phosphate production began 
at the new state-owned Roca Fosfórica 
Mexicana S.A. de C.V. (ROFOMEX) mine in 
Baja California. Full production of 60,000 
tons per month of phosphorus pentoxide at 
the ROFOMEX San Juan de la Costa Mine 
was reportedly reached at the end of the 
year. All output was shipped by sea to the 
Fertilizantes Mexicanos S.A. plant at 
Lázaro Cárdenas, about 200 miles north- 
west of Acapulco. 

The San Juan de la Costa reserves, locat- 
ed 35 miles north of La Paz on the Gulf of 
California, were reported at 45 million tons 
grading 18% P. O,. The beneficiation and 
concentration processes used seawater, and 
fresh water was used after flotation to 
remove chlorides. ROFOMEX, concerned 
with environmental effects, was experi- 
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menting with several different techniques 
to reduce the discharge of effluents into the 
sea. 
The Santo Domingo phosphate operation 
on Baja California's Pacific coast, about 150 
miles northwest of La Paz in the area of 
Bahia de Magdalena, was in the construc- 
tion phase with startup scheduled for late 
1982. ROFOMEX expected Santo Domingo 
output to reach 1.5 million tons per year by 
late 1983. Proven reserves at Santo Domin- 
go were reported at 1.1 billion tons, aver- 
aging less than 5% P. O.. The proven re- 
serves represented about 4% of the whole 
phosphate-bearing beach sand in the area. 
The planned mining technique was to be 
dredging. Although a low-grade ore, the 
sand-grain nature of Santo Domingo re- 
serves offered the advantage of lower min- 
ing and processing costs. 

Sulfur.—In 1981, Mexico, the biggest sul- 
fur producer in Latin America and the 
fourth largest in the world, planned to raise 
sulfur output from 2.1 million tons in 1980 
to 3.2 million tons in 1985. Sulfur was an 
important source of foreign exchange, and 
domestic needs were estimated to reach 1.8 
million tons by 1985. This would leave 1.4 
million tons for export. The main sulfur 
producers in Mexico were Azufrera Pa- 
namericana, S.A. (APSA), and Cía. Explora- 
dora del Istmo, S.A., both state-owned com- 
panies. The two firms shared a merged 
management and also were responsible for 
the international marketing of the recover- 
ed sulfur produced by PEMEX in its refin- 
eries. 

In 1981, sulfur was mined in Jaltipan, 
Texistepec, and Coachapa. Mesquital, a 
group of deposits near Minatitlan and Hi- 
delgotilan, Veracruz, was being considered 
for exploitation. The newest APSA sulfur 
venture was the fully automated $66 mil- 
lion Coachapa plant that went into oper- 
ation in September 1981. The plant had an 
initial capacity of 600,000 tons per year. 
APSA had also invested another $66 million 
in a new sulfuric acid plant in Jaltipan, 
Veracruz. 

During the period 1977-80, the United 
States imported 4396 of its foreign sulfur 
from Mexico, the second most important 
source after Canada. 


MINERAL FUELS 


In February 1981, the Mexican National 
Energy Plan (NEP) was passed into law. 
The major parts of the NEP were discussed 
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in the 1980 Minerals Yearbook, Volume III, 
chapter on Mexico. An impact assessment 
of the NEP was difficult because it had been 
in effect for only a short time and was based 
on then-existing planning in the various 
energy sectors. Some of the NEP goals have 
shown signs of proving elusive. Namely, the 
readjustment of domestic fuel and electrici- 
ty prices, particularly gasoline and diesel 
fuel, the demand for which has been in- 
creasing faster than anticipated. This has 
had repercussions in the refining sector 
where it was reported that expansion plans 
may need to be accelerated. The NEP was 
also tied to the National Industrial Develop- 
ment Plan and the economic and energy 
growth forecasted by that plan. 

Regardless of whether some reeval- 
uations or adjustment in the NEP become 
necessary, the plan represented an official 
commitment to develop all energy resources 
as opposed to allowing energy development 
to fall into overdependence on petroleum. 

Coal.—Almost 100% of the coal produced 
in Mexico originated in the State of Coahui- 
la. There are eight well-known coal basins 
in that State that contain 90% of Mexico’s 
2.4 billion tons of proven coal reserves— 
Sabinas, Las Esperanzas, Saltillo, Lampaci- 
tos, San Patricio, Las Adjuntas, Monclovia, 
and El Salvador. 

About 44% of Mexico's producing oper- 
ations have utilized longwall mining tech- 
niques, 36% utilized open pit mining, 14% 
involved traditional room and pillar tech- 
niques, and 6% employed other removal 
techniques. 

In December 1981, the Comisión Federal 
de Electricidad, also known as CFE, inaugu- 
rated the first generating unit planned for 
Rio Escondido, Mexico's first large-scale 
coal-fired electric generating plant. This 
$630 million complex was designed to have 
four 300-megawatt generating units. The 
second generating unit was expected to 
become operational in 1982, followed by the 
remaining two units in 1983. The facility 
was under construction about 29 kilometers 
south of the town of Piedras Negras in 
Coahuila State. The facility was to service 
an area where electricity demands have 
been increasing rapidly, including Monter- 
rey and Monclovia. 

Coal to fuel the plant was to be mined 
from nearby underground and surface 
mines by the state-operated Minas Carbo- 
nifera Rio Escondido S.A. Proved noncoking 
steam coal reserves in the vicinity were 
placed at 322 million tons. Probable re- 
serves, estimated at 600 million tons, were 
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considered sufficient to provide fuel for 
three plants the size of Rio Escondido for 30 
years or more. The coal has been described 
as having a high-ash and low-sulfur content. 
Pollution controls have been incorporated 
into the thermoelectric facility design, and 
no environmental problems were antici- 
pated. About two-thirds of the 37% ash 
residue expected from burning the coal was 
to be recovered from exhaust gases and 
Stored for use in the cement and building- 
material industries. The remaining one- 
third of ash residue would be recovered 
from the bottom of the boilers. Not consid- 
ered recyclable, it would be buried in desig- 
nated areas to prevent wind-carried con- 
tamination. 

Petroleum and Natural Gas.—The offi- 
cial 1980 estimate of 60 billion barrels of 
proved crude oil, natural gas liquids, and 
dry natural gas liquid equivalents was in- 
creased to 72 billion barrels in 1981. Dis- 
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counted as erroneous were reports that 
these hydrocarbon reserves had reached 106 
billion barrels. Without the dry natural gas 
liquid equivalent reserves, Mexico tied with 
Iran to rank fourth in the world in proven 
petroleum reserves. Higher reserve figures 
were generally expected to be announced in 
1982, if discoveries made during 1981 in 
southern Mexico prove to be as large as 
preliminary data indicated. 

The increased proven reserves were prin- 
cipally due to the discovery of deposits in 
the Gulf of Campeche, Mesozoic deposits in 
the Chiapas-Tabasco areas, and a re- 
evaluation of the paleocanal deposits of 
Chicontepec. The proven hydrocarbon re- 
serve components included 48 billion bar- 
rels of crude oil, 9 billion barrels of natural 
gas liquids, and 15 billion barrels of dry 
natural gas liquid equivalent. Proven hy- 
drocarbon reserves, by zone, are shown in 
table 5. 


Table 5.—Mexico: Proven hydrocarbon reserves 
(Million 42-gallon barrels, unless otherwise specified) 


Liquid hydrocarbons 
tural Dry 
Zone meilon Crude Conden- natural Total Total 
cubic feet) oil sate gas liquid 1981 1980 
equivalent 
Northern 23.6222 222 ee eee 11,248 432 295 2,250 2,977 2,761 
Cent“! 8 3,782 1.410 196 758 2,362 2,526 
Southern -----------------------——- 33,599 35,312 7,102 6,659 49,073 37,235 
Chicontepeõeeee d 26,724 10,930 1.322 5,345 17,597 17,605 
7··ù³ ä ³⁰ AA 75,352 48,084 8,915 15,010 72,008 XX 
r è ehe 64,511 44,161 3,063 12,902 XX 60, 126 
XX Not applicable. 


Includes Angostura and Poza Rica. 


Pata may not add to totals shown because of independent rounding. 
Source: Petróleos Mexicanos. Memoria de Labores, 1980, 1981. 


In 1981, total crude oil production in- 
creased 19% over that of 1980, mainly 
because of a 21% increase in output from 
the Southern Zone. Within this zone, the 
Gulf of Campeche and the Comalcalco dis- 
trict were especially productive. As shown 
in table 6, the Southern Zone was again the 
predominant producing area, overshadow- 
ing the other zones with a 92% share of 
total crude oil production. 

In 1981, natural gas production was very 
close to early projections of just over 4 


billion cubic feet per day. Almost 17% of 
this gas was flared. All of the associated gas 
produced in the offshore Campeche fields 
was flared at the production site. PEMEX 
had almost completed a pipeline system 
from these wells to shore, which would 
allow almost all of the Campeche natural 
gas to be collected. Facilities to remove 
sulfur were under construction, as were 
increases in gas transmission capacities and 
new links in the national gas pipeline 
network. 
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Table 6.—Mexico: Petroleum and natural gas production 
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Crude oil 
Natural gas 
ane (thousand 
Region and district (million cubic feet) 42-gallon barrels) 
1980 1981 1980 1981 
Northern Zone: 
Northeastern Frontierk᷑r;-huuh;h; 192,034 168,108 F 1313 2237 
Northern 20,065 20,719 12,833 12,400 
Sl ³ð / ³ eee ee Deum 7,314 8,959 1,006 1,233 
% munus ee n x pe e 219,413 197,786 120, 152 19,870 
Central Zone: 
Pora CCÄÄ²⁰⁵˙llẽ m K i eM e 56,238 45,121 342.466 142,895 
New Golden Cane 7,147 14,578 M seu 
Papaloapan Basin 13,109 18,621 r 54 447 65,811 
TOi]. s “] ³˙üAAAAAA zu a aate 16,494 78,926 746,913 48,106 
Southern Zone: 
DuleBa. hs et AAA pU E 23,177 21,390 20,571 18,442 
Ciudad feen 157,123 184,813 47 
Comalcalco: 
r d E LE 1,246 6,152 1,856 7,761 
Cretaceous ___________________________e 701,089 778,306 365,458 333,648 
Plin cm Ra ⁰⁰⁰ y t 18,271 19, 21,192 18,912 
Nanchital `- -------------------—-—---——-—- 1,332 1,621 1,893 1,760 
Gulf of Campeche... ------------------—- 94,486 193,242 224,511 395,114 
Tota hoi st ie ˙ ee M 1,002,674 1,205,484 641,528 775,665 
eee a ee ua eem 1,298,581 1,482,196 F708,593 844,241 


"Revised. 
1Includes 124,440 barrels of condensate. 
3Includes 105,485 barrels of condensate. 


Includes 39.5 million barrels of light crude and 2.9 million barrels of heavy crude. 
Includes 40.4 million barrels of light crude and 2.5 million barrels of heavy crude. 


5Includes 14,640 barrels of condensate. 
* Includes 203,305 barrels of condensate. 


Source: Petróleos Mexicanos. Memoria de Labores, 1980, 1981. 


PEMEX completed 342 developmental 
wells in 1981, of which 69 produced gas, 201 
produced oil, 27 were for injection, and 45 
were abandoned. Successful gas wells were 
drilled in the Reynosa, Monclova, Central 
Papaloapan, Comalcalco, and Ciudad Pe- 
mex districts. Successful oil wells were drill- 
ed in the Ebano, Cerro Azul, Poza Rica, 
Central Papaloapan, Nanchital, Agua 
Dulce, Comalcalco, and Campeche Sound 
districts. 

In 1981, PEMEX drilled 70 exploration 
wells, of which 12 found natural gas, 12 
encounterod oil, 39 were dry holes, and 7 
were stratigraphic tests. The gas discoveries 
were made in Reynosa, Monclova, and Co- 
. malcalco districts, and the oil discoveries 
were made in Monclova, Cerro Azul, Poza 
Rica, El Plan, Agua Dulce, and Comalcalco 
districts. 

By the end of 1981, PEMEX estimated 
some type of exploration work had been 
carried out over 15% of Mexico, leaving to 
be explored 65% of the remaining land 


area. The remaining 20% of land area was 
not considered to have any potential. 

New crude oil discoveries in the Chiapas, 
Tabasco, and Campeche Sound area lent 
credence to the hypothesis that Mexico's 
southern oil-producing region constitutes a 
single vast interconnected reserve system 
instead of separate oil-bearing areas. 

Onshore wells drilled north of Cardenas 
were reported as encountering large reser- 
voirs of light crude oil. The new Mora area 
in the State of Tabasco was designated as 
within the Huimanguillo oil province, 
which extended from the coast for 100 
kilometers inland to the Chiapas Moun- 
tains. The Mora reserves were described as 
occurring in Upper Jurassic rocks thought 
to cover a surface area of 30 square kilome- 
ters and averaging 500 meters in thickness. 
Additional work north of Huimanguillo in 
an offshore area adjacent to the Arrastrade- 
ro Field has reportedly established a rela- 
tionship between the onshore and offshore 
deposits. PEMEX planned to concentrate 
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exploratory drilling in these areas to evalu- 
ate the potential volume of these all- 
important light crude oils. Most of the crude 
oil from the Campeche areas have been of 
heavy grades, and the prospect of adding 
significant reserves of light-grade oil was 
encouraging. 

Gas discoveries in the Gulf of California 
near the mouth of the Colorado River were 
not scheduled for immediate development. 
Although they represented potentially 
large fields covering 40,000 square kilome- 
ters, PEMEX expected that the offshore 
Campeche gas pipeline completion and gas 
available from the onshore Huimanguillo 
area would assure Mexico a sufficient gas 
supply for the near future. Baja California 
and Sonora State gas requirements were 
expected to be met by the transmission of 
Mexican east coast gas through the United 
States and back into Mexico. 

In 1981, basic petrochemical production 
reached 9 million tons and represented a 
27% increase over that of 1980. In 1981, 
PEMEX had 84 petrochemical plants that 
produced 41 products to meet 8596 of domes- 
tic demand. Additional petrochemical 
plants at El Tejar in Veracruz State and 
Morales, Tabasco 1, and Huimanguillo in 
Tabasco State were under construction. 
Two other plants, at Laguna de Ostión and 
Altimira, were in the engineering stages. 

Uranium and Nuclear Power.—Mexico's 
commitment to nuclear power development 
became more decisive as bids were solicited 
for a $2 billion contract to complete the first 
nuclear complex near Laguna Verde in 
Veracruz State. The expanded capacity was 
expected to add about 2,400 megawatts to 
the 1,300 megawatts under construction at 
the site. Mexico's publicized plans called for 
the installation of 20,000 megawatts of nu- 
clear power by the year 2000. 

Uranio Mexicano, S.A., also known as 
URAMEX, the state-owned entity responsi- 
ble for the exploration, exploitation, benefi- 
ciation, and marketing of radioactive min- 
erals in Mexico, classified uranium reserves 
in three categories: proven, probable, and 
potential. Proven reserves were further di- 
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vided into mineral and geologic reserves. 
Mineral reserves were those considered to 
be economically recoverable, and geologic 
reserves were those that have been meas- 
ured but were not evaluated as to economic 
recoverability. Probable reserves were 
based on preliminary findings indicating 
the existence of mineral and/or geologic 
ores. Potential reserves referred solely to 
estimates based on indications of uranium 
deposits, with no regard to the current 
economic recoverability of the deposits. 

Total proven uranium reserves were re- 
ported at 19,261 tons of yellow cake equiva- 
lent, of which 15,000 tons was considered 
economically recoverable. The proven re- 
serves were distributed in the States of 
Chihuahua (5,092 tons), Durango (210 tons), 
Nuevo Leon (2,984 tons), Oaxaca (10,000 
tons), Sinoloa and Baja California (500 tons), 
and Sonora (475 tons). 

Other uranium reserves were reported as 
associated with the Cananea copper depos- 
its in the State of Sonora and with the 
phosphate rock deposits in Baja California 
Sur. The Baja California Sur deposits at the 
San Juan de la Costa and Santo Domingo 
areas were considered in the potential cate- 
gory and have been estimated at 150,000 
tons. Studies indicated that the phosphate 
deposits at these locations average from 100 
to 120 parts per million uranium oxide. It 
was thought that the large-scale mining 
operations planned for the two deposits 
would make the extraction of uranium ox- 
ide economically feasible. The copper solu- 
tion at the Cananea copper mine was esti- 
mated to contain 6 parts per million of 
uranium oxide and could result in the 
recovery of 80 tons per year of yellow cake. 

The first uranium mining and processing 
operation was expected to take place in 1982 
at the Los Amoles deposit in Sonora State 
where proven reserves were reported at 475 
tons. 


1Physical scientist, Division of Foreign Data. 
ere n , values have been converted from 
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The Mineral Industry of 


Morocco 


By Kevin Connor! 


The mineral exports of Morocco contrib- 
uted approximately 7% of the country's 
total gross national product (GNP) in 1981, 
which was valued at $15.1 billion. A series 
of problems in 1981 largely beyond Moroc- 
co's control caused early setbacks in its new 
5-year development plan. They were a se- 
vere winter-spring drought, a 3596 deval- 
uation of the Moroccan dirham against the 
dollar, a rise in interest rates worldwide, 
continuing high oil import costs, and a 
billion-dollar-per-year military defensive ef- 
fort over the disputed annexation of the 
Western Sahara by Morocco.? All of these 
factors combined created a 1981 trade- 
balance deficit of $2.1 billion; which is a 
50% decline from that of 1980 and a good 
indication of a poor year for the Moroccan 
economy. 

Morocco's important minerals sector gen- 
erally stagnated in 1981. The Minerals Pro- 
duction Index published by the Moroccan 
Government slipped 1 percentage point to 
148 for the year (1969 — 100), reflecting flat 
production levels caused largely by a gener- 
ally soft world market for most of the 
country’s mineral exports. This was es- 
pecially true for phosphates, Morocco's larg- 
est single export. Uncertainty among Euro- 
pean farmers over market prices led to 
decreased fertilizer consumption, cutting 
the demand for phosphates in the country's 
major market. The dollar-dominated price 
of phosphates on the world market also led 
Morocco's traditional European customers 
to drawdown stocks to some extent in hopes 
that the dollar would soon devaluate rela- 
tive to their currencies. Exports of most 
other mineral ores did no better, with the 
notable exceptions of zinc and barite. 

In spite of overall stagnation and falling 
world prices in the minerals sector, Morocco 


continued to invest heavily in this area. 
Investment is estimated to have reached 
approximately $1 billion in 1981. With an 
84% dependence on imported crude petrole- 
um that cost about $1.75 billion for the year, 
Morocco embarked on major programs to 
search for indigenous oil deposits and devel- 
op its known large reserves of oil shale.* 
Recently reported Moroccan plans for devel- 
oping its oil shale reserves include the 
construction of a commercial retorting 
plant capable of producing 70,000 barrels 
per day of oil by the early 1990's. Morocco's 
oil shale reserves are presently listed as the 
fourth largest in the world, after those of 
the Soviet Union, the United States, and 
Brazil. Reserve tonnages are calculated at 
an equivalent 23 billion barrels of oil within 
the country's three known major oil shale 
fields. Other activities in the oil shale sector 
are moving forward fueled by the recently 
announced $20 million oil shale project loan 
financed by the World Bank. An important 
gas find in the Essaouira Basin area in 
December 1981, drilled with World Bank 
financing, spurred interest by several major 
oil companies. Two contracts were signed 
recently for important offshore exploration 
programs. 

Morocco's phosphate monopoly and larg- 
est employer and revenue generator, the 
Office Cherifien des Phosphates (OCP), ini- 
tiated an approximate $6 billion 5-year 
development plan that will allow the firm 
to double its rock production by the end of 
the decade and process 30% of that produc- 
tion into finished products by the turn of 
the century. Owing to expansion efforts at 
the Bleida copper mine, Morocco became 
the Arab world's largest producer of copper. 
The country now also is the Arab world's 
only gold producer and continues to produce 
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10% of the world's cobalt. Coal, copper, 
silver, gold, and lead production are plan- 
ned to increase in the coming years along 
with phosphate and barite. These and other 
expansion plans, smelting and foundry proj- 
ects, and exploration efforts mean opportu- 
nities for foreign investors. The new Mining 
Investment Code, which should be promul- 
gated before the end of 1982, will likely 
contain increased incentives for foreign in- 
vestors, who are becoming increasingly 
interested in Morocco's mineral potential. 

The United States and Moroccan Govern- 
ments jointly sponsored a Mining Colloqui- 
um held in Morocco during March 1981. 
The colloquium provided an opportunity for 
exchange of information on investment po- 
tential and conditions under which invest- 
ment was possible in each country. Also, the 
current state of mining operations and re- 
cent technological breakthroughs in each 
country were discussed, especially in the 
fields of pollution control, energy efficiency, 
and usage of scarce water resources in the 
beneficiation process. 

Government Policies and Programs.— 
A new investment code drafted by the 
Moroccan Government will be implemented 
during 1982. The code will allow foreigners 
a 100% shareholding in industrial enter- 
prises and a majority representation on the 
board of directors. Under the old code, 
foreigners were allowed a maximum of 50% 
shareholding in companies, and the board of 
directors had to have a majority of Moroc- 
can nationals, including the chairperson. 
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There are many benefits and tax incentives 
built into the new code to entice foreign 
investments into the more underdeveloped 
parts of the country. Also, to encourage 
labor-intensive projects that will help miti- 
gate the country’s unemployment problem, 
the Government will be offering a cash 
bonus to investors for each permanent job 
created by the new enterprises. 

The Moroccan Parliament adopted legis- 
lation in 1981 to set up an exclusive econom- 
ic zone extending to 370 kilometers off the 
country’s coast. This legislation gave Moroc- 
co sovereign rights to the economic exploita- 
tion of mineral resources and fishing in the 
defined zone along both it’s Atlantic and 
Mediterranean coastlines, including the 
coastal waters off Western Sahara. Pre- 
viously, Morocco's claim to territorial wa- 
ters extended only to a distance of 22 
kilometers, and its fishing zone stretched to 
130 kilometers.* 

Responsibility for hydrocarbons explora- 
tion and development was transferred from 
the Moroccan Bureau de Recherches et de 
Participations Miniéres (BRPM) in April 
1981 and invested in a newly formed gov- 
ernmental organization, the Office National 
de Recherches et de l'Exploitation des Pe- 
troles (OONAREP). ONAREP is responsible 
for oil and gas exploration as well as oil 
shale development and undertakes these 
activities through its own in-house efforts 
and the granting of joint-venture conces- 
sions to foreign exploration companies. 


PRODUCTION AND TRADE 


Morocco's minerals sector was relatively 
stagnant in 1981, and overall production 
was unchanged from that of the previous 
year. Exports increased only 3% on a ton- 
nage basis, although revenue value was up 
21%. This was due mainly to increased 
phosphate prices at the beginning of the 
year and the fact that all phosphate trading 
is done in dollars, which appreciated consid- 
erably against the Moroccan dirham. In- 
creases in production were limited to barite, 
fluorine, mica, zinc, and anthracite. Moroc- 
can barite remained high in demand be- 
cause Iranian production declined seriously 
over the past years, as attested by the 45% 
increase in Moroccan production tonnage 
and the 33% increase in the export price 
attained over the 1980 price. Zinc export 
prices also were up, increasing an average 
of 45% over those of the previous year. 


Owing to the continued depressed state of 
the steel industry worldwide, iron ore pro- 
duction and trading were at a several-year 
low. Copper was another commodity that 
fared poorly in the marketplace this year as 
reflected by the 196 increase in export 
revenues versus the 15% increase in ton- 
nage traded. Although anthracite produc- 
tion was up only 3%, the Government 
planned to mechanize the mine and double 
production over the next 3 years. 

In 1981, the Moroccan Government con- 
tinued to place heavy emphasis on its 
search for and development of, indigenous 
energy resources. The country's continuing 
heavy dependence on imported energy re- 
mains a major contributor to Moroccan 
economic difficulties. Imported petroleum 
crude amounted to $1.3 billion in 1980, or 
30% of total imports. Estimates for import- 
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ed crude in 1981 increased to $1.75 billion. 
At present, domestic fuel resources only 
meet about 1696 of the country's demands. 
As a result, Morocco has become intent on 
discovering and developing more of its own 
energy resources. In response to this crisis, 
both onshore and offshore oil exploration 
activities have been stepped up, with major 
offshore oil exploration agreements signed 
in 1981 with Mobil Oil Co. and Atlantic 
Richfield Co. (ARCO) of the United States. 
Using a $50 million loan from the World 
Bank, ONAREP conducted exploratory 
drilling in the Essaouira area and made a 
major high-pressure gas find late 1981. To 
exploit Morocco's oil shale reserves, esti- 
mated at well over 20 billion barrels of oil 
equivalent, the Government, in 1981, final- 
ized agreements with Royal Dutch/Shell Oil 
Co., Davy McKee Co., Science Applications 
Inc., and the Tosco Corp. of the United 
States for developing pilot-scale retorting 
facilities and conducting in-depth feasibility 
studies for industrial-scale exploitation of 
the reserves. 

As part of Morocco's current 5-year devel- 
opment plan, six new mines will be opened 
to boost Moroccan nonphosphate produc- 
tion. Three of these projects are copper 
mines. Of the remaining three, one will 
produce lead, zinc, silver, and gold; one, just 
lead and zinc; and the third, only silver. 
More than $150 million is slated over the 5- 
year plan period for nonphosphate mineral 
exploration.* 

With a World Bank loan of $9.5 million, 
Morocco will carry out a pilot project to 
improve production from small mines in the 
southern Atlas region. The loan will be used 
by Centrale d'Achat et de Developpement 
de la Region Miniere du Tafilalet et de 
Figuig (CADETAF), an organization formed 
by the Government to market production 
from mines in Errachidia, Figuig, and part 
of Ouarzazate Provinces. CADETAF will 
acquire a mobile lead concentrator, a mo- 
bile zinc concentrator, a crushing and 
grinding unit, and mining equipment such 
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as compressors, mine cars and tracks, and 
pumps. A study will be conducted to assess 
the impact of the pilot project on mining 
production and the income and welfare of 
the 7,500 miners involved in the project. 
The World Bank loan is for 17 years, includ- 
ing a grace period of 4 years, with interest 
at 11.6% per year. 

Expansion work is continuing at the Port 
of Mohammedia, northwest of Casablanca, 
to improve handling capabilities of the port 
for safely accommodating ships of over 
10,000 tons. The improvement work will 
provide the port with sheltered stations for 
unloading large oil tankers, which at pres- 
ent are susceptible at the open port to ocean 
surges that are considered a safety risk over 
one-third of the year. The expansion work, 
begun in mid-1980, will provide 2,600 me- 
ters of protective jetty, with six tanker 
sections for 10,000- to 150,000-ton ships. The 
estimated cost of the work is $117 million, 
including the construction of pipelines that 
wil link unloading oil tankers to the 
Moroccan-Italian Refining Corp. (SAMIR) 
oil refinery, which has recently doubled its 
production capacity. 

Morocco's OCP has reportedly signed a 
contract with the Soviet Union's Tsvetmet- 
proexport under which the Soviets will loan 
Morocco $20 million to finance the exploita- 
tion of phosphate reserves at Meskala, in 
the southern part of the country. The two 
main areas of phosphate-bearing rocks in 
this region are to the north of Imi-n-Tanout 
on the northern slopes of the western High 
Atlas mountain range and still further 
north to the west of Chichaoua. The Soviet 
loan is to cover a 20-year period at 2 1/2% 
interest and will be paid back in phosphate 
rock output from the Meskala region. De- 
velopment of the new mining venture will 
take place in three stages with production 
startup anticipated in 1983. The Soviet 
Union's interest in the Meskala deposit is 
enhanced by the uranium content of the 
rock as well as its phosphoric value. 
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Table 1.—Morocco: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 19815 
METALS 
Antimony concentrate: 
Gross weiggnhltutdw „ 8,355 5,265 4,384 1,278 1,120 
Metal contetnt᷑kii 1,409 2,211 1,973 550 470 
Cobalt concentrate: 
Gross weight |... „ 7,805 8,719 8,008 6,704 6,265 
Metal content t 1.015 1,134 961 838 752 
ere concentrate: 
ross weight 12,112 12,217 23,500 24,067 23,304 
Metal content ------------------—-- 4,845 4,657 7,050 7,220 6,710 
Iron and steel: 
Iron ore, direct-shipping: 
Gross weignnt! 441,044 58,938 61,700 78,020 49,854 
- on content 282,268 37,720 39,488 49,933 31,150 
eta 
Pig iron 12,000 12,000 12,000 12,000 12,000 
Steel, crude®________________.__ 5,000 6,000 6,000 6,000 6,000 
Lead: 
Concentrate: 
Gross weignt 155,685 167,054 165,300 172,320 168,406 
yeter content _----------------- 93,411 100,230 115,710 115,454 121,000 
etal: 
Smelter, primary only))))y)y 33,200 28,600 35,300 40,300 40,000 
Refined: 
Primera voces 33,136 28,518 35,275 40,261 40,000 
Secondary 1.500 1.500 1.500 2,100 2,100 
M/ ‚ --- ee E 34, 636 30,018 36,775 42,361 42,100 
Manganese ore, largely chemical-grade 3 113,547 126,200 135,700 131,315 109,645 
Nickel, Ni content of cobalt OPO” oes e es 156 174 160 134 130 
Silver, mine output, metal content 
thousand troy ounces. _ 2,820 3,131 3,283 3,154 2,500 
Tungsten, mine output, metal content 
kilograms_ _ "E ae 1,134 3,165 3,200 
Zinc concentrate: 
Gross weiggnnnt. 22,153 12,217 12,900 13,798 14,669 
Metal content 1,154 4,276 4,515 6,071 6,300 
NONMETALS 
p ß munde aciei 149,920 176,813 286,467 320,585 463,869 
Cement, hydraulic... ------ thousand tons 2,870 2,819 3,216 3,552 3,600 
Clays, crude: 

Nel. ee ee 4,807 4,800 1,015 3,284 3,300 
Fuller’s earth (smectitt 21,025 8,000 13,586 17,430 18,000 
Montmorillonite (ghassoul) ------------ NA 2,065 5,518 4,271 4,300 

, . oe ee ee ur i ice buts 1,594 1,600 
Fluorspar, acid- grade 40,000 54,200 63,200 64,400 65,000 
;ö§ö;’ 0 yd ee e 363 331 1,805 
Mineral water cubic meters. .. 24,213 20,400 46,007 69,124 70,000 
Phosphate rock: 
orocco proper thousand tons_ _ 17,572 
19,713 20,000 18,824 18,824 
Western Sahara˖ do... 232 
Pigments, mineral: Natural iron oxide 
(goethite) - - -- 35 20 25 121 100 
Pyrites and pyrrhotite, gross weight |... 149,972 190,400 197,115 124,576 120,000 
Salt, all types. - - -------------------- 12,442 34,813 102,000 67,477 70,000 
Sulfur, S content of pyrite s 44,992 60,924 63,071 36,052 38,400 
MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite |. _ susanne. tons 707 720 710 680 703 
Fuelbriquets..—— - -------------- do- 1,962 7, 000 NA NA 6,000 
Gas, nara: 
33 million cubic feet. 3,037 2,898 2,666 3,000 3.000 
Marketed guod eu ETE ⁵⁵;. 8 do- 3.002 2,800 2,600 *2,900 2,400 
Petroleum: 
Crude |... thousand 42-gallon barrels... 167 187 140 *365 300 
Refinery products: 
Gasolineeas _ do- 3,411 2,017 3,810 2,980 3,000 
Jet ſuelllllll do- 1,788 1,196 2,028 NA 2,100 
Keros ne dos: c NA 550 506 NA 500 
Distillate fuel oil |... do... 5,200 5,081 8,838 8,840 10,200 
Residual fuel oil do. ... 8,358 9.412 12,399 12,100 12,400 
h/, oer A do- 1.070 833 ; 1,800 2,000 
Refinery fuel and losses do... 1,160 1,126 1,650 NA 1.800 
JT nui ceux do... 20,987 20,215 31,014 NA 32,000 


“Estimated. Preliminary. NA Not available. 

1Includes data available through July 26, 1982. 

2In addition to the commodities listed, a variety of crude construction materials is produced, but available information 
is inadequate to make reliable estimates ‘of output levels. 
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Table 2.—Morocco: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys: 


Metal including alloys, all forms 
Iron and steel: 

Ore and concentrate 

Pyrites, roasted 


Steel, primary ſormm _ _ _ _ - _ 
Semimanufactures _________ 

Lead: 
Ore and concentrate 


Metal including alloys, unwrought _ — 
Magnesium metal including alloys, waste 
and scrap ________________-- 
Manganese ore and concentrate 


Silver metal including alloys, unwrought 
and partly wrought 
value, thousands. _ 


Tungsten: Ore and concentrate 
Zinc: 
Ore and concentrate 


Metal including alloys: 
Serapo i eee ee 
Semimanufacturess 
Other: 
Ores and concentratess 
Ash and residue containing non- 
ferrous metals 
Oxides, hydroxides, peroxides 


NONMETALS 


Abrasives, n.e.s.: Grinding and polishing 
wheels and stones _ 


Nonrefracto 
Refractory including nonclay 
i A 
poe andfluorspar ----------- 
Fertilizer materials: 
Crude, phosphatic _ thousand tons. _ 


Manufactured: 
Phosph ati 


Other including mixed 
Gypsum and plasteers 
Lime to ea 8 


iron oxides ________________ _ 
Saltandbrine |... 


See footnotes at end of table. 


1979 


1,184 
1 
21,272 
1,219 
1,902 
99,686 
88,559 
1,700 
406 
118,540 
34,250 


10 
139,351 


$9,255 
5 
16,317 


278 

1 
10,916 
567 


(1) 
211,346 


21,721 
170 


1,769 
62,997 


17,867 


183,995 
12,509 
236,881 


1980 


650 

15 
22,214 
1,743 
21 


143,502 


34,667 


150 
280 


111,637 
32,806 


112,317 
$18,330 


12,948 


8 
333,820 
1,241 


25,963 
32 


3,257 
64,069 


16,527 


161,792 
6,064 
206,022 
88 

485 


1 
3.001 


United 
States 


169,270 


Destinations, 1980 


Other (principal) 


Belgium-Luxembourg 373; Italy 149; 
France 10. 
All to France. 


Spain 12,699; Belgium-Luxembourg 
2,928; West 55 
West Germany 1,426; Belgium- 


Luxembourg 317. 
Belgium-Luxembourg 18; France 3. 


West Germany 69,881; 3 
33,501; Switzerland 26, 100. 

Italy 12,710; Spain 12,480; Egypt 
8,100 


All to Spain. 
Switzerland 203; Mauritania 74. 


„ Tunisia 20, 382, Italy 
Italy 18,815; Romania 10,411. 


France 27,251; Spain 12,594; Nether- 
lands 12,187. 


United Kingdom $7,736; Switzerland 
$7,337; France $3,128. 


Italy 4,598; France 3,700; West 
Germany 2,649. 


France 160; Spain 97. 


France 9,407; Yugoslavia 561. 


France 203; Spain 120. 
France 2. 


All to Tunisia. 
Norway 56,042; Netherlands 33,575. 
Spain 645. 


Spain 14,397; Gibraltar 600. 
Niger 12. 


Egypt 1,129; Lebanon 851; Iraq 780. 
Norway 14,059; West Germany 9,960. 


France 2,374; Spain 2,321; Belgium- 
Luxembourg 1,554. 


U.S.S.R. 53,199; Bangladesh 38,800; 
Sri Lanka 21,063. 
Belgium-Luxembourg 3,150; United 
ingdom 2,901. 
Bi pe 138,710; Japan 16,500; 
T public of Korea 8,400. 


All to France. 


Do. 
Denmark 3,000. 
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Table 2.—Morocco: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Stone, sand and gravel: 
Dimension stone: 


Crude and partly worked 


Worked . . .... 
Gravel and crushed rock 
Quartz and quartzite - 


Sand excluding metal- bearing 
Talc, steatite, soapstone, pyrophyllite _ _ 
Other: Building materials of asphalt, 

asbestos and fiber cements, unfired 


nonmetals___________ 


MINERAL FUELS AND RELATED 
MATERIALS 


Coal, all grades including briquets _ _ _ _ 


Petroleum refinery products 
Gasoline 42 gallon barrels_ _ 
Kerosine, white spirit do. ... 
Distillate fuel oil |... 0 —— 
Residual fuel oil do... 
Lubricants- - ---------- do- 
Liquefied petroleum gas do-ꝛ̃ 
Other -------------- do- 

NA Not available. 


1Unreported quantity valued at $1,000. 


1979 


3,809 
1 
23,496 
268 


6,991 
250 


3,875 


77,622 
1,380,128 
93,824 
128,791 


2,674 
100,920 


418,726 


1980 


1,668 
2 
42,944 


1,363 


6,506 


84,162 
1,698,844 


570,982 


1,967 
194,242 


United 
States 


Destinations, 1980 


Other (principal) 


ay ee France 350; West Germany 
Belgium-Luxembourg 1; France 1. 


NA. 


"eria 2,116; Tunisia 2,201; Liberia 


United Singaom 56,632; Tunisia 


, 


e e 1,559,546; Switzerland 


127,602. 

Bunkers 450,972; Netherlands 77,748. 

All to Bunkers. 

Spain 237,762; Bunkers 171,695; 
Portugal 76,923 

All to Bunkers. 

France 74,704; Portugal 54,868; Italy 
34,742. 


Table 3.—Morocco: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Oxides and hydroxides . _ 

Metal including alloys: 
Unwrou ght 
Semimanufactures _ _ 


Chromium: 
Ore and concentrate 
Oxides and hydroxides _ _ 


Cobalt: Oxides and hydroxides 
we sd metal eee alloys: 
nwrought _______ __ 
Semimanufactures_ |... 
Iron and steel: 


— = — — — — — 


1979 


810 
1.853 


331 
6.585 


40 
16 


303 
29.791 


1980 


113 
391 
22,336 


United 
States 


Sources, 1980 


Other (principal) 


All from Italy. 
France 2.358. 


France 827; East Germany 100. 
Erone 2,463; Spain 349; Yugoslavia 


All from Belgium- Pri dini: 

United Kingdom 4; France 3; West 
Germany 3. 

Belgium- Luxembourg 2; France 1. 


All from France. 
Spain 3,229; France 2,662. 


All from Spain. 

Belgium-Luxembourg 499; Spain 486; 
France 253. 

U.S.S.R. 50; France 29; West 
Germany 19. 

F rance 124; West Germany 93; Spain 


Spain 12,068; France 6,476; West 
Germany 3,792. 
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Table 3.—Morocco: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 j 
? cues Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections _____________~- 375,930 318,163 ds "pun 3 Italy 26,101; France 
Universals, plates, sheets 120,705 125,584 DES France 63, 89885 West Germany 27,014; 
pain 1 
Hoop and strip- ___________ 13,097 17,008 1 France 10, 088; Spain 4,236. 
Rails and accessories 4,255 1.704 = France 1 616. 
WIIO sl 8 9,846 11,178 1 Belgium-Luxembourg 5,275; France 
Tubes, pipes, fittings... -- 18,471 16,028 13 France 7,060; Spain 3,741; West 
Germany 2, 
a Castings and forgings, rough ng 393 154 3 France 121; Italy 15. 
ad: 
Oxides and hydroxides 237 267 8 France 258. 
Metal including alloys: 
Unwrou ght 1 34 on Netherlands 32. 
Semimanufactures 179 66 _. France 32; Netherlands 28. 
Magnesium metal including alloys, all 
Err oe dóna value $1,000 $1,000 E NA. 
Manganese: 
Oreandconcentrate. - --------- 475 900 United Kingdom 500; Belgium- 
Luxembourg 400. 
Oxides and hydroxidees 469 579 8 Belgium- Luxembourg 555. 
Mercur 16-pound flasks- — 203 290 232 Spain 58. 
Molybdenum metal including alloys, all 
forms -------------—- value. _ $30,000 $53,000 m n West Germany 
Nickel: 
Matte, speiss, similar materials 4 6 es All from France. 
Metal in ncluding alloys: i 
rap nono ee ees NP 
Unwroughhgtt 4 8 T" France 6; United Kingdom 1. 
Semimanuſactures 853 1.257 ee n Germany 671; Italy 276; France 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value iud $2,000 _. All from France. 
Silver metal including alloys, unwrought 
and partly wrought _------ do... $80,000 $94,000 me prance end Pu 100 5 $23,000; United 
ingdom 
Tin metal including alloys, all forms 175 200 _. Thailand 80; Malaysia 75. 
Titanium: Oxides and hydroxides . _ _ _ _ 2,445 1,737 ee n Germany 145; France 501; Italy 
Tungsten metal including alloys, all 
err ieu 4 (3) _. Mainly from Poland. 
Zinc: 
Oxides and peroxides __________ 504 543 a France 358; Netherlands 141. 
Metal includi ing alloys: 
Blue powder 25 NM 
Unwrought_____________~- 3,023 3,298 ne Belgium-Luxembourg 1,160; Nether- 
lands 751; France 27. 
Semimanufactures 283 239 Led France 214. 
Other: 
Ores and concentrates... 20 Nn 
Oxides, Barone peroxides _____ ie 102 10 West Germany 73. 
Metalloids_________________ 28 41 2 France 34. 
Alkali, alkaline-earth, rare-earth 
metals 3 2 2 
Pyrophoric alloy 1 H 
NONMETALS 
Abrasives, natural, n.e.s.: 
Natural: Pumice, emery, corundum, 

Bl oo ht rte La 82 92 TM Italy 21; France 16; Greece 13. 
Artificial: Corundum ________-_- 97 80 oe France 65; West Germany 15. 
Grinding and polishing wheels and 

stones 685 339 (3) Italy 163; Denmark 70; France 64. 
Asbestos, crude ~- - ------------—- 4,156 6,770 200 Africa, n.e.s. 4,860; Canada 1,486. 
Boron materials: 

Crude natural borates 700 650 650 
Borates and perborates 182 140 10 Spain 70; Netherlands 30; France 30. 
Oxide and acid _____________~- 21 10 2 France 6. 


See footnotes at end of table. 
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Table 3.—Morocco: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


PIC oci nt 


Diamond, industrial value 
Diatomite and other infusorial earth .. _ _ 
Died andfluorspar ______.___~- 
Fertilizer materials: 
Crude, nitrogenous. — - --------- 
Manufactured: 
Nitrogenoun-ss 


Phosphatica value 
Pots ie ñ3 


Crude including splittings and waste 

Worked including agglomerated 
splittings: c-c 22256. dE 
ents, mineral: 

Natural Crude 2 ͤ ⁊ĩðâ 5 

Iron oxides, processed 


Precious and semiprecious stones, 
synthetic. value 
Salt and brine .-..---- 
ium and potassium compounds, n. e. s.: 
Caustic potash 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Workload 
Dolomite, chiefly refractory- grade 
Gravel and crushed rock 
Quartz and quartzite. |. - -----—- 


Sand excluding metal- bearing 
Sulfur: 
Elemental 


99705 steatite, soapstone, pyrophyllite 
er: 
Crude. o Ende Ee 
Oxides, hydroxides, pentoxides of 
barium, magnesium, strontium .. — — 
Building materials of a nr asbestos 
and fiber cements, unfired non- 
metals 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 


Coal, all grades 


See footnotes at end of table. 


1979 


9 
4.270 
10,474 


1980 


United 
States 


Sources, 1980 
Other (principal) 


Spain 19,357; Poland 14,793. 
France 6, 044; Spain 738. 


France 11,450; Guyana 4,100. 
Spain 2,477; Italy 2,255. 


Spain 1,612; France 1,352; West 
Germany 1,057 


Spain 210. 
from France. 


All from West Germany. 


West Germany 77,100; France 52,765; 
U.S.S.R. 35,571. 


East German A. 5701 „555: Spain 24,785; 
U. S. S. R. 5 

Be 8 300; 

est Germany 74. 

U.S.S.R. 33,231. 

France 17; United Kingdom 4. 

All from France. 

Austria 136. 

Norway 1. 

Mainly from Spain. 

West 5 = United Kingdom 
249; Spain 106 

West Germany 4. 

d 86; West Germany 77; Italy 


France 8,215; Italy 298. 
France 4,960; Bulgaria 500. 


Italy 66. 
Italy 241; France 60. 
All from France. 


Do. 

Be deny irepl ak 10; France 7; 
est Germ 

8 30,972. 


Canada 278,444; Poland 200,786. 

Belgium-Luxembourg 8; West 
rmany 5. 

; China 20. 

Spain 475; France 86. 


France 16; West Germany 5. 


France 


All from France. 


West Germany 1. 
Spain 2,866; France 864; United 


Kingdom. 628. 
West Germany 5,000; Italy 2,621; 
Netherlands 1 328. 
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Table 3.—Morocco: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
i 97 1980 . 
commodity xd ene Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coke and semicokceeeee 28,703 18,619 oa All from Italy. 
Hydrogen, helium, rare gases 45 57 M France 38; Italy 18. 
Peat including briquets m litter 4,537 3,180 m All from Netherlands. 
Petroleum and refine 
Crude thousand e barrels. _ 33,640 29,621 X Iraq 13,082; Saudi Arabia 10,953; 
USSR 3,413. 
Refinery products: 
Gasoline do... 20 66 s Netherlands 54; Belgium- 
Luxembourg 9. 
Kerosine, white spirit |. do . __ 52 (3) EN All from France. 
Distillate fuel oil do. ___ 349 286 ER Poland 248. 
Residual fuel oil do- 9 e 
Lubricants ________— o cs 292 351 2 France 299; Romania 19. 
Other: 
Liquefied petroleum gas 
do... 1,553 986 _. Spain 402; France 251. 
Mineral jelly and wax 
do... 118 188 1 Venezuela 85; Greece 36; Spain 32. 
Nonlubricating oils . do- 68 a 
Bitumen and other residues 
do— 100 97 it Spain 91. 
Bituminous mixtures 
o --- 3 3 ze All from France. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 1.252 878 i Netherlands 250; France 235; West 
Germany 183. 
NA Not available. 
1Unreported quantity valued at $87,000. 
2Less than 1/2 unit. 
COMMODITY REVIEW 
METALS ect was $50 million. During the 1981-85 


Copper.—Among the small, new nonfer- 
rous mines scheduled for full-scale startup 
during the 1981-85 development plan is the 
Bou Gafer copper mine located in Ouarza- 
zate Province of southern Morocco. The 
mine began production in 1981, and will 
produce 90,000 tons per year of ore when 
the four known deposits at the mine loca- 
tion are fully exploited. The Moroccan Gov- 
ernment is supplying 10% of the total 
development cost of $10 million. Due on- 
stream in 1984 is the Tizert copper mine in 
Agadir Province located in southwest Mo- 
rocco. Development plans call for the mine 
to produce 84,000 tons per year of ore 
yielding 4,000 tons per year of concentrate 
containing 40% copper.“ The Bleida copper 
mine in Ouarzazate Province was under- 
going expansion. The Bleida ore body is 
about 8 kilometers long and 350 meters 
thick. The expansion efforts will quadruple 
production capacity to 300,000 tons per year 
of ore, which should result in about 55,000 
tons of high-grade copper concentrate. Capi- 
tal investment for the mine expansion proj- 


development plan, a related copper smelter 
is planned for fabrication at Agadir and will 
produce 50,000 tons per year of blister 
copper for export. Estimated foreign ex- 
change revenues from the initial smelting 
operation will be $120 million per year. 

Iron and Steel.—In May 1981, a contract 
was finalized between the Moroccan Iron 
and Steel Co. and Davy Loewy of Great 
Britain to construct a wire rod and rein- 
forcing bar mill, outside Nador. The con- 
struction of the mill is the first step of a 
long-range project to build a steel fabricat- 
ing complex within Morocco. The mill, pre- 
liminarily designed with a production ca- 
pacity of 420,000 tons per year of finished 
product, was expected to come online in the 
latter half of 1983. The project falls within 
the framework of a British-Moroccan coop- 
erative agreement. The mill construction 
was being financed by British credits. The 
total cost of the Nador iron and steel 
complex was estimated at $2 billion. 

Lead and Zinc.—The Bou Madine multi- 
metal mine in Errachidia Province was 
scheduled for startup in 1984 and will pro- 
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duce zinc, lead, silver, and gold metals. 
Production of 60,000 tons per year of ore 
was expected to yield 900 tons per year of 
60% lead concentrate and 6,000 tons per 
year of 53% zinc concentrate. Total invest- 
ment was estimated at $7.5 million, with 
the Moroccan Government contributing 
15%. Development of the Sidi Lahcen oper- 
ation, a lead and zinc mine in Oujda Prov- 
ince, continued in northwest Morocco. 
Plans called for production of 5,700 tons per 
year of lead concentrate and 3,000 tons per 
year zinc concentrate, starting in 1982. 
Development costs for the project totaled 
$10 million. Initial exploratory drilling of 
the lead and zinc deposits at Jbel Khitrem 
has been encouraging. Work concentrated 
on finding lateral and deeper seated exten- 
sions of old workings. 

Silver and Gold.—The Zgounder silver 
mine in Ouarzazate Province was scheduled 
to open in 1982. Planned production was 26 
tons per year of 90% concentration silver, 
milled from 56,000 tons of ore, by mid-1983. 
Capital costs for the mine were approxi- 
mately $10 million. At the Tizert copper 
mine in Agadir Province, over 32 troy 
ounces of silver per ton of copper concen- 
trate is expected to be produced when this 
operation goes online in 1984. The Bou 
Madine multimetal mine, also scheduled for 
a 1984 startup date, should produce 9.6 troy 
ounces of silver per ton of zinc concentrate 
processed. At the planned lead-zinc mine at 
Sidi Lahcen, in Oujda Province, almost 10 
tons of silver production is expected from 
the approximately 80,000 tons of ore pro- 
cessed per year. The lead concentrate at 
this mine should produce a minor amount 
of silver and almost one-third of a troy 
ounce of gold per ton. In other new precious 
metals developments, BRPM opened up the 
Arab world's first gold mine at Tiouit near 
Tinherir, and exploration field work contin- 
ued on a gold and silver deposit found at 
Bou Gafer. Additional exploration and min- 
ing of the silver deposits in central Jbilets 
of Roc Blanc paid off. What was earlier 
thought to be a depleted vein, No. 5, turned 
out to be a productive situation at deeper 
levels. 


NONMETALS 


Phosphate Rock.—Impressive as Moroc- 
co's plans for expanding phosphate rock 
mining are, OCP is concentrating primarily 
on the development of downstream phos- 
phate rock to acid conversion capacity for 
the next several years. The focus of this 
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effort will be in the phosphoric acid sector. 
The basic rationale behind the current OCP 
5-year plan is to not only increase rock 
exports but to supply processed P- Os, also 
for export. The $2.7 billion OCP investment 
program, planned for completion in 1987, 
will substantially change the structure of 
the vitally important Moroccan phosphate 
industry. Currently, Morocco has the capac- 
ity to produce about 26 million tons of 
phosphate rock per year, with about three- 
quarters of this capacity coming from the 
Khouribga area. By 1985, the OCP plans to 
have increased capacity to 37 million tons, 
by expanding operations at Kouribga and 
Youssoufia and opening mines at Ben Guer- 
ir and Sidi Hajjaj. Long-term OCP goals 
include 30% total rock conversion to phos- 
phoric acid and its derivatives by 1990.* 
This will amount to the conversion of over 
10 million tons of phosphate rock produc- 
tion per year. In 1981, approximately 2 
million tons of rock was converted into 
downstream products at the Safi chemical 
plants. 

Morocco is the world's largest exporter 
and third largest producer of phosphate 
rock, accounting for over 30% and 14%, 
respectively, of these totals per year. Phos- 
phate exports supply the major proportion 
of foreign currency earnings in Morocco and 
also provide a major source of tax revenue. 
As a user of services and a large labor 
employer, the phosphate industry is a pow- 
erful factor in the country's overall econo- 
my. The majority of Morocco's phosphate 
rock exports go to Western European fertil- 
izer manufacturers, whose proximity give 
Morocco a competitive market advantage, 
particularly regarding freight costs. Despite 
falling world demand for phosphate rock, 
Morocco is maintaining its share of the 
export market. Total exports in 1981 were 
15.6 million tons, down from the 16.5 mil- 
lion tons exported in 1980. Domestic sales 
were 3.5 million tons, which is a 1.1-million- 
ton increase over 1980 internal sales. Do- 
mestic sales of phosphate rock have increas- 
ed quite rapidly in recent years, owing to its 
increased use in agriculture. In 1970, the 
domestic market accounted for only 396 of 
the rock production. In 1981, this figure 
reached over 18%. 

The long-term plans stress the building of 
more chemical plants to produce phosphoric 
acid. With the rapidly rising cost of trans- 
porting high-volume, low-value rock and 
with increasing environmental constraints 
on new industrial developments in the in- 
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dustrialized countries, Morocco is concen- 
trating on the manufacture and sale of 
finished phosphoric products on the world 
markets, as the United States has been 
doing for some years. OCP plans for the 
1980's include two projects that will result 
in an additional 6,000 tons per day of P.O; 
capacity for production of phosphoric acid. 
These plants will be located in the coastal 
areas of Jorf Lasfar and Nador. These 
projects are in addition to the expansion at 
Safi, where phosphoric acid capacity will 
stand at 4,500 tons per day processed P.O; 
feedstock when Maroc Phosphore II comes 
onstream toward the end of 1982. At that 
time, there will be four separate operating 
complexes at Safi. Plans for the Maroc 
Phosphore III project at Jorf Lasfar include 
the construction of eight phosphoric acid 
units of 500-ton-per-day P. Os capacity each. 
Current plans are for the plants to be 
brought onstream over a 3-year period, 
commencing in 1983. In addition to the 
4,000 tons per day P.O; to be processed into 
merchant-grade acid, OCP has decided to 
build units for production of superphos- 
phoric acid and diammonium phosphate 
(DAP) The new port at Jorf Lasfar is 
expected to be completed by the end of 
spring 1982, whereupon work will begin on 
the OCP handling and storage facilities. In 
addition to the facilities at Jorf Lasfar, OCP 
plans to locate further facilities at the 
Moroc Phosphore IV project at Nador, in 
northeast Morocco. Four phosphoric acid 
units, each of 500-ton-per-day P.O; feed- 
Stock capacity are planned, with construc- 
tion to be phased in with the developments 
at Jorf Lasfar. 

The expanded integration of Morocco's 
phosphate industry and the development of 
new port facilities clearly demonstrates 
OCP intentions to move away from being 
strictly a supplier of raw material to the 
world market. However, in view of the poor 
prevailing market conditions for phosphoric 
acid at present, the timing of the massive 
expansion plans may have to be periodically 
reviewed and revised. 


MINERAL FUELS 


Bituminous Shale.— The Royal Dutch / 
Shell Oil group and the Moroccan Govern- 
ment signed an agreement in 1981 for a 
three-phase joint-venture oil shale project. 
The first phase will cost between $40 and 
$50 million and will be a comprehensive 
survey of the shale deposits of Tarfaya 
conducted by Shell and the National 
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Office of Petroleum Research and Exploita- 
tion. The second phase, if justified by the 
survey, would be the construction of a $450 
million pilot plant. Finally, subject to suc- 
cessful pilot plant results, a 70,000-barrel- 
per-day plant costing an estimated $45 bil- 
lion would be constructed and onstream as 
early as 1992. The Davy McKee Corp. of the 
United States has been awarded a contract 
by Morocco's BRPM to furnish project man- 
agement services for the construction of a 
small $7 million shale oil pilot plant in the 
Timahdit oil shale region. The pilot plant 
was scheduled for completion in the latter 
half of 1982 and was designed to process up 
to 50 tons of shale per day to produce 25 
barrels of shale oil. The process to be used is 
a semicontinuous, aboveground retort de- 
veloped by the BRPM. 

Also interested in the Timahdit area, the 
Tosco Corp. and the French bank Paribas 
signed an agreement in 1981 with the Mor- 
occan Government to conduct an 18-month 
feasibility study of the potential commercial 
development of the oil shale deposits. The 
Timahdit deposits are located in the middle 
Atlas Mountains, south of the city of Fez. 
The region contains several billion tons of 
oil shale and, according to a report by Tosco, 
averages about 25 gallons of oil per ton. 
Some of the largest known oil shale deposits 
in the world are located in Morocco. Princi- 
pal deposits are located at Tanger, Tarfaya, 
and Timahdit, with estimated resources of 
3, 5, and 15 billion barrels, respectively. 
Shale grades average about 17 gallons of oil 
per ton. 

Coal.—Anthracite production from Char- 
bonnages du Maroc's underground mine at 
Jerrada in northwest Morocco increased 
only slightly in 1981 to 703,000 tons. The 
Government was mechanizing the mine and 
expected to increase production in 1982 to 
190,500 tons. By 1984, production is hoped to 
be well over 1 million tons per year. The 
Government accorded the Jerrada coal de- 
posits growing importance as the country 
turned to greater use of indigenous fuel 
sources for its energy needs. Of the present 
anthracite tonnage produced at the mine, 
about 80% of it is burned at the Soviet-built 
electrical power generation station con- 
structed there some years ago. Two other 
giant power-generating facilities at Casa- 
blanca and Mohammedia are being modi- 
fied to accept coal as well. The ambitious 
expansion program at Jerrada has led Char- 
bonnages du Maroc to sign an exploration 
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contract with the Polish agency POL- 
SERVICE and a production agreement with 
Westphalia of the Federal Republic of Ger- 
many. 

Exploration drilling continued in 1981 for 
lignite in the Guercif Basin. So far only 
thin seams have been proven out, with 
thicknesses ranging from 5 to 50 centime- 
ters. A geologic study in the Haut Aouli 
Basin northwest of Ghafsai discovered a 
number of outcroppings of quality lignite, 
justifying a continuation of the prospecting 
activities. Exploration for new anthracite 
reserves south of the present working at 
Jerrada resulted in the discovery of an 
estimated 50 million tons of lignite at Qued 
Nja. 

Natural Gas.—The Government-operated 
ONAREP, financed with a World Bank loan 
of $50 million, discovered gas in the Es- 
saouira Basin in December 1981. The well 
was drilled 31 kilometers east of Essaouira 
City, which is located on the Atlantic coast. 
The Meskala-101 well flowed 6 million cubic 
feet per day with a small amount of petrole- 
um when last reported. Additional drilling 
and evaluation of the area was slated for 
1982.* 

Petroleum.—World Bank participation in 
onshore drilling for oil has been accompa- 
nied by increased interest on the part of 
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major oil companies in offshore exploration 
along Morocco's Continental Shelf. ARCO 
signed a $50 million exploration contract in 
September 1981 for a concession in the 
Souss River Basin off Agadir, and Mobil 
negotiated a $117 million contract for a 12- 
year exploration lease south of the ARCO 
concession off Tarfaya. The Souss River 
Basin off Agadir is in the middle of a larger 
offshore basin that runs from Essaouira in 
the north down to Tarfaya in the south, and 
many of the big oil companies have express- 
ed an interest in this almost totally unex- 
plored area. In the meantime, Standard Oil 
of Indiana (AMOCO) continues to negotiate 
a contract for a $80 million exploration 
program in the Mediterranean. 


„General engineer, Division of Foreign Data. 

2U.S. Embassy, Rabat, Morocco. Economic Trade Report. 
State Department Airgram A-35, Nov. 13, 1981, p. 34. 

SWhere necessary, values have been converted from 
Moroccan dirhams (DH) to U.S. dollars at the rate of 
DH5.10 = US$1.00 

4U.S. Embassy, Rabat, Morocco. Industrial Outlook Re- 
port. State Department Airgram A- 13, Apr. 12, 1982, p. 2. 

5Mining Magazine. Morocco Acts On Law Of The Sea. 
V. 44. No. 2, February 1981, p. 133. 
. Moroccan Mining Finance. V. 146, No. 3, March 
ins pp. 197-199. 

"Engineering and Mining Journal. Moroccans Launch 

ive To Develop Non-Phosphate Mineral Resources. 
V. 183, No. 2, February 1982, pp. 35-39. 

®Fertilizer International. Morocco: Diversification i in the 
Phosphate Industry. No. 153, March 1982, pp. 4-5 

Petroleum Economist (Morocco). V. 49, No. 3, March 
1982, p. 112. 


The Mineral Industry of 
Mozambique 


By Miller W. Ellis! 


During 1981, Mozambique's mineral in- 
dustry consisted chiefly of coal mining at 
Moatize and the production of tantalum 
minerals from pegmatite deposits northeast 
of Quelimane. A substantial amount of 
mineral-related income was derived from 
rail transport and shipping of coal and 
chromite from the Republic of South Africa 
through port facilities at Maputo, and from 
remittances from Mozambicans working in 
South African mines. Additional revenue 
was derived from the import and handling 
through Maputo, Beira, and Nacala of pe- 
troleum destined for Malawi, Swaziland, 
and the Republic of South Africa. The 
German Democratic Republic (GDR) contin- 
ued to provide technical management for 
the Moatize coal mine and at the tantalum- 
mining operations and to import most of 
their export production. 

The Government of the People's Republic 
of Mozambique (GPRM), controlled by the 
Mozambique Liberation Front, was again 
unable to prevent the Mozambique Nation- 
al Resistance Movement from repeatedly 
interrupting both railroad traffic from 
Zimbabwe to Mozambique's ports and the 
supply of electricity from the Cabora Bassa 
power dam on the Zambezi River to the 
Republic of South Africa. The high-tension, 
direct-current powerline to the major trans- 
former station near Pretoria, in the Repub- 
lic of South Africa, which also feeds Mapu- 
to, was inoperable more than 60% of 1981. 

In late October, railroad traffic between 
Zimbabwe and Beira was halted after the 
bridge over the Pungwe River, 65 kilome- 
ters west of Beira, was destroyed by an 
explosion. The wrecked bridge, which also 
carried the Beira-Umtali oil pipeline, was 
replaced by December 18 with a pontoon 
structure that was subsequently washed out 


by floodwaters of the early rainy season. 
Rehabilitation of the country's railroad sys- 
tem was far behind schedule, largely be- 
cause of a shortage of rock for ballast. 
Replacement of the old track with new 54- 
kilogram-per-meter rail on the 88-kilometer 
stretch from Maputo to Ressano-Garcia at 
the Mozambique-Republic of South Africa 
border, started in 1980, was rescheduled for 
completion by the end of 1982. 

In the area of technical aid, both the GDR 
and Portugal have provided extensive as- 
sistance in training Mozambique students 
in the fields of geology and mining. Portu- 
gal also expressed interest in participating 
in aerial photography and in the production 
of marble and ornamental stone. 

On June 12, 1981, a delegation from the 
U.S.S.R., led by the Soviet Minister of Geol- 
ogy, arrived in Maputo to participate in 
geophysical studies and prospecting oper- 
ations for coal, gas, pegmatites, and gem 
stones. On June 18, they reassembled in 
Maputo for discussions of the projects and 
final arrangements. 

On July 24, 1981, the Council of Ministers 
published Decree No. 10/81 providing for 
GPRM regulation of trade and exports of 
the country's natural resources. The follow- 
ing day, Decree No. 11/81 was published to 
establish the National Directorate for Geol- 
ogy and Mines and Protection of the Subsoil 
as the agency responsible for regulating and 
supervising mining activity in relation to 
gold, silver, and other precious metallic 
ores. The agency was to safeguard the 
interests of the national economy by con- 
troling the production and commercial 
movement of precious metals. The Bank of 
Mozambique was to be the sole agent for 
buying or selling precious metals and the 
sole custodian of coins, bars, and ingots. 
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Early in 1981, Hunting Geology and 
Geophysics Ltd. of Great Britain was award- 
ed a contract for the mineral inventory 
of 275,000 square kilometers, including 
344,000 line kilometers of airborne magne- 
tometer and gamma-ray spectrometer sur- 
vey. LANDSAT data were to be processed 
and interpreted to provide base maps for 
compiling survey results, and provision was 
made for followup ground surveys as requir- 
ed. It was later reported that the Yugoslav- 
ian state enterprise Geozavod of Belgrade 
had been awarded a contract for pros- 
pecting in six of Mozambique's Provinces. 
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Czechoslovakia was also reported as con- 
tracting to explore for iron, feldspar, gold, 
and tin in Nampula, Zambezia, and Niassa 
Provinces. The United Nations approved a 
$2.14 million project for detailed mineral 
exploration of a 15, 000-square-kilometer 
area in Tete Province, a 6,000-square-ki- 
lometer area in Zambezia Province, and a 
700-square-kilometer area in Manica Prov- 
ince. 

Estimates of Mozambique’s mineral pro- 
duction are listed in table 1, but reports of 
the country’s trade were not available. 


Table 1.—Mozambique: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 1981* 
METALS 
Aluminum: Bauxite, gross weight ___________-------- 2,000 ae me e" = 
Beryllium: Beryl concentrate, gross weight NA NA 28 20 20 
Columbium and tantalum ores and concentrates, gross weight: 
Columbiteee kk kilograms_ _ 2,300 2,300 2,300 NA NA 
Microlite-—.—. oe ee eye 8 do. ... 39,866 39,866 31.750 NA NA 
Tantalité uo oc E inc cr 8 do- ___ 36,300 36,300 31,750 NA NA 
Soppor, mine output, salable ore and concentrate: 
ross weight — - .—------------------—----——— S 460 1,125 1,000 1,000 
Metal content fm 130 225 200 200 
NONMETALS 
Asbestos, anthophyllite - -----------------.-----—- 28 789 800 800 
Cement, hydraulic. thousand tons. . 323 €327 273 275 600 
Clays: 
Bentonite (including montmorillonite) _____________- 2,744 23,000 1,656 1,500 1.500 
Kaolin (including china clay): 
|Q. MCN TRE DER ue ee recs i zr NE 223 200 200 
Washed — neos d . DAI E Am dea 139 100 100 
Feldspa rr 900 900 Lr = "E 
Gem and ornamental stones: : 
Beryl crystals kilograms_ _ 14 15 1,920 2,000 2,000 
Garnet -< noe ee ot et ee Ed do- 1.871 2,000 11,200 12,000 12,000 
Tourmaline .. e ee ee ee do- 26 25 NA NA NA 
Lime, hydraulic ____________________________- 100,000 10,000 10,000 10,000 10,000 
Mica, mainly scrap ________________~___-____-___-_ 800 *900 251 200 200 
S ð rp e A gs Ue LR Et 28,000 £28,000 228, 000 28,000 28,000 
Sulfuric acid: «vo ³ uae ie i eui en 18,750 NA NA NA NA 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous ________________-~ thousand tons. _ 310 118 320 408 600 
Petroleum refinery products: 
Gasoline ____________- thousand 42-gallon barrels. . 621 510 336 510 NA 
e ß ß dd uv ceti do ... 178 
296 282 330 NA 
Jet Tel £e ca ·²³ÜW”.ꝗñ ³ AA det ee D et veu OO we a e. 128 
Distillate fuel olilLVsdddwæœaslnssLL do- 865 634 1, 668 746 NA 
idual fuel olll Ok do ... 1,438 1,132 2 1,332 NA 
Z ĩð ⁵ĩ d ĩð v do. ... 63 85 227 323 NA 
Refinery fuel and losses do- 299 270 128 130 NA 
TOU Sore ] ¹ wm ĩͤé K ͤ K om hos a do- 3,592 2,927 2,877 3,371 NA 
“Estimated. Preliminary. NA Not available. 


1Table includes data available through July 6, 1982. 


2In addition to the commodities listed, crude construction materials and additional varieties of gem and ornamental 
stones presumably are produced, chiefly for local consumption, but information is inadequate to make reliable estimates 


of output levels. 
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COMMODITY REVIEW 


METALS 


Iron and Steel.—Mozambique's Industri- 
al Foundry and Rolling Mill Co. commenced 
production of steel ingots in July 1981, 
using funds from the United Nations Indus- 
trial Development Organization. Produc- 
tion capacity was estimated at 6,000 tons for 
1982. The plant at Maputo was to reroll 
billets supplied by the Zimbabwe Iron and 
Steel Corp. 

Tantalum.—In early May, the manager of 
Mozambique's Marropino pegmatite mine, 
at a meeting in Bad Harzburg in the Feder- 
al Republic of Germany, stated that the 
GPRM was trying to attract loans from 
several Western nations, including the 
United States. The funds were to be used to 
promote increased production of tantalum 
minerals in Mozambique. The country's po- 
tential for tantalum minerals has long been 
recognized as high, and its preindependence 
output was nearly double the 29,000 to 
32,000 kilograms of tantalum minerals re- 
portedly produced in 1981. The pegmatite 
deposits of Zambezia Province accounted for 
nearly one-half of Mozambique's mineral 
output in terms of value, and tantalite was 
its most valuable mineral export. Beryl, 
gem stones, bismuthinite, feldspar, mica, 
and other minerals were also recovered 
from Zambezia Province pegmatites. 


NONMETALS 


Cement.—Mozambique's cement industry 
was reportedly expanding into the export 
market with sales of 10,000 tons in July to 
Tanzania and an estimated 7,000 tons in 
August to Malawi. The country's three ce- 
ment plants, with a total annual production 
of 600,000 tons, were located at Matola, 
Nacala, and near Dondo in Sofala Province, 
where the GDR was financing construction 
of a $1.5 million training center for cement 
workers. 

Salt.—A newly completed salt-flat com- 
plex at Nova Mambone near Inhambane 
was officially opened in November 1981. 
The complex was built and operated by 
technicians from North Korea. It was the 
country's third largest salt production unit 
and was to have a capacity of 7,500 tons of 
salt per year by 1985. A subsurface reser- 
voir containing 350 million cubic meters of 
saline water was reported to underlie part 
of the Gaza Province. It was estimated that 


5 million tons of salt and 150,000 tons of 
sodium carbonate can be recovered from the 
reservoir. 


MINERAL FUELS 


Coal.—The Mozambique coal mining 
company, Carbonifera de Mozambique 
(Carbomoc), halted operation at its four 
mines at Moatize near Tete in December 
because of a shortage of explosives. Carbo- 
moc was reported to employ 2,600 workers 
including 100 technical experts from the 
GDR. Production was reportedly meeting 
the goals set by the Central State Plan, but 
lack of railway facilities, including trucks, 
prevented movement of the stockpiled coal 
to the ports for export or for consumption in 
the cement plant at Dondo. Substantial 
numbers of railroad trucks were reportedly 
out of circulation because they were used as 
storage shelters during the rainy season. 
According to an agreement signed in Brazil 
in early October, Mozambique was to bene- 
fit from an $8.3 million coal project. The 
Organization of Petroleum Exporting Coun- 
tries was to provide $3 million of the fi- 
nancing; Brazil was supplying the remain- 
ing $5.3 million, as well as providing techni- 
cal expertise to assist with a project to 
expand Mozambique's coal output to 6 mil- 
lion tons of high-quality coal per year. Most 
of the increased production was to be ex- 
ported for consumption by the Brazilian 
steel industry. 

Substantial quantities of coal from the 
Republic of South Africa were exported 
through the Maputo coal terminal during 
the first 9 months of 1981. In October, a 
loaded railroad gondola reportedly fell 
through the hold of a ship loading at the 
terminal, and exports had not been resum- 
ed by yearend. 

Petroleum and Natural Gas.—In May, a 
delegation of specialists from Société Na- 
tionale pour la Recherche, la Production, le 
Transport, la Transformation, et la Com- 
mercialisation des Hydrocarbures, the Al- 
gerian state oil enterprise, arrived in Mapu- 
to to assist the Secretariat of Coal and 
Hydrocarbons (SECH) to plan the resump- 
tion of exploration for petroleum and natu- 
ral gas. During the 1960's and early 1970's, 
four groups, Mozambique Gulf Oil Co. 
Mozambique Amoco Oil Co.; Sunray Mo- 
zambique Oil Co.; Société Nationale des 
Petroles d'Aquitaine; and Hunt Interna- 
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tional Petroleum Co.; had completed exten- 
sive seismic surveys and drilled 48 onshore 
and 12 offshore wells. Substantial gasfields 
were discovered in the Pande, Buzi, and 
Temane areas with proven and recoverable 
gas reserves at Pande estimated at 18 bil- 
lion cubic meters and possible recoverable 
reserves at 60 billion cubic meters. This 
field was proposed as the energy source for 
projected industrial complexes to produce 
ammonium fertilizers, urea, and sponge 
iron, but there has been no investigation of 
the field since independence. 

In June, contracts for extensive onshore 
and offshore seismic surveys were signed 
with a U.S. firm, Western Geophysical Co., 
and with the Geophysical Co. of Norway. 
Western Geophysical was to commence off- 
shore surveys between Beira and Maputo 
with its survey vessel Western African in 
August. A Norwegian ship, The Geco Delta, 
was to undertake offshore surveys north- 
east of Beira to Rovuma in October. Both 
surveys were to extend from the coast to 
depths of 2,000 meters with more intensive 
investigation of the sea floor at depths of 
less than 500 meters. 

At a press conference in late June SECH 
announced that the contractors would bear 
the costs of the surveys in return for the 
right to participate in any profits derived 
from the exploitation of their discoveries. 
The survey results were to be sold openly to 
interested oil companies as soon as avail- 
able after survey completion in mid-1982. 
Regulations for the conduct of the surveys, 
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and for subsequent negotiations and oper- 
ations resulting therefrom, were drafted 
and published. By yearend more than 30 oil 
companies from Europe, the United King- 
dom, and North America had expressed 
interest in the results. 

In August, SECH announced that the 
Mineralimpex organization of Hungary, 
Compagnie Generale de Geophysique (CGG) 
of France, Geosource Inc. of the United 
States, and an Italian company had submit- 
ted proposals to evaluate the gas resources 
and petroleum potential of Pande, Buzi, and 
adjacent areas. SECH subsequently an- 
nounced that CGG had been awarded a $6 
million contract to assess the potential of 
the Pande and Buzi areas, and that a 
British firm, Energy Resource Consultants, 
and its subcontractors, Scott Pickford & 
Associates, had been retained by CGG. 

The 300-kilometer Mozambique-Zimbab- 
we pipeline, from the Port of Beira to the 
British-owned Lonrho refinery at Feruka 
near the border town of Umtali, was being 
reconstructed and pressure-tested during 
1981, but completion was delayed by de- 
struction of the bridge over the Pungwe 
River west of Beira. The line, with a propos- 
ed capacity of 1.2 million tons of oil liquids 
per year, was expected to be used for refined 
motor fuels until the refinery reopens. The 
GPRM proposed to charge $30 per ton of oil 
pumped through the pipeline. 


Physical scientist, Division of Foreign Data. 


The Mineral Industry of 
Namibia 


By George J. Coakley! 


The mineral industry of the territory of 
Namibia was a major world producer of 
diamonds and uranium. The 23,000 to 
25,000 industry workers also produced cop- 
per, lead, zinc, silver, tin, and tungsten 
among others. Namibia ranked as the 
fourth largest producer of nonfuel minerals 
on the African continent in terms of total 
value. Both the gross domestic product 
(GDP) and the contribution of the mining 
and quarrying sector to the GDP have been 
declining in constant dollar terms since 
1978. For 1981, the GDP was estimated at 
$1.5 billion. The mining sector made up an 
estimated 35% to 40% of GDP in 1981. 
Diamond mining, normally the major con- 
tributor to national revenues, was a disap- 
pointment; diamond revenues to the state 
amounted to only $44 million compared 
with a projected 1981 state budget estimate 
of $142 million. Namibia maintained a 
Strong economic dependency on the Repub- 
lic of South Africa as the latter expended 
over $1.15 billion in the country for 1981 
including $230 million in direct aid and 
$460 million toward the defense of the 
country. Rossing Uranium Ltd. (RUL) 
which has had taxation deferred until it 
recovers its initial capital investment, is 
expected to be a further significant source 
of state revenues beginning in 1983. Most of 
Namibia's mineral products were produced 
and exported by three mining companies, 
Tsumeb Corp. Ltd., largely controlled by 
U.S. base-metal mining companies; Consoli- 
dated Diamond Mines (Pty.) Ltd. (CDM), a 
major subsidiary of De Beers Consolidated 
Mines Ltd. of the Republic of South Africa; 
and RUL. 

From 1968 to 1978, control of mining in 
Namibia rested in Pretoria. In 1978, control 


was transferred to the Directorate of Eco- 
nomic Affairs, Department of Mines, 
Windhoek.“ 

Namibia's mining laws were fairly liber- 
al, and foreign exploration and develop- 
ment was encouraged. Prospecting and min- 
ing were still governed by the Mines Works 
and Minerals Ordinance as enacted in 1968 
with minor amendments. All mineral rights 
were vested in the state. The Namibian 
Central Government can grant exclusive 
rights to prospect in any defined area for 
any or all minerals. The prospecting grant 
carried with it a minimum expenditure 
obligation that varies with the size of the 
grant. Prospecting titles were easily con- 
verted to mining titles. There were no 
obligations to reinvest profits, recruit local 
personnel, process minerals locally, or re- 
strict output volumes. The Government, 
however, still required a minimum of 25% 
local participation in large foreign mining 
investments. 

Diamond mines paid an effective tax rate 
of over 60%. Uranium was taxed on a 
sliding scale or formula basis, similar to the 
system of taxing gold in the Republic of 
South Africa, from zero to over 70%. Other 
minerals, such as copper, were taxed at the 
norma] corporate rate of 40%. Taxes were, 
however, further reduced in practice by 
substantial writeoffs on capital expendi- 
ture. Under the present system, no taxes 
are paid until capital investment has been 
fully recovered. 

Mining in the former black homelands, 
now controlled by the second-tier repre- 
sentative" governments, was formerly con- 
trolled by the South African Bantu Mining 
Corp. However, by AG Proclamation 57 of 
1978, authority over homelands mineral 
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concessions was also transferred to Wind- 
hoek. Firms applying for a prospecting title 
in an area controlled by a black ethnic 
government had to agree to use local Afri- 
can labor, if possible, and pay 1096 of any 
mining profit that may eventually arise 
from the prospecting grant to the local 
second-tier government. To date, these pay- 
ments seemed not to have been a substan- 
tial source of revenue to second-tier govern- 
ments. Companies could get prospecting 
rights directly anywhere in Namibia. Indi- 
viduals, however, could only prospect and 
peg claims in their own ethnic areas. 
Namibia also continued work on expand- 
ing the infrastructure of the country. Work 
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began on dredging and deepening Walvis 
Bay Harbor to handle cargo ships of up to 
70,000 tons. Preliminary negotiations were 
also underway with Botswana to build a $1 
billion rail link between Walvis Bay and the 
huge coal deposits in the Morupule area of 
Southern Botswana. Plans discussed involv- 
ed a rail line that would run 10,000 tons of 
coal in unit trains and that would take 10 
years to complete. Work continued on the 
new powerline between Windhoek and the 
Republic of South Africa that would hook 
up the Republic of South Africa to the 
Ruacana hydroelectric scheme and also pro- 
vide cheaper electricity to southern Nami- 
bia. 


PRODUCTION AND TRADE 


The production statistics in table 1 were 
compiled largely from annual reports of 
some of the companies operating within 
Namibia. Publication of separate produc- 
tion statistics was suspended by the South- 
West African Administration in 1965. Al- 
though the country's economy depends on 
mineral exports, specific reporting of their 
magnitude and value remained unavailable 
and were no longer included in statistics 
published by the Minerals Bureau of the 
Republic of South Africa. The Namibian 
Department of Finance, however, estimated 
that in 1980 overall exports were 72% of 
gross domestic expenditure while exports 
were 74% of the GDP. Total exports in 1980 
were estimated at $1.4 billion, with mining 
exports accounting for $1 billion of this 
figure. 

Despite low world market prices, major 
base-metal production of copper, lead, and 
zinc increased from 996 to 2496 over that of 
1980. Estimated tin and tungsten output 
remained stable, while silver and uranium 
oxide production declined slightly. Diamond 
mining was hardest hit by poor demand and 
prices as production declined by 20% from 
that of 1980 and by 38% from the peak 1977 
output of 1.9 million carats. 

Diamonds continued to be marketed 


through De Beers Central Selling Organiza- 
tion and were exported to the Republic of 
South Africa and overseas. RUL uranium 
concentrates were exported from Walvis 
Bay to contract customers in Western Eu- 
rope and Japan. Tsumeb’s metal production 
was transported on the company’s 640- 
kilometer railroad to its loading facilities at 
Walvis Bay for export to overseas custom- 
ers. Other metal concentrates were railed to 
smelters and refineries in the Republic of 
South Africa. 

Namibia’s largest metal mining company, 
Tsumeb, produced 37,800 tons of contained 
lead, 30,300 tons of copper, 6,950 tons of 
zinc, 1.89 million troy ounces of silver, 3,800 
tons of sulfur, and 1,370 tons of arsenic from 
four mines and three mills. The Tsumeb 
copper and lead smelters produced 39,719 
tons of blister copper and 41,729 tons of 
refined lead with 66% and 75%, respective- 
ly, coming from their own operations and 
the remainder from toll and purchased 
material. The cadmium plant was shut 
down and the arsenic plant was operated on 
an intermittent basis by Tsumeb in 1981 as 
a cost-saving measure. Gross metal sales by 
Tsumeb in 1981 were just under $100 mil- 
lion. 
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Table 1.—Namibia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981 
METALS? 
Arsenic, white 2,615 2,401 2,221 1,288 1,870 
Cadmium: Metal, refined 79 81 69 . 
Copper: 
ine output, metal content of 
conce; trat 151, 200 739,000 144, 800 42,800 46,185 
Metal, blister 53,371 45,919 42,707 40,004 39,719 
Mine output, metal content of concentrate F38,800 734,800 144, 200 50,200 59,121 
Metal, refined _____.._-__------ 42,743 39,512 41,695 42,654 48,479 
Silver: Mine output, metal content 
of concentrate: thousand troy ounces. . 1,758 1,866 13,617 3,365 3,258 
Tin, mine output, metal content, recoverable .. 994 1,250 1,042 1,000 1,000 
Tungsten, mine output, metal content, 
recoverablee!jll 150 150 165 150 150 
Uranium, UsOs content 2,160 8,175 4,518 4,161 4,681 
Vanadium, mine output, metal content 750 440 om e. EN 
Zinc, mine output, metal content? ______- 38,300 36,600 23,800 31,908 39,600 
NONMETALS 
Diamond:* 
Gem thousand carats. _ 1,901 1,808 1,570 1,482 1,186 
Industria!!! do- 100 95 83 78 62 
T me do... 2,001 1,898 1,653 1,560 1,248 
Lithium minerals? |... 2,548 NA NA NA NA 
IM MOMS 230,000 230,000 230,000 230,000 ,000 
Sulfur, S content of pyritic concentrate 3,834 3,013 3,538 3,692 8,361 
*Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through Sept. 15, 1982. 


?In addition to the commodities listed, Namibia, prior to 1967, produced bismuth concentrates, cesium ore, columbite- 


tantal 


ite concentrates, gold, manganese ore, molybdenum concentrates, graphite, lime, mica, precious stones, kyanite, 


sillimanite, and a variety of crude construction materials (clays, stone, sand and gravel). No official statistics have been 


published since yearen 
continued or not, and if so, at what levels. 

Data are compiled from operating company reports as 
cadmium, mine and blister co siis oa d and relh 
South-West Africa Co. Ltd. (S 


for ISCO 


Ltd.'s mines (mine cop 
for fiscal years ending June 30 of that stated. 


R's own Uis mine (mine tin); General Mining and Finance Co 
mine near Rehoboth (mine copper and mine silver); and Falconbridge 
r). Data from Tsumeb and Falconbridge are for calendar years; data from other companies are 


1966, and available information is inadequate to ascertain whether production has been 


follows: Tsumeb Corp. Ltd. (arsenic, white, refined 


lead, mine and smelter silver, mine zinc, and pyrite concentrate); 
ACO) (mine lead, mine tin, mine tungsten, mine vanadium, and mine zinc); South African 
Iron and Steel Industrial Corp. Ltd. (ISCOR) for Imcor Zinc (Pty.) Ltd.'s Rosh Pinah Mine (mine lead i 


and mine zinc), and 
. Ltd. for Klein Aub Koper Maatskappy Ltd.’s 
ickel Mines Ltd. for Oamites Mining Co. (Pty.) 


*White arsenic equivalent of all arsenic products reported as being produced. 


5Figures comprise re 


(bought by Tsumeb in mber 1980). 


rted production of Tsumeb and Oamites plus estimates for Klein Aub and Otjihase copper mine 


*Figures comprise reported production of Tsumeb plus estimates for O&mites, Rosh Pinah, and Klein Aub. 
res comprise reported production of Tsumeb estimates for SWACO for 1977 and 1978, as well as estimates for 


TFj 
Rosh Pinah. 


Total figures reported by De Beers Consolidated Mines Ltd. in company annual reports for calendar years. Detail on 


gem and industrial diamon 


are estimates, assuming output to be 95% gem quality. 


*Output has not been officially reported since 1966, but presumably has continued since a number of countries record 
imports from “South Africa," which in total quantity considerably exceed the reported output of the Republic of South 


ae and presumat 5 m Namibia. 
uropean Communities repo as o 
of the material may have been mined in Zimbabw : 


tities given represent imports of the United States and the 


in the Republic of South Africa, but the reader is cautioned that a portion 
e 


COMMODITY REVIEW 


METALS 


Copper.—Tsumeb, Namibia's dominant 
copper producer, was managed and 29.6% 
owned by Newmont Mining Corp. of the 
United States. Amax, Inc., became the larg- 
est shareholder in February 1981, increas- 
ing its interest in Tsumeb to 30.2%. The 
British firm Selection Trust Ltd. owned 
14.2% and O'okiep Copper Co. Ltd. owned 


9.5%, with the remainder owned by other 
firms. 

The largest polymetallic mine in the 
country was the Tsumeb Mine, north of 
Windhoek. Tsumeb, concentrating on high- 
er grade areas of its mines, in 1981 mined 
and milled 498,708 tons of ore containing 
3.60% copper, 7.32% lead, and 2.08% zinc. 
The 23,429 tons of copper concentrates pro- 
duced averaged 35.49% copper and 33.8 troy 
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ounces of silver per ton. The company also 
operated the Matchless Mine, 42 kilometers 
south of Windhoek, which produced 111,247 
tons of pyritic copper ore containing 2.37% 
copper and 11.47% sulfur in 1981. The 
Matchless mill generated 12,318 tons of 
concentrates, which contained 20.46% cop- 
per, 30.55% sulfur, and 2.5 troy ounces of 
silver per ton. With the exception of one 
new stope, all underground development 
work was stopped at the Matchless Mine to 
limit costs. 

Tsumeb also produced 297,933 tons of 
2.80% copper and 1.90% lead ore from its 
Kombat and Asis West Mines. The Kombat 
mill treated the ore producing 22,868 tons of 
concentrates with an average grade of 
29.76% copper, plus lead, and 9.3 troy 
ounces of silver per ton. 

The Tsumeb Exploration Co. Ltd. (TECO) 
portion of the Asis West Mine produced 
12,522 tons of ore from a copper-rich portion 
of the mine averaging 7.54% copper and 
2.31% zinc. This ore was milled at the 
Kombat concentrator and yielded 2,551 tons 
of copper concentrate containing 33.12% 
copper, some lead, and 8 troy ounces of 
silver per ton. 

Under a December 1980 joint-venture 
agreement with Otjihase Mining Co. Ltd., 
Tsumeb acquired a 70% interest in Otjihase 
for approximately $41 million. Under the 
terms of the joint venture, Tsumeb agreed 
to reopen the mine and to make the first 
interest-free purchase installment 1 year 
after the target production rate of 65,000 
tons of ore milled per month is reached, 
which is expected in the second quarter of 
1982. The joint venture may be dissolved by 
mutual agreement if cash shortfalls reach 
defined limits or at the end of the life of the 
Otjihase Mine. Up to 100% of Tsumeb’s 
undivided interest in the property could be 
transferred to Otjihase Mining in full settle- 
ment of any balance then outstanding on 
the purchase price. Subject to the fulfill- 
ment of the agreement, Otjihase Mining 
continued to be owned by Johannesburg 
Consolidated Investment Co. Ltd., which 
had a 49% direct interest plus an indirect 
interest through an associate. During re- 
startup in 1981, Tsumeb mined and milled 
206,900 tons of Ojithase ore containing 
1.54% copper and 16.6% sulfur, from which 
14,242 tons of copper concentrates aver- 
aging 20.2% copper and 2.2 troy ounces of 
silver per ton were recovered. The copper 
concentrates were shipped to the Tsumeb 
smelter, and an additional 26,800 tons of 
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pyrite concentrates were delivered to RUL. 

Tsumeb maintained exploration develop- 
ment drilling programs at the Tsumeb 
Kombat and Asis West and Otjihase Mines 
during the year while reducing exploration 
activity elsewhere in Namibia. Exploration 
of the Tschudi copper-silver prospect, 20 
kilometers west of Tsumeb, was suspended 
while work continued at the Andundu gold 
prospect where the first four completed drill 
holes reported 0.26 troy ounce of gold per 
ton in the quartz veins, which constitute 
7.7% by volume of the mineralized zone. 

Ore reserves at most Tsumeb mines in- 
creased relative to 1980 levels. At the end of 
1981, positive ore reserves at the Tsumeb 
Mine increased to 3,528,000 tons averaging 
4.27% copper, 5.99% lead, and 1.77% zinc. 
The total reserves at the Kombat Mine area 
increased to 2,442,000 tons averaging 1.83% 
copper and 2.07% lead. Total reserves at 
Asis West were 1,580,000 tons averaging 
5.54% copper and 2.77% lead. Proven re- 
serves at the Matchless Mine were 371,000 
tons averaging 2.22% copper. Total reserves 
at the Otjihase Mine remained almost 
unchanged at 10,117,000 tons averaging 
2.23% copper. 

The Oamites Mining Co. (Pty.) Ltd., joint- 
ly owned by Falconbridge Nickel Mines Ltd. 
of Canada (74.9%) and the International 
Development Corp. (IDC) of the Republic of 
South Africa, continued to be the country’s 
second largest copper producer. The Oam- 
ites Mine, 55 kilometers south of Windhoek, 
was extracting low-grade ore by a sublevel 
open-stoping method. In 1981, Oamites mill- 
ed 530,000 tons of ore containing 4,827 tons 
of recoverable copper, down 17% from the 
1980 output. Silver production decreased by 
13,000 troy ounces to 216,000 troy ounces in 
1981. Faced with operating losses and diffi- 
cult mining conditions, the company sus- 
pended operations at the nearby Swartmod- 
der Mine in March. Production at Oamites 
was also reduced from 45,000 tons per 
month to 35,000 tons per month of ore 
milled. Ore reserves at the Oamites Mine at 
yearend were 2,027,000 tons grading 1.13% 
copper. 

Lead and Zinc.—Two of Tsumeb’s estab- 
lished mines produced complex ores with a 
mixture of lead, zinc, and copper containing 
other valuable constituents. The Tsumeb 
Mine was the country’s largest lead produc- 
er and one of its two sources of zinc. The 
493,708 tons of ore contained 7.32% lead 
and 2.08% zinc, from which the Tsumeb 
concentrator produced 97,970 tons of lead 
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concentrates that contained 31.1% lead, 
with 8.1% copper, 6.46% zinc, and 7.9 troy 
ounces of silver per ton. Its zinc concentrate 
weighed 1,196 tons and contained 51.94% 
zinc, 3.02% copper, 9.67% lead, and 10.4 
troy ounces of silver per ton. Ores from the 
Kombat and Asis West sections of the Kom- 
bat Mine also contained lead, and the Kom- 
bat mill recovered 6,825 tons of lead concen- 
trate with 30.5% lead, 14.0% copper, and 4.0 
troy ounces of silver per ton on behalf of the 
parent company and 177 tons of lead con- 
centrate containing 34.8% lead, 11.5% cop- 
per, and 4.3 troy ounces of silver per ton 
from Asis West ore on behalf of TECO. 


The country's top zinc producer was the 


Rosh Pinah open pit mine in the Namib 
Desert, 27 kilometers north of the Orange 
River, operated by and for Imcor Zinc (Pty.) 
Ltd., a subsidiary of the South African Iron 
and Steel Industrial Corp. Ltd. (Iscor). Rosh 
Pinah Mine's capacity was 160,000 tons per 
month of ore. In the 1980-81 business year, 
47,200 tons of 40% zinc concentrate and 
20,200 tons of 45% lead concentrate were 
produced compared with 44,000 tons of zinc 
concentrate and 17,900 tons of lead concen- 
trate in 1979-80. Both concentrates were 
trucked 180 kilometers to the railhead at 
Aus, where they were railed to Iscor's steel- 
works at Vanderbijlpark in the Transvaal 
Province of the Republic of South Africa. 

Stockpiled ore at the closed Berg Aukas 
Mine was concentrated into zinc pellets, 
which were railed to Vogelstruibult in 
Transvaal Province, the Republic of South 
Africa, for further refining in the Kiln 
Product Ltd. smelter. Byproduct vanadium 
and lead may also be extracted from the 
Berg Aukas stockpile, which is being 
worked at a loss and is expected to be 
depleted in 1982. 

Tantalum.—A subsidiary of Utah Inter- 
national Inc. of the United States, Southern 
Mining and Development Co. Ltd., carried 
out preliminary exploration for tantalum in 
1981 and located one deposit with a poten- 
tial output of 18,000 kilograms of tantalite 
per year. 

Tin.—Most of the country's tin produc- 
tion continued to be derived from Iscor's Uis 
Mine near Brandberg, northeast of Swakop- 
mund. The tin concentrate was shipped 
directly to the Vanderbijlpark Steelworks 
in the Republic of South Africa, where it 
was smelted and used to produce electroly- 
tic tin plate for local consumption. In 1981, 
1,220 tons of tin concentrate was produced, 
up 14% over that of 1980. Iscor reported 
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extensive drilling at Uis proved the exist- 
ence of large additional tin reserves extend- 
ing the life of the mine by several decades at 
the present rate of production. 


NONMETALS 


Diamond.—Production of diamonds by 
CDM continued to decline as total ore treat- 
ed increased to 12,540,000 tons containing 
9.95 carats per 100 tons. The ore consisted of 
marine gravels and required the removal of 
37,698,000 tons of barren sand and gravel 
overburden. At yearend, stripped reserves 
remained 6 months ahead of mining re- 
quirements. The 2096 reduction in total 
carats produced in 1981 reflected a decision 
by CDM to reduce production temporarily 
by suspending operations at one of the four 
production plants, at both field screening 
plants, and at the 50-grid sampling plant. 
Mining continued to the maximum safe 
distance of 100 meters seaward of the high 
water mark, and maintenance of the sea- 
wall will continue until foreshore mining in 
the No. 4 plant area is completed during 
1982. At that stage the bucket wheel exca- 
vator will be moved to a new site further 
south. CDM maintained an active diamond 
prospecting program in its concession areas, 
where it held the mineral rights until De- 
cember 31, 2010. Results continued to be 
disappointing, with the north bank of the 
Orange River within Diamond Area No. 1 
being the only site that showed encouraging 
results. In 1981, CDM contributed over $40 
million to the after-tax profits of De Beers. 


MINERAL FUELS 


Coal.—In the early 1950's, the Anglo 
American Corp. Ltd. discovered coal on the 
north bank of the Nossob River near the 
Aminuis Reserve, and during 1980, its affil- 
iated company, CDM, applied for extensive 
prospecting grants on both sides of the 
Nossob River in the Aranos area. Estimated 
drilled reserves of about 3 billion tons of 
coal have been identified to date; however, 
its potential exploitability may be compli- 
cated by an overburden of as much as 300 
meters in some places and by an under- 
ground lake above at least part of the 
deposit. Exploration for coal was reported to 
have continued in the Etosha Pan area and 
along the Kaokoveld coast. The Anglo 
American Nossob River coal discovery and 
reports that another Anglo American asso- 
ciate, B&O Mineral Exploration, Ltd., had 
recently discovered coal on five adjoining 
farms in the southeastern corner of the 
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Otjiwarongo district, bordering Hereroland 
West, precipitated a coal rush" and forced 
the Mining Commission to enforce strict 
requirements before granting any new con- 
cession areas. 

Petroleum.—The Etosha Petroleum Co., 
owned by Briland Mines Ltd., has held an 
oil and gas exploration concession near the 
Angolan boundary in northern Namibia for 
a number of years and in February 1980 
signed a letter of intent giving Superior Oil 
Co. a contract to execute test drilling oper- 
ations over a portion of the Etosha area. 
Financing was reportedly arranged through 
Allen & Co. Inc. of New York. In 1981, 
Superior Oil initiated negotiations with the 
Administrator General of Namibia to ob- 
tain permission to search for oil along the 
northern perimeter of Etosha Game Park. 
The Government-owned Southern Oil Ex- 
ploration Corp. (South-West Africa) (Pty.) 
Ltd. continued to be responsible for grant- 
ing oil exploration concessions, and its par- 
ent company, Southern Oil Exploration 
Corp. (Pty.) Ltd., continued to hold offshore 
concessions south of Walvis Bay. 

Uranium.—RUL, in which the United 
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Kingdom's Rio Tinto Zinc Corp. Ltd. (RTZ) 
holds a 46.5% controlling interest, operated 
the Western world's largest single open pit 
uranium mine 65 kilometers northeast of 
Swakopmund. In 1981, RUL treated 14.9 
million tons of ore yielding 4,681 tons of 
uranium oxide, down 2% from that of 1980 
and still slightly short of its annual design 
capacity of 5,000 tons of U, O.. The principal 
ore mineral, uraninite, is ground to a pulp 
and treated by a sulfuric acid leach followed 
by ion exchange, solvent extraction, and an 
ammonia precipitation of the uranium ox- 
ide. RTZ reported net profits from RUL for 
a year, allowing for deferred taxation, of 
$41 million. Their partners in RUL included 
the General Mining and Finance Corp. Ltd. 
and IDC of the Republic of South Africa, 
Total Compagnie Miniére et Nucleaire of 
France, and Rio Algom Mines Ltd. of Cana- 
da. 


1Supervisory physical scientist, Division of Foreign 
ta. 


?Where necessary, values have been converted from 
South African rend (R) to U.S. dollars at the rate of 
R1 = US$1.2854 for 1980 and R1 = US$1.1490 for 1981. 

3South-West Africa Gazette (Windhoek, Namibia). AG 
Proclamation 4 of 2978, Issue 3696, Jan. 30, 1978. 


The Mineral Industry of the 
Netherlands 


By George A. Rabchevsky! 


The economy of the Netherlands contin- 
ued to decline slowly, by more than 1% in 
1981. Private consumption fell by about 396 
and investments fell by about 10% of gross 
national product (GNP); unemployment 
reached about 1096, a postwar high. Even 
though inflation was halted somewhat, in- 
dustrial output was down by approximately 
3.5%, with the largest decline in natural 
gas. 

The services sector, which in 1981 con- 


tributed a significant two-thirds of the 
GNP, fell less sharply, mainly because of 
continued rises in Government spending. 
The slowdown in the Netherlands' economic 
activity, evident since the mid-1970's, turn- 
ed into a recession in the second half of 
1980, which continued through 1981. An 
official 1981 forecast, based on the assump- 
tion of no major policy changes, projected 
real GNP growth in 1985 at an annual 
average of 1%. 


PRODUCTION 


Production in the metals industry was 
down by approximately 3% in 1981 and was 
at the lowest level since 1978; output was 
down by over 30% in the important energy 
sector, especially petroleum refining. Min- 


ing and natural gas output were down by 
over 8%. 

Production of minerals for the past 5 
years is given in table 1. 


Table 1.—Netherlands: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 
METALS 
Aluminum metal: 
HMA 2 ha ee Mu oe ole UE 
Secondary) 
Cadmium metaallllxxAlAlnnn◻◻””d ll 
Iron and steel: 


Sintered ore (from imported ore) thousand tons 
Pig iron including blast furnace ferroalloys do . . 

Crude steel `- - ----------------- do_ ___ 
Semimanufactures ~- ------------- do... 


See footnotes at end of table. 


1977 1978 1979 1980 1981* 
241,269 261,164 251,119 258,621 3261,983 
41,591 43,991 46,643 53,725 *56,197 
302 402 416 455 506 
2,709 3,012 2,929 2,723 33.042 
3,922 4,613 4,814 4,828 34,600 
4,927 5,590 5,806 §,272 35,412 
4,251 4,132 4,993 4,475 34.732 
3,300 500 6,800 6,000 2,500 
21,132 18,172 16,432 13,902 31.015 
12,700 13,700 14,700 13,900 316,000 
33,832 31,872 31,132 21,802 323,015 
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Table 1.—Netherlands: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified!) 
Commodity? 1977 1978 
METALS —Continued 
Tin metal, refined:* 
r ß E EE E ees 2,100 1,600 
Sende... 8 180 180 
Zinc metal (slab), primary - - - -.-------------- 109,398 135,399 
NONMETALS 
Cement, hydraulic thousand tons. . 3,895 3,918 
Nitrogen: N content of ammonia _ ------- do... 2,140 2,148 
Salt, all types. do— 3.111 2.939 
Sand, industrialal ll do_ ___ 25,600 23,500 
ium compounds: 
Sodium carbontte do- 276 280 
Sodium sulfate, synthetic do. ..- 50 50 
Sulfur: 
Elemental byproduct: 
Of metallurgy® ee do- 6⁴ 60 
Of petroleuummmnmnmn 2.- do. ... 130 "24 
Total. etm do- 194 184 
Sulfuric acid, 100% HS 0 - --------- do— 1.572 1.680 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 90,700 86,800 
ag 22 f¼ thousand tons 2,001 2,401 
as: 
Manufactured, all types million cubic feet. 218,942 264,531 
Natural: 
FOGG 5 i onse EE do. 3,421,940 3,133,456 
Marketed |... 2. ---- 89 NA NA 
Natural gas liquids .. . thousand 42-gallon barrels. _ 1,836 1,003 
PE... dd thousand tons. . 400 400 
Petroleum: 
Crude thousand 42-gallon barrels. _ 9,420 9,556 
Refinery products: 
Gasoline: 
Aviation __________ _____- do____ 1,095 1,157 
Motor rr do- 54,460 60,588 
Jetfue]-—— ow eee do- _ _ _ 24,320 21,728 
Keros ine do- 4,487 3,860 
Distillate fuel oli do... 133,974 139,726 
Residual fuel oli do____ 131,868 124,475 
Lubricants. ---------------—- do- 3,892 4,200 
Bituüme mc do... 5,660 
Liquefied petroleum gas do— 11.832 53,363 
a is TO re do- 51,514 
Refinery fuel and losses do... 18,943 17,807 
TT do— 448,105 426,904 
*Estimated. Preliminary. ‘Revised. NA Not available. 


VTable includes data available through July 12, 1982. 


1979 


1,445 
153,982 


3,701 
11.916 
3.951 
NA 


420 
50 


60 
18 


78 
1.744 


93,000 
2,028 


"233,553 
3,407,425 
3,291,947 

2,253 
400 
8,970 


1980P 


180 
169,539 
3,745 
1.874 
3,464 
24.600 
420 
50 


60 

22 

82 

1.726 

95, 300 
2.455 
210,011 
3,219,023 
3,266,842 
3,162 

400 


8,724 


31,509 
24,971 


400,196 


1981* 


2,100 
180 
317,363 
3,500 
31,874 
33,518 
24,600 
420 

90 


In addition to the commodities listed, a variety of crude construction materials (clays, stone, and gravel) presumably is 
also produced, but output is not reported and available information is inadequate to make reliable estimates of output 


levels. 
*Reported figure. 


*[n previous editions, refined lead production, both primary and secondary, was erroneously captioned as smelter lead 


production, and actual smelter output was unrepo 
5Coke oven and blast furnace gas only. 


TRADE 


Declining imports, improved export 
competitiveness, and the sharply higher 
prices for natural gas exports were the 
main causes of the 1981 surplus in the 
balance of payments account, the Nether- 
lands' first since 1977. Netherlands exports 
accounted for over 50% of total GNP. 

The Netherlands in 1981 continued to be 
the third largest European market for U.S. 
exports and was the sixth largest in the 
world. With the Netherlands’ industrial 


; these errors have been corrected in this edition. 


output, investment, and consumption fall- 
ing, however, the strong advances made by 
U.S. exports in the recent past may not be 
repeated in the near future. Declines in 
U.S. exports in the first half of 1981 were 
27% in metal ores and scrap, 57% in nonfer- 
rous metals, and 23% in metal-working 
machinery. Gains in the same period were 
31% in fertilizers and 82% in bituminous 


coal. 
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Table 2.—Netherlands: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Ash and residue containing aluminum 
Bauxite ` ----------------- 


Oxides and hydroxides |... ..... 
Metal including alloys: 
Scra 


Antimony: 
ID -—-—-—»——————— ——— 
Metal including alloys, all forms 


Arsenic oxides and acids 
Bismuth metal including alloys, all forms 
HM metal including alloys, all 

OFmB oun o tu ee ene LE 


Chromium: 
Chromite. _____________-__ _ 


Oxides and hydroxides ________~- 


Cobalt: 
Oxides and hydroxides 
Metal including alloys, all forms _ - — 


Columbium and tantalum metals 
including alloys, all forms |... .. __ 


r: 
Gre andconcentrate. 
Oide o erret tieu 
Ash and residue containing copper 


Suit 88 


S8SSôÜ— eoo 
Unwroughhßt .- 
Semimanufactures 


Germanium metal including alloys, all 
CCC value 
Gold metal including alloys, unwrought 
and partly wrought .... .troy ounces_ _ 
Iron and steel: 
Ore and concentrate except roasted 
pyrite _ J 8 


Pig iron, ferroalloys, similar 
materials _____________ 

Steel, primary forms 
thousand tons_ _ 


Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions 


Universals, plates, sheets 
thousand tons. .. 


See footnotes at end of table. 


1979 


7.847 
26.323 


59,486 
67.297 
359,399 
96.080 
474 

136 


81 
27 
528 


14.417 
183 


56.006 
5,327 
55,112 


1822, 566 
948.167 


119,490 
16 
1,241 
32,453 


1,979 


431,883 


1.803 
134,493 


28,381 
40,142 


1980 


1,394 
13,441 


91,856 
14,331 
365,336 
106,032 
341 

79 


33 
3l 


404 


18,726 
197 


58,390 
5,945 
48,908 


$470 
922,407 


273,619 
87 


1,194 


424,203 


1,567 
118,395 


29,916 
42,330 


United 
States 


Destinations, 1980 


Other (principal) 


West Germany 4,507; France 1,887. 

West Germany 9, 695; Belgium- 
Luxembourg 1 641. 

West German 15, n France 9,214; 
Romania 6, 


West Germany 49,766; France 12,882. 
Belgium-Luxembourg 109,460; West 
Germany 107,907; France 83, 691. 

West Germany 49, 823; Belgium- 
Luxembourg 15, 704: France 12,182. 


West Germany 300. 

United Kingdom 37; West Germany 
24; France 16. 

France 26; West Germany 5. 

France 8; West Germany 8. 


Belgium-Luxembourg 125; West Ger- 
many 106 


France 7,354; West Germany 6,815; 
Switzerland 1,605. 

United Kingdom 69; West Germany 
43; Belgium-Luxembourg 34. 


France 25; West Germany 9 
we Germany 69; United Kingdom 


West Germany 178. 


United Kingdom 15. 

West Germany 2,566; Belgium- 
Luxembourg 1,052. 

France 294; Belgium-Luxembourg 
230; United Kingdom 101. 


Belgium-Luxembourg 26,522; West 
Germany 22,366. 

West Germany 1,612; Italy 1,342; Tur- 
key 1,333. 

west Germany 10,906; France 6,049; 
Italy 3,437. 


NA. 
Switzerland 542,859; France 219,867. 


West Germany 268,387. 
NA. 
West Germany 542; Belgium- 


Lüxemboury 320; ja 193. 


West Germany 11,061; United King- 
dom 2,536; Italy 1,841. 


West Germany 524; Be 
Luxembourg 387; U ted F Kingdom 


Belgium-Luxembou 
rmany 88,352; 
268. 


137,118; West 
nited Kingdom 


United Kingdom 302; West aa many 
242; Belgium-Luxembourg 

West Germany 61,290; edari 
22,389; France 6 749. 

Italy 14, 535; West Germany 11,300. 

West Germany 11,728; Belgium- 
Luxembourg 10,747; France 8,110. 


710 


MINERALS YEARBOOK, 1981 


Table 2.—Netherlands: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 


Tubes, pipes, fittings _ —— _ — 


Castings and forgings, rough 


JJ m Eos 


ra 
Unwrought and semimanufactures _ _ 


ese: 
Ores and concentrates... 
Oxides ~- — 8 es Lu 
Metal including alloys, all forms ..... 
Mercur 76- pound flasks. . 


Metal including alloys, all forms ...... 
Nickel: 

Matte, speiss, similar materials 

Oxides and hydroxides ______ ~~ 


Metal including alloys: 
SCHÉD no Se ee 


Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. . 


Selenium, elemental... .. ......- 
Silver metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 
Tellurium and arsenic, elemental _ _ _ — _ 
Tin: 


Oxide s 
Serao EEEE E 


Titanium: 
Ore and concentrate 


Metal including alloys, all form 


See footnotes at end of table. 


1979 


438,109 


24,680 


5,153 
5,328 


35,362 
18,707 
1,788 


1,304 
6,002 


1980 


United 
States 


3,001 


Destinations, 1980 


Other (principal) 


West Germany 117,062; Belgium- 
poxembourg 57,7 29; Argentina 


Belgium-Luxembourg 17,319; West 
Hyves 4,042. 


Belgium Luxembourg 2,030; West 
Germany 358 


Degium Pureman 12,578; West 
Germany 12,578; France 10, 260. 

West Germany 13, 896; Spain 1 074; 
Belgium- Luxembourg 1,035. 

N 184; Belgium-Luxembourg 


Italy 461; West Germany 423. 
West Germany 2,402; United King- 
dom 1,123; Italy 832. 


West Germany 14,592; Belgium- 
% o, 5, 143; Switzerland 


2, 
NA. 
West Germany 1,610; United King- 

dom 363; France 197. 

West Germany 1,770; United King- 

dom 580; Romania 638. 


Austria 949; Italy 256; United King- 
dom 256. 
Belgium-Luxembourg 103; France 41. 


West Germany 2,106; France 702; 
Sweden 302. 

Italy 151; France 143; Belgium- 
Luxembourg 68. 


West Germany 633; Finland 365; Swe- 
den 304. 

Italy 2,816; West Germany 503; 
France 392. 


West Germany 89; Switzerland 35; 
Belgium-Luxembourg 30. 


United Ki 
mast 8,1 


om 9,806; West Ger- 
1; Belgium-Luxembourg 


Belgium-Luxembourg 2,631; France 
2,020; West Germany 1,253. 
France 30; West Germany 6. 


All to Belgium- Luxembourg. 

Onea Kingdom 175; West Germany 

West Germany 1,430; Belgium- 
Luxembourg 368. 


West Germany 448; Belgium- 
Luxembourg 124; Sweden 45. 


West — 5 495; ra King- 


1 12. 
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Table 2.—Netherlands: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tungsten: 
Ore and concentrate... 


Metal including alloys, all forms 


Zinc: 
Ash and residue containing zinc _ _ _ _ 


Ore and concentrate 


Dust (blue powder!Zl 
Unwroughhjlt 


Semimanufactures 


Zirconium ore and concentrate 


Other: 
Ores and concentrates... 


Ash and residue containing 
nonferrous metals 

Oxides, hydroxides, peroxides 

Base metals including alloys, all forms 


NONMETALS 
Abrasives, n.e.s.: 

Natural: Pumice, emery, corundum, 
)!! uu are su ciis S E 
Corundum, artificial! 
Dust and powder of precious and semi- 

precious stones, including diamond 
kilograms_ . 


Grinding and polishing wheels and 
eines eS 


CRU ND RN 
Clays and clay products : 
Crude: 
Bentonit 


chamo tte 


including nonclay 


See footnotes at end of table. 


1979 


1.161 
202 


12,359 
11,501 


4,419 


3,457 
136,807 


2,004 


210 


23,363 


18,295 


46 
38 


19,680 
306 


152 


3,543 
56 
11,458 
388 
369,997 
310,797 


25,153 


26,462 


3,210 
88,931 
519 
85,636 


34,975 
833,476 


1980 


1,656 
202 


11,854 
7,306 


6,576 
2,933 
163,201 
3,815 
24,840 
29,159 


8,774 


51 
21 


603 
400,154 
391,278 


26,757 


35,210 


2,087 
79,203 
1,896 
80,080 


33,845 
852,100 


United 
States 


17 
269 


Destinations, 1980 
Other (principal) 


U.S.S.R. 939; Czechoslovakia 248; 
United Kingdom 140. 

Belgium-Luxembourg 166; West Ger- 
many 16. 


aonainm boii. 5,918; West 
Germany 4,154; France 1 592. 
Belgium-Luxembourg 6, 6, 512; France 


West Germany 2,822; Belgium- 
Ñ Luxembourg 1,994; France 1,300. 


A. 

West Germany 43,884; United King- 
dom 34,228; France 22, 816. 

West Germany 2,616; Republic of 
South Africa 294; Belgium- 
Luxembourg 244. 

West Germany 14,227; France 4,182; 
United Kingdom 2,253 


West Toy 7,229; United King- 
dom 4,692; taly 4, 482. 


West Germany 4,291;United King- 
nd ,102; Belgium: Luxembourg 


892. 

France 17; United Kingdom 10; West 

rmany 10. 

Helium Lusssibourg 7: West Ger- 
many 5. 


West Germany 3,430; Thailand 1,100; 
United Kingdom 
Be 90. Weat Germen 170; Australia 


East Germany 54; Sweden 20; United 
Kingdom 15. 


West Germany 772 United Kingdom 
X " 19; France 677 


United Kingdom 51,722; Norway 
089; Cameroon 16, 672. 
Belgium-Luxembourg 237; West Ger- 


West ME - 417; France 78,963; 
United Kin 
West Germany 181 ,098; Nigeria 
4 the ; Belgium-Luxembourg 
Belgium-Luxembourg 25,313. 


Belgium-Luxembourg 12,227; United 
ingdom 8,050; France 4,401. 


West Germany 903; Belgium- 


Luxembourg 791; Nigeria 99. 
Be ium-Luxembourg 7,164; West 
rmany 7,540. 


Belgium-Luxembourg 708; West Ger- 


West 9 57,212; Belgium- 
Luxembourg 17, 211. 


West Germany 14,073; Belgium- 
Luxembourg 5, 338; Italy 2,695. 

West Germany 623 535; Belgium- 
cae 156, 001: France 
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Table 2.—Netherlands: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Pamong e dust and powder: 


or 
Gem carats_ _ 
Industrial! do- 
Unworked 
Gem: nce do- 
Industrial _________ do- 
Uns orte do- 


Diatomite and other infusorial earth _ _ _ 
Feldspar, fluorspar, leucite 


Fertilizer materials: 
Crude: 
Phosphati cc 
Other including mixed 


Manufactured: 
Nitrogenous ... thousand tons 


Phosphatic including Thomas slag 


Potassic. ______________- 
Other including mixed 

thousand tons. _ 

Ammonia .. 2.22 2222222. 


I/ y nua 


Magnesium materials: 
agnes ite 


MoBo nc Ii 


Pigments, mineral, including processed 
iron dige 


Precious and semiprecious stones 
except diamond kil 
Salt and bri ne thousan 


ma- 
tons 


Sodium and potassium compounds, n. e. s.: 
Caustic sodaaaaaa - - - - - - - - - -—-—- 


Caustic potash ____________-~- 
Soda ash - ----------------- 


Stone, sand and gravel: 
Dimension stone: 
Unworked and partly worked- _ _ 


Gravel and crushed stone 
thousand tons. . 


Limestone, excluding dimension- .. .. - 
Quartz and quartzite 


Sand, excluding metal-bearin 
thousand tons. . 
Strontium material, oxide 


See footnotes at end of table. 


1979 


122,300 
11,468 


21,439 
833,999 
295,223 


559 
7,863 


71,426 
77,507 


3,137 
326,500 
3,346 


1,077 
540,642 
644 
3,475 
4,940 
34,376 
13 
1,233 
6,567 


1,480 
2,475 
157,193 


109,333 
151,905 


5,138 
9,579 
10,568 


4,493 
119 
13,169 
9,304 
5 


1980 


107,228 
7,994 


87,967 
825,518 
59,541 


657 
1 5,696 


64,064 


106,894 


2,882 
279,071 
5,694 


1,033 
609,061 
515 
2,170 
297 
30.934 
85 

983 
1,488 


2,056 
2,159 
189,748 


31,602 
154,896 


1,408 
26,949 
15,483 


4,090 
99,942 
13,393 

9,341 

329 


United 
States 


4,800 
992 


149 
218,321 
9,063 
NA 


Destinations, 1980 


Other (principal) 


Belgium-Luxembourg 28,759 Switzer- 
land 27,211; Israel 14,706. 

Hong Kong 2, 510; Japan 1,452; Unit- 
ed Kingdom l, 113. 


gor bear aa 83,734; Switz- 
erland 2,115. 
Bel ium-Luxembourg 189,291; Unit- 
Eu om 118,543; Japan 59, 683 
Israel 23,617; Belgium-Luxembourg 
17,784; West Germany 3,580. 


France 178; Bel ium Lüxembouii 160. 


West Germany ,229; Be 


lgium- 
Luxembourg 4.914 


West Germany 47,113; Belgium- 
Luxembourg 14,1 
Be ium-Luxembourg 83,644; West 
rmany 17,748. 


India 524; France 409; West Germany 
342; Brazil 302. 
France | 15,762; West Germany 


29,5 
Nigeria 3,056; Denmark 791; Oman 
2; Sudan 450 


France 407; West Germany 128; 
United Kingdom 104. 
Belgium-Luxembourg 349,414; West 
rmany 69,054; France 46, 730. 
uis Germany ; 388; East Germany 


Belgium-Luxembourg 1,232. 
West Germany 3,849; Ni igeria 592; 
Belgium-Luxembourg 449. 


West Germany 14,362; France 3,859; 
Belgium-Luxembourg 2,903. 

Belgium-Luxembourg 1. 

United Kingdom 2205 West Germany 
210; Belgium-Luxembourg 116. 


West Germany 2,110; France 1,791; 
United Kingdom 619. 


West Germany 1,000. 
Belgium-Luxembourg 577; West Ger- 
many 441; Finland 420. 


China 70,674; Belgium-Luxembourg 
17,519; Sweden 16,937. 

West Germany 33, 694. 

West Germany 37,548; Denmark 

13 2 Belgium. Luxembourg 


West Germany 5,648; Belgium- 
Luxembourg 898. 
Belgium-Luxembourg 19,484; West 
rmany 6,478. 
West Germany 1,191; Belgium- 
Luxembourg 6,141. 


Belgium-Luxembourg 3,757; West 


Germany 319. 
Belgium-Luxembourg 59,893. 
West Germany 10,209; Belgium- 


Luxembourg 1 421; Austria 746. 


Belgium-Luxembourg 8,940; West 
Germany 307. 
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Table 2.—Netherlands: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Sulfur: 
Elemental 
Sulfuric acid, oleum `- -------- 


Talc and steatite 


Slag, dross, similar waste, not metal- 


bearing: 
From iron and steel manufacture 


Unspecified ------------- 
Building materials of asphalt, 


asbestos and fiber cements, 
unfired nonmetalss 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black ____________--_-~-- 


Coal and briquets: 
Anthracite and bituminous coal 
thousand tons. _ 


gorda of anthracite and bituminous 
OOM lc s fln CE US 


c 
Lignite including briquets ... ... 
Coke and semicoke. . .. 


Gas, hydrocarbon: 
Manufactured 


Natural million cubic feet. 
Hydrogen, helium, rare gases 
Peat including briquets and litter 


Petroleum: 
Crude 42-gallon barrels. . 


Refinery products:? 
Gasoline 
thousand 42-gallon barrels_ . 


Keros ine do... 
Distillate fuel oil |... do. ___ 
Residual fuel oil _ _ _ _ _ _ do_ ___ 
Lubricants |... do- 
Other: 
Liquefied petroleum gas 
do.... 
Mineral jelly and wax 
do- 
Petroleum coke do- 


See ſoot notes at end of table. 


1979 


11.015 
160,579 
4,066 
263,859 


137,543 
131,103 


17,836 


1,259 
739,373 


235,346 
1,990,439 
28,371 
112,425 


104,878 


84,115 


24,626 
107,759 


99,956 


4,357 


3,363 


605 
390 


1980 


16,038 
143,341 
8,011 
197,104 


36,993 
209,263 


14,973 


4,540 
82,059 


222,982 
1,931,653 
32,745 
160,432 


100,079 


79,900 


21,554 
100,345 


84,491 


4,377 


2,561 


634 
396 


United 
States 


1,107 


19 


Destinations, 1980 


Other (principal) 


Belgium-Luxembourg 15,514. 

Belgium-Luxembourg 81,570; Turkey 
19.1 15; Mexico 10,093. 

West Germany 4,100; Belgium- 
Luxembourg 1,468. 


West Germany 78,672; Belgium- 
Luxembourg 62,471; France 39,601. 


West Germany 28,286; Belgium- 
Luxembourg 7,942. 

Belgium-Luxembourg 105,954; Unit- 

ee Emirates 24,075; Norway 


9 


Belgium-Luxembourg 9,454; West 
Germany 3,568. 


West Germany 4,535. 
France 37,821; West Germany 17,555; 
Belgium-Luxembourg 10,379. 


Belgium-Luxembourg 583; West Ger- 
many 409; Finland 173. 


Belgium-Luxembourg 1,498. 
Belgium-Luxembourg 1,606. 
France 277,284; Belgium- 
Luxembourg 240,188; West Ger- 
gl 149,661; United Kingdom 


Belgium-Luxembourg 118,109; West 
Germany 74,919. 

West Germany 910,954; France 
393,760; Italy 277,652. 

West Germany 17,935; Belgium- 
Luxembourg 6,208; France 3,685. 

Belgium-Luxembourg 104,601; 
PEARCE 26,323; West Germany 


Belgium-Luxembourg 65,740; West 
rmany 34,339. 


West Germany 41,535; United King- 
dom 11,311; Belgium-Luxembourg 

West Germany 9,621; Denmark 2,663; 
Nigeria 2,000. 

West Germany 49,331; Belgium- 
Luxembourg 12,152; Denmark 


6,660. 
United Kingdom 9,363; Belgium- 
ae 9,259; West Germany 
lr ium-Luxembourg 184; United 
ingdom 412; West Germany 270. 


Belgium-Luxembourg 1,405; West 
Germany 581. 


West Germany 197; United Kingdom 
191; France 49. 
bra Germany 205; Italy 47; France 
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Table 2.—Netherlands: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified!) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum —Continued 
Refinery products:? —Continued 
Other —Continued 


Bitumen and other residues 
thousand 42-gallon 
barrels. _ 
Bituminous mixtures do_ . _ _ 
Unspecified - do- 
Total do.... 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


"Revised. NA Not available. 


1979 


2,092 


420 
559 


328,242 


"674,359 


1980 


2,022 
265 
567 


297,612 
827,830 


United 
States 


15,712 


1Excludes quantity valued at $7,695,618 in 1979 and $7,459,967 in 1980. 


2Includes bunkers. 


Destinations, 1980 


Other (principal) 


West Germany 920; Denmark 739; 
Norway 405. 

West Germany 104; Norway 36; 
Sudan 29. 

Belgium-Luxembourg 256; West Ger- 
many 85; France 38. 


West Germany 564,099; United King- 
DOS ones Belgium-Luxembourg 
53,065. 


Table 3.—Netherlands: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
e te, Dee eS 
Oxides and hydroxides- _________~- 


Ash and residue containing aluminum _ 


Metal including alloys: 
S n i eee es 


Unwroughgt 
Semimanufactures __________ 


Antimony: 
Oxides ot ỹ e E 


Metal including alloys, all forms_ _ _ _ _ 
Arsenic oxides and acids 
Beryllium metal including alloys, all forms 
Bismuth metal including alloys, all forms _ 
Cadmium metal including alloys, all forms 
Chromium: 

Chrome 

Oxides and hydroxid es 

Metal including alloys, all forms. . - _ — 
Cobalt: 

Oxides and hydroxid es 


Metal including alloys, all forms 


See footnotes at end of table. 


1979 


193,695 
587,570 
2,819 


33,468 
167,331 
107,368 


1980 


196,261 
603,900 
4,299 


44,713 
215,831 
116,952 


United 
States 


Sources, 1980 


Other (principal) 


iy 183,987; Guyana 4,960; China 

4, ; 

Suriname 233,266; Greece 211,237; 
France 96,684. 

West Germany 3,064; France 529; 
Spain 457. 


West Germany 18,045; United King- 
dom 5,141. 

Norway 115,172; West Germany 27,832; 
United Kingdom 15,567. 

West Germany 36,451; Belgium- 
Luxembourg 24,874; France 8,814. 


Bolivia 286; United Kingdom 258; 
Belgium-Luxembourg 203. 

China 61; Belgium-Luxembourg 39. 

West Germany 5; Mexico 4. 

United Kingdom 5. 

Belgium-Luxembourg 32. 

Zaire 30; France 10. 


Republic of South Africa 25,743. 
West Germany 644. 
West Germany 102. 


Belgium-Luxembourg 88; United King- 
dom 22. 

Brazil 46; West Germany 37; East Ger- 
many 20. 
A. 


kiss Germany 280; Italy 200; Norway 


Belgium-Luxembourg 2,100; France 
1,244; U.S.S.R. 592. 
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Table 3.—Netherlands: Imports of mineral commodities —Continued 


Commodity 


METALS —Continued 
Copper —Continued 


Metal including alloys: 


SCAD õ . xul ub uw 
Unwroughgntt 


Semimanufactures 


Gold: 
Waste and sweepings 


value, thousands. . 


Metal including alloys, unwrought 
or partly wrought 


thousand troy ounces. _ 


Iron and steel: 
Ore and concentrate except roasted 


pyrite thousand tons. . 


Roasted pyr itte 


Metal: 


S/ ·o·»ꝛ ²⁰ w eS Deer o Lg 
Pig iron, spiegeleisen, sponge iron, 

powder, shot 
Ferroalloyͤ es 


Steel, primary forms ........ 


Semimanufactures: 
Bars, rods, angles, shapes, 


sections . . thousand tons. . 


Universals, plates, sheets 


do- 


Hoop and strip . ... 


Rails and accessories 
Wire 


Tubes, pipes, fittings 


Castings and forgings, rough  . 


Lead: 
Oxides 


Ash and residue containing lead 


Metal including alloys: 
Scrap uA 


Unwrought 
Semimanufactures 


"a Demum metal including alloys: 
rap 


Unwrought ; 22 8 


Semimanufactures 
Manganese: 
Ores and concentrates 


Oxides 
Metal including alloys, all forms 
Mercury 


Molybdenum: 
xides 
Metal including alloys, all forms 


Nickel: 


Oxides and hydroxides 
Matte, speiss, similar materials 


See footnotes at end of table. 


76-pound flasks - 


1979 


21,139 
31,166 
103,781 


$821 


1,086 


7,431 
25 
197,088 


15,215 
43,614 
361,253 


1,196 


1,016 
187,099 


51.735 
83,089 


607,888 
19,011 


8.055 
4,676 


10.022 
56,073 
4,728 


875 


6.858 
272 
89,268 
1,075 


2,090 
3,481 


64 
23» 


725 
4.267 


1980 


29,459 
21.616 
104,881 


$2,247 


162 


1,985 
169 
153,115 


65,005 
46,074 
298,689 


1,306 


1,057 
226,496 


45,863 
75,649 


758,235 
21.547 


6.148 
3,313 


9,152 
62,620 
5.737 


(Metric tons unless otherwise specified) 


United 
States 


103 


2,130 


40 


Sources, 1980 


Other (principal) 


West Germany 8,626; France 6,152; 
United Kingdom 5,691. 

Belgium-Luxembourg 4,556; West Ger- 
many 3,400; Zambia 2,623. 

West Germany 44,888; Belgium- 
Luxembourg 30,935; France 13,468. 


Denmark $1,756; United Kingdom 
$402. 


United Kingdom 185; Switzerland 145; 
France 139. 


WI R Sweden 1,900; Canada 


West Germany 59,093; United King- 
9 904: Belgium- Luxembourg 
„058. 


Brazil 15,928; West Germany 15,071; 
Belgium-Luxembourg 8,609. 

Norway 16,536; France 9,190; West Ger- 
many 5,065. 

West Germany 123,254; Norway 
113,633. 


Belgium-Luxembourg 526; West Ger- 
many 430; France 160. 


Belgium-Luxembourg 469; West Ger- 
many 380. 

West Germany 129,655; Belgium- 
Luxembourg 76,197. 

West Germany 31,685; France 10,991. 

Belgium-Luxembourg 37,026; West 
Germany 29,232. 

West Germany 474,258; France 88,277; 
VVV 

West Germany 12,013; Belgium- 
Luxembourg 6,468. 


West Germany 3,809; Belgium- 
Luxembourg 2,212. 
Min NL 1,603; United Kingdom 
,000. 


West Germany 5,253; Ireland 769; 
Switzerland 692. 

United Kingdom 16,261; Belgium- 
Luxembourg 15,361; Australia 8,230. 

Belgium-Luxembourg 3,754; West Ger- 
many 943; France 941. 


West Germany 485; United Kingdom 
110; Belgium-Luxembourg 91. 

France 241; Norway 234. 

West Germany 194; Switzerland 24. 


drin 5, 578; Belgium-Luxembourg 

„204. 

Belgium- Luxembourg 990. 

Republic of South Africa 2.298. 

West Germany 2,205; Spain 899; 
France 870. 


France 3. 
Belgium-Luxembourg 59; West Ger- 
many 48. 


Canada 599, Australia 385. 
Cuba 3,581. 
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Table 3.—Netherlands: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
i ten Other (principal) 
METALS —Continued 
Nickel —Continued 
Metal including alloys: 
Serap eye ae ye Let eres 875 1,021 16 United Kingdom 397; West Germany 
167; France 110. 
Unwrought- -_----------—- 5,078 5,567 i 1 of South Africa 2, 344; U.S.S.R. 
Semimanufacturees 1.951 1.196 181 United Kingdom 419; West Germany 
Platinum-group metals including alloys, 
unwrought or partly wrought 
troy ounces. . 64,447 63,174 3,147 West Germany 22,500; France 9,090; 
United Kingdom 7,305. 
Silver metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 4,703 6,949 176 West te many 1,786; France 1,294; 
Kingdom 1.161. 
aurum and arsenic, elemental _ _ ... 63 59 38 Sweden 11; China 10. 
in: 
Ore and concentrate 3,437 3,338 5 Bouvia 2,207; Republic of South Africa 
Oxides oo ee 8 86 115 zu United Kingdom 88; West Germany 15. 
Metal i including alloys 
Scrap ec: A ei se 470 402 37 West Germany 204; France 82. 
Unwrought___________-__ _ 5,539 5,761 70 Thailand 1,718; Malaysia 1,250; West 
Germany 598. 
Semimanufactures 138 128 FN West Germany 53; Belgium- 
Luxembourg 39. 
Titanium: 
Ore and concentrate 4.257 37, 138 EN Australia 12,278; Republic of South 
Africa 10,406; Sri Lanka 8,255. 
Oxides ------------------—- 9,040 5,886 196 west German 3,647; United Kingdom 
487; Finlan 477. 
Metal including alloys, all forms. - _ _ - 260 239 85 West Germany 39; Japan 35. 
Tun 
Sre ar and concentrate. | 99 232 -- Portugal 120; Singapore 76. 
) et cu. 1 9 - All from West N 
Metal including alloys, all forms. _ _ _ _ 123 142 2 sar -Luxembourg 64; United King- 
om 
Vanadium oxides, hydroxides, peroxides _ - 8 14 2d West Germany 13. 
inc: 
Ore and concentrate 340,492 346,655 A Ireland 106,004; Canada 61,982; 
Australia 52,660. 
Oxides and peroxides _______. _.- 3,774 3,836 15 United Kingdom 1,451; West Germany 
911; Belgium-Luxembourg 718. 
Matte TET 192 251 : France 182; West Germany 68. 
Ash and residue containing zinc 13,323 17.541 > West Germany 16,420; France 562. 
Metal including aloye; 
Scrap . MEE 9,447 9,805 - West Germany ae Belgium- 
Luxembourg 1.760 
Dust (blue powder) .. . .... 2,327 2.351 West Germany 1,15 2 Belgium- 
Luxembourg 1,107. 
Unwrought t PRA 22,699 25,521 West Germany 10, 592; Spain 8,702. 
Semimanufactures 4.710 4,890 E West Germany 2,8533; Be gium- 
Luxembourg 1,7 
Zirconium: 
Ore and concentrate PRESE 214 27,011 z „ „564: Republic of South Af- 
rica 2, 
Oxide? 85 55 30 West Germany 10. 
Other: 
Ores and concentrates 27,944 28.247 24,767 Chile 3,125. 
Ash and residue containing nonferrous 
metals ma "58,879 50,914 135 Canada 45,078. 
Metal: 
Metalloids: 
Phosphorus 143 147 West Germany 135. 
lenium 10 7 i Canada 2; Japan 1. 
Silicon 6,428 5,455 Republic of South Africa 3,367; West 
ermany 922; France 729. 
Alkali, alkaline-earth, rare- 
earth metals 95 162 West Germany 125. 
Base metals including alloys, all 
forms 61 12 2 France 3. 
Oxides, hydroxides, peroxides 157 218 7 Belgium- Luxembourg 196. 


See footnotes at end of table. 
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Table 3.—Netherlands: Imports of mineral commodities —Continued 


Commodity 


NONMETALS 
Abrasives, n.e.s.: 


Natural: Pumice, emery, corundum, etc 
Corundum, artificial -_--------- 
Dust and powder of precious and semi- 


precious stones, including diamond 


kilograms- _ 
Grinding and polishing wheels and 
None omm ERE 


Asbestos, crude 2. 


Barium compounds: 


Bariteand wither ite 


Oxides, hydroxides, peroxides 


Boron materials: 


Crude natural borates. s 
Oxide and acid ______________~- 
Cement thousand tons. _ 


Clays and clay products: 
Crude: 


Bentonite 


Fuller's earth, dinas earth, 


chamo tte 
Kaolin. 


DEIEK n ĩ ⁵ĩðbd 8 
Nonrefractory j 


Cryolite and chiol ite 


Diamond: 
Worked: 


Unworked: 
G 


Unsorted. |. | .. D 
Diatomite and other infusorial earth . . 


Feldspar, fluorspar, leucite.. ___. _ _ - 


Fertilizer materials: 
Crude: 


Nitrogenous |... _ Mua tr E 


Phosphatic 
Potassic 


Manufactured: 
Nitrogenous . ........ 
Phosphatic | . .. 
Potassic i "rU 
Other including mixed 

Ammonia 

Graphite, natural 
Gypsum and plasters . . 


Lime PAPE e aes 


See footnotes at end of table. 


do 


thousand tons 


1979 


394,378 
6,057 
208 
2,825 
28,235 
201,894 
409 
383,922 
2,473 
3,268 
67,613 


62,633 


36,479 
438,693 


1,464 
114,169 


60,463 
367,879 
314 


141,479 
21,669 
63,770 

855,816 

557,676 


17.460 
63,086 


23,019 
2,451 
8,130 

86,578 


292,820 


67,082 
394,648 
155.748 
160.562 

1.169 


370,565 
938 


1980 


449,876 
6,326 
165 
2,752 
19,042 
81,728 
673 
426,411 
2,382 
3,308 
64,605 


64,756 


34,829 
469,562 


3,359 
676,930 


56,724 
310,098 
221 


150,071 
13,741 
77,968 

575,506 

138,899 


16,489 
68,703 


23,812 
2.485 
4.793 

87,068 


291,283 


63,733 
389,800 
136,763 
156,988 

782 
425,223 
801 


(Metric tons unless otherwise specified) 


United 
States 


405,406 
666 


22,104 


1,835 
66,338 


16,133 


699 


Sources, 1980 


Other (principal) 


West Germany 441,807. 
West Germany 4,195; France 716. 


Ireland 92; United Kingdom 30. 

215 Germany 1.214: Austria 480, Italy 

Canada 12,050; Italy 3,266. 

China 23,386; Morocco 21,112; Italy 
18,990. 

U.S.S.R. 363; West Germany 207. 


Turkey 12,430. 

France 1,300. 

Belgium-Luxembourg 1,682; West Ger- 
many 1,601. 

France 40,046; West Germany 12,037; 
Belgium-Luxembourg 11,220. 


Greece 30,265; West Germany 6,181. 


West Germany 20,597; France 5,866. 
United Kingdom 195,954; West Ger- 
many 132,945. 
Republic of South Africa 1,907; West 
rmany 822. 
West Germany 643,251. 


West Germany 30,961; United King- 
dom 11,036; Austria 5,528. 

West Germany 102,596; Belgium- 
Luxembourg 92,977; Italy 62,987. 

All from Denmark. 


Belgium-Luxembourg 66,896; Israel 
35,436. 
France 12,176. 


Belgium-Luxembourg 40,202; Republic 
of South Africa 14,172. 

United Kingdom 225,002; Ireland 
149,481; Belgium-Luxembourg 
110,316. 

United Kingdom 97,085; Ireland 10,346. 

Denmark 11,353. 

Norway 32,569; Canada 9,009; Belgium- 
Luxembourg 7,375. 


Chile 23,738. 

Morocco 788; Togo 652; Israel 224. 

West Germany 2,947; France 1,846. 

West Germany 79,472; Belgium- 
Luxembourg 5,480. 


e 134,389; United 
necon 46,827; West Germany 
33,272. 

Belgium-Luxembourg 48,467; West 
Germany 8,326; East Germany 3,644. 

West Germany 127,347; U.S.S.R. 73,208; 
East Germany 54,848. 

West Germany 55,463; Belgium- 
Luxembourg 33,308; United Kingdom 
15,528. 

NA. 

West Germany 341; China 300; United 
Kingdom 125. 

West Germany 234,662; France 158,141. 

Belgium-Luxembourg 485; West Ger- 
many 316. 
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Table 3.—Netherlands: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Magnesium compounds: 
agnesite 


"i Oxides, hydroxides, peroxides 
ica: 
Crude including splittings and waste 


Worked including agglomerated 
splittings __-__________--_-- 
Pigments, mineral: Iron oxides, processed 


Precious and semiprecious stones, natural 
and synthetic other than diamond, un- 
worked and worked kilograms_ — 

Salt and brinnnees 


Sodium and potassium compounds, n.e.s.: 
Caustic sda 


Caustic potaas gg? 
Soda ash 
Stone, sand and gravel: 
imension stone: 

Unworked and partly worked 

thousand tons 

Worked ell 

Dolomite _ thousand tons 

Gravel and crushed rock do 


Limestone excluding dimension 
artz and quartzite 


d excluding metal- bearing 
thousand tons 


Strontium: Oxides, hydroxides, peroxides 

Sulfur: 
Elemental! 
Sulfuric acid, oleum .. 


Talc, steatite, pyrophyllite |... 


Other: 
Crude: 
Quartz, electronic grade 
kilograms- . 
Other thousand tons 
Slag. dross, similar waste, not 
metal-bearing: 
From iron and steel . 
0 — 
Unspecified do—— 


Building materials of asphalt, asbestos 
and fiber cements, unfired nonmetals* 


See footnotes at end of table. 


1979 


69,224 
72 
2,151 


29 
15,111 


60,885 
813,733 
189,967 


6,755 
58,080 


1,026 
60,890 
995 
15,515 


18402 
8,120 
193 
455,152 
370,860 
23,404 


5 
1,659 


3,956 
664 


148,093 


1980 


71,352 
142 
1,999 


26 
14,239 


69,623 
71,173 


234,615 


1,252 
63,216 


1,619 
59,811 
923 
17,090 


841 
28,146 


7,593 
49 
468,098 
293,930 
32,827 


34 
1,960 


2,085 
673 


157,122 


United 
States 


60 
19,039 


NA 
179,964 
10,013 
585 


Sources, 1980 


Other (principal) 


5 22,586; China 19,075; U. S. S. R. 
United Kingdom 88. West Germany 27. 
N . United Kingdom 376; Can- 


Switzerland 9; Belgium- Luxembourg 6. 
West Germany 12,475; United King- 
dom 465. 


West Germany 19,008; Uruguay 4,378. 
West Germany 41 4663 Belgium- 
Luxembourg 14, 825: Italy 12,000. 


West Germany 97,884; Belgium- 
YT n 94,634; East Germany 


Belgium-Luxembourg 2,994; France 
2,515; West Germany 667. 
France 13, 225; East Germany 12,633; 
West Germany 10,848. 


West Germany 688 Belgium- 
Luxembo 8 

Italy 30,692; West Germany 7,949; 
Portugal 6,481. 

Belgium Luxembourg 770; West Ger- 


man 
west Germany 11,831; Belgium- 
„ 3 451; United Kingdom 


Belgium-Luxembourg 808. 
West Germany 12,944; Norway 12,910. 


West Germany 6,782; Belgium- 
woo 780. 


West Germany 127,718; France 87,114; 
Poland 65, 


West Germany 228, 398; Belgium- 
Luxembourg 33, 286. 
aber 11,4 Austria 8,509; Finland 


NA. 
West Germany 1,010; Belgium- 
Luxembourg 927. 


Deum ee 1,328; West Ger- 
nany en 

West rmany 1 A 
Luxembourg 101 


Belgium- Luxembourg 94, 350, West 
rmany 
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Table 3.—Netherlands: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 12,985 
Carbon black and gas carboe˖n i 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 6,211 
Briquets of anthracite and bituminous 
V 183449 
ignite including briquetsss ; 
Coke and semicoke - - -- ----------—- 849,264 
Gas, hydrocarbo 
atural million cubic feet. 115,304 
Manufactured... 12,884 
Hydrogen, helium, rare gases 2,883 
Peat including briquets and litter 476,538 
Petroleum: 
Crude. thousand 42-gallon barrels. _ 450,862 
Refinery products: 
Gasoline do- 66,878 
Kerosine and jet fuel _ __ do 4,656 
Distillate fuel oil do- 23,944 
Residual fuel oil _ _ _ _ _ _ _ do... 25,149 
Lubricants |... do. os 72,036 
Other: 
Liquefied petroleum gas 
do... 5,191 
Mineral jelly and wax 
do- 432 
Petroleum coke. — _ _ _ do... T2111 
Bitumen do- 1,454 
Bituminous mixtures do- 157 
Unspecified _ _ _ _ _ __ do- "89 
Total. do____ 132,768 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals __ _ _ _ 1804, 614 


Sources, 1980 
1980 ; DE 
ed Other (principal) 
3,533 992 West Germany 2,426. 
*11,724 827 West Germany 7,887; France 1,934. 
1,155 2,802 West Germany 1,376; Australia 1,174; 
Poland 942. 
5,582 — West Germany 5,238. 
194,101 _. All from West Germany. 
856,789 103,317 West 8 512,459; United King- 
dom 142,528. 
133,448 West Germany 119,371; Norway 14,076. 
117,993 East Germany 63,266; France 24,760; 
Belgium-Luxembourg 23,391. 
3,113 (4) Belgium-Luxembo 7 126; West Ger- 
many 412; France 318. 
524,046 West Germany 501,649. 
371,720 ash Saudi Arabia 141,309; Nigeria 79,778; 
Kuwait 41,301. 
60,961 151 U.S.S.R. 12,522; r 
5, 677; Algeria 4, 564. 
2,321 22 France 693; Belgium-Luxembourg 414; 
25,714 5 U SSKA 940 Zelgiu m- Luxembourg 
, .O. O. N. 7 $ um-Luxem 
36,212 U ated Kine ó elio 
, 23 ni m o, : Š 
Luxembourg 5,740; Iran 3,664. 
2,301 190 Be e France 277; 
nited Kingdom 2064. 
6,895 _. Saudi Arabia 2,107; United Kingdom 
1,683; Belgium-Luxembourg 1,296. 
404 16 aura 116; West Germany 98; France 
2,985 1.758 West Germany 665; Netherlands Antil- 
es 254. 
1,663 655 Belgium-Luxembourg 753; West Ger- 
many 250. 
175 ]  Belgium-Luxembourg 96; West Ger- 
many 58. 
93 5 West Cernaiiy 45; France 21; Belgium- 
Luxembourg 1^. 
139,724 
761,003 26,038 


West Germany 213, 55 
119,367; Canada 75,735. 


"Revised. NA Not available. 
!Less than 1/2 unit. 
May include germanium oxides. 


Excludes quantities valued at $24,295,985 in 1979 and $27,067,856 in 1980. 


*Excludes quantity of gas carbon valued at $470 in 1980. 


5Includes bunkers. 


COMMODITY REVIEW 


METALS 


energy costs. The electricity was supplied to 
the smelter by the country’s largest nuclear 


Aluminum.—The largest of the two alu- 
minum smelting plants, that of Péchiney 
Nederland NV at Vlissingen, with a capaci- 
ty of 170,000 metric tons, was reportedly 
unprofitable in 1981, because of escalating 


powerplant Zeeuwse Energy Co. 

Iron and Steel.—Not long after joining 
forces with a West German company, 
Hoesch AG, in 1980, the giant Netherlands 
steel producer Estel Hoogovens BV (former- 
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ly Hoogovens IJmuiden BV) experienced 
several problems in 1981: The general crisis 
in the European steel industry, the inclu- 
sion of the Netherlands in the U.S. produc- 
ers' suits, and the possible breakup of the 
Estel partnership. In 1981, the company 
registered a loss for the second year. State 
subsidy during the year amounted to about 
$540 million.? Nevertheless, in 1981 Hoogo- 
vens was one of the most modern, most 
efficient, and least subsidized steel produc- 
ers in Europe. Hoogovens' output in 1981 
was 5.2 million tons, up slightly from 5.0 
million tons in 1980, while sales improved 
from 4.1 million tons in 1980 to 4.5 million 
tons in 1981. Exports to the United States 
accounted for about 12% to 15% of the 
firm's sales in 1981. 

During the year, Hoogovens planned in- 
vestments at its IJmuiden plant for the 
second-phase reconstruction of a coke bat- 
tery and the completion of the 1.4-million- 
ton-per-year billet mill. The firm also plan- 
ned to install a vacuum ladle and to build a 
coal injection system for two blast furnaces. 

The Netherlands’ electric steelmaker, 
Nedstaal BV, reached an agreement in 1981 
with its parent company, Thyssen AG of the 
Federal Republic of Germany, to keep in 
operation the two most efficient furnaces of 
its four 35-ton units. Thyssen was to provide 
over $70 million for the modernization of 
Nedstaal’s scrap bay and ingot stripping 
operation. The Netherlands Government 
was to provide another $40 million for the 
plant's electricity requirements and for 
compliance with environmental regu- 
lations. Over the next several years, howev- 
er, the work force was slated for reduction 
by over one-third. 

Lead.—Contributing to the growing 
worldwide importance of the secondary lead 
industry, the Netherlands reportedly pro- 
duced only secondary lead in 1981, most of 
which was imported and refined in the 
country's only secondary plant, at Arnhem, 
owned by Billiton International Metals BV. 
A new 45,000-ton-per-year plant was plan- 
ned to replace the old 25,000-ton plant in 
1982. 

Magnesium.—In 1981, Billiton Delfstof- 
fen BV completed the construction of its 
magnesia-from-brines project, at Veendam 
in Groningen Province. The production was 
aimed mostly at the manufacture of refrac- 
tory products. Billiton was encouraged to 
invest in the project because of the avail- 
ability of magnesium-bearing salts in the 
region. In the Netherlands, large accumula- 
tions of magnesium-bearing salts occur in 
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rock-salt strata, which form part of the 
Upper Permian Zechstein Basin, extending 
from Poland to eastern Scotland. The 100- 
meter saltbeds occur at depths of 1,500 to 
2,000 meters. Billiton’s mining concession 
consisted of 7,000 acres with sufficient re- 
serves to sustain production of 100,000 tons 
of magnesia annually for at least 40 years. 
Two companies were set up to develop the 
deposits: Noordelijke Zoutwinning NV was 
to mine the rock salt, while Magnesia Inter- 
national BV was to reclaim salts from 
seawater and to manufacture the refractory 
magnesia. The plant was to use the conven- 
tional seawater magnesia technology with 
two process stages—a wet circuit involving 
brine purification and magnesium hydrox- 
ide precipitation, and a dry circuit involving 
calcination, pelletizing, and dead burning. 
The plant was to differ from existing cen- 
tral European practice, other than using 
brine rather than seawater feed, in that 
dead burning would be performed in high- 
temperature shaft kilns, which in 1981 were 
more energy efficient than the conventional 
rotary kilns. Harbison-Walker Refractories 
Co. of the United States supplied the tech- 
nology for the process. The kilns were to be 
gas fired, using natural gas from local 
gasfields. 

Zinc.—Billiton International Metals BV, 
in a joint venture with Australian Mining & 
Smelting, Ltd., expanded its zinc production 
capacity to 182,000 metric tons in 1981 from 
150,000 tons in 1980. The approximate cost 
of the expansion of the zinc electrolysis 
plant was about $15 million, and the plant 
was to become operational in 1982. 


NONMETALS 


Lime.— The Netherlands does not possess 
sufficiently high-quality indigenous lime- 
stone for the production of quicklime or 
hydrated lime. Indigenous limestone and 
dolomite were used mainly in fertilizer, 
cattle feed, and aggregate applications. On- 
ly one company, CV Nekami Kalk, was 
actively engaged in the production and 
marketing of its own burnt lime in 1981. 
This company also sold and distributed up 
to 35,000 tons of various imported limestone, 
and dolomite products in the Netherlands 
for special applications. Through a subsid- 
iary, BV Nekami-Gouda, the company pro- 
duced almost 90,000 tons of hydrated lime 
and other derived products at its plant in 
Gouda. All of the lime feedsteck was import- 
ed from Belgium, where Nekami had anoth- 
er subsidiary, Chaux-Brison, S.A., based in 
Seilles, which quarried a high-quality 9796 
to 98% CaCO; Devonian limestone in 
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the Meuse Valley. 

Salt.—Akzo Zout Chemie BV was the 
Netherland's largest and Europe's tenth 
largest chemical concern in 1981. Akzo Zout 
was the sole producer of salt, with mines at 
Hengelo, Heiligerlee, and Zuidwending. The 
company also sold soda ash and sodium 
sulfate, which it produced at its Delfzijl 
plant. In addition to the mine at Hengelo, 
Akzo Zout operated a processing plant 
there, which produced table salt, industrial 
salt, ice control salt, salt for water soften- 
ing, salt licks, chlorine, and caustic soda. 

In addition to the mines, there were three 
salt plants operating at Delfzij in 1981, 
using brine from Winschoten near Gronin- 
gen as raw material. The combined produc- 
tion from the three plants was 2 million 
tons annually. 


MINERAL FUELS 


The energy requirements of the Nether- 
lands were heavily dependent on domestic 
natural gas and imported oil in 1981, as in 
previous years. Production of oil and gas 
from the North Sea in 1981, although mod- 
est, was running at a record level, and 
reportedly more than 300 drilling oper- 
ations were planned to begin in 1982. In 
1981, 29 exploratory wells were drilled 
onshore and 32 wells offshore — a record 
high to date of 61 wells. Four new gasfields 
and three new oilfields were discovered 
during the year. Drilling platforms and 
other U.S. equipment were used in the 
Netherlands in 1981, and U.S. suppliers 
based there and in the United States were 
looking toward a $1.2 billion potential op- 
portunity in equipment sales in 1982. 

The Netherlands continued to import all 
of its coal requirements in 1981, and in the 
near future coal was expected to furnish 
some 20% of the country's total energy 
needs. About 40% of electrical power will 
then be generated by coal, and some 20% by 
gas and oil. In 1981, oil and gas accounted 
for almost 70% in the generation of electri- 
cal power. 

The Netherlands also operated several 
nuclear power stations, the Zeeuwse Energy 
Co. in Middleburg being the largest. 

Coal.—Lacking domestic production, coal 
continued to be imported by the Nether- 
lands in 1981, primarily from the Federal 
Republic of Germany. Other large foreign 
suppliers were the United States, Australia, 
Poland and the Republic of South Africa. 
For political reasons, coal was no longer to 
be imported from the Republic of South 
Africa in the near future. As a result of 
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sharp increases in the price of oil and gas, 
the use of imported coal increased 10% in 
1981. The iron and steel industry used 
almost 90% of it. 

Coal imports for the generation of elec- 
tricity are expected to rise from over 2.5 
million tons to 26 million tons by the turn of 
the century. Substantial expansion of coal 
use was to be based on secure supplies 
through long-term contracts. In view of 
that, the Government in 1981 was promot- 
ing participation in overseas coal produc- 
tion in order to contribute to the security of 
supply. In this respect, a 10-year contract 
with Poland for the supply of 600,000 tons of 
steam coal annually was concluded in 1977. 
However, in view of the economic crisis in 
Poland, the supply from Poland dropped 
almost 50% in 1981. 

Even though the last coal mine in the 
Netherlands ceased operation in 1974, esti- 
mated potential reserves amounted to some 
2 billion tons. This low-grade coal, however, 
would be too expensive to recover. 

A number of coal gasification pilot proj- 
ects were investigated in 1981, and when 
implemented could increase coal imports by 
about 1.5 million tons annually through 
1990. The demonstration stage was to be 
followed by the construction of three gasifi- 
cation units, each with an intake capacity of 
2 million tons of coal annually. In 1981, Esso 
Nederland BV was building a $500 million 
gasification pilot plant in Rotterdam. It was 
due to be operational in 1985 and would 
convert 90 tons of coal daily into substitute 
natural gas. 

The Ministry of Economic Affairs of the 
Netherlands updated domestic coal con- 
sumption projections as shown in the fol- 
lowing table in thousand metric tons: 


Use 1981 1990 2000 
Steam coal: 
Electric power 4,400 10,000 15,000 
In pool MP ERE 500 4,000 3,000 
Coking coal 3,200 5,000 6,000 
Total ...... 8,100 19,000 34,000 


The leading coal trader in the Nether- 
lands, the Anker Kolen Maatschappij, and 
the largest iron and steel company, Hoogo- 
vens, both had financial interests in U.S. 
coal companies. In addition, Royal 
Dutch/Shell had also invested up to $680 
million in U.S. coal mines. At least six other 
Netherlands companies were interested in 
investments in U.S. mines and coal pur- 
chases in 1981. 
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Natural Gas.—Production of and explora- 
tion for natural gas in the Netherlands 
continued at a rapid pace in 1981. Official 
estimates of proven and probable natural 
gas reserves were revised at yearend 1980 to 
11,200 billion cubic feet. Since 19775, explora- 
tion has been constant, with 6 to 8 gas wells 
drilled per year onshore and 17 to 18 wells 
per year offshore. Of the 31 exploration 
wells drilled in 1980, for example, 14 were 
successful, compared with 11 in 1979. 

The Groningen onshore field, with total 
estimated reserves of 62,000 billion cubic 
feet, was the largest gasfield in the Nether- 
lands and was capable of meeting strategic 
needs not only for the Netherlands but also 
for other European countries. 

The national gas policy continued to be 
aimed at decreasing domestic production 
and supplementing it eventually with im- 
ported liquefied natural gas or pipeline gas. 
In addition to existing contracts with Nor- 
way, a new 20-year contract with Nigeria 
was under discussion. Negotiations with the 
U.S.S.R. for a total of 1,413 billion cubic feet 
annually for Western Europe were under- 
way, of which some 177 billion cubic feet 
annually could be directed to the Nether- 
lands by 1990. 

Petroleum.—Traditionally an onshore 
gas producer, the Netherlands was begin- 
ning development of its offshore oilfields. 
Offshore exploration efforts increased 
sharply in 1981. Seven drilling rigs were op- 
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erating, with almost twice as many planned 
for 1982. The bulk of the drilling was 
around the existing developments and finds 
that have not yet gone into production. 

In 1981, Union Oil Co. of the Netherlands 
was developing the production of oil from 
its two offshore tracts in Block Q1, the 
Helm and Helder Fields. 

The Nederlandse Aardolie Maatschappij 
BV, operated by Shell Nederland BV and 
Esso Nederland BV, also began to develop 
its F3 onshore tract in 1981. A pipeline was 
planned to carry the oil across the Wadden 
Zee nature preserve. 

The Continental Netherland Oil Co., a 
unit of Conoco Inc. of the United States, was 
seeking permission to develop the K18 field 
located close to the Helm and Helder off- 
shore areas. Agip Nederland BV continued 
reappraisal of its 1971 oil discovery close to 
NAM's F3 field, while Pennzoil Nederland 
Co. was planning extended production tests 
on an oil field in Block K10. Amoco Nether- 
lands Petroleum Co. was drilling its P15-3 
offshore well some 28 miles northwest of 
The Hague. 

The Netherlands operated eight oil refin- 
eries in 1981, with a combined crude 
throughput of 1,148,000 barrels per calen- 
dar day. 


Physical scientist, Division of Foreign Data. 

2Where necessary, values have been converted from 
Netherlands guilders (£ to U.S. dollars at the rate of 
f2.5 = US$1.00, the average rate in 1981. 


The Mineral Industry of 
New Zealand 


By Charlie Wyche! 


New Zealand's mineral industry showed 
no significant change during 1981, a year 
when demand for its mineral products was 
weak in the export market. Construction 
materials (limestone, gravel, sand, aggre- 
gates, and clays) and aluminum were the 
most valuable minerals produced. This situ- 
ation is changing as production of iron 
sands for export and the output of gas and 
condensate from the onshore Kapuni Field 
increase. This change in value will also be 
further enhanced as output from the off- 
shore Maui Gasfield increases over the next 
few years. 

Although no new mines were brought 
onstream in New Zealand in 1981, a major 
coal mine is planned at Ohinewai, near 
Huntly. The deposit contains about 25 mil- 
lion metric tons of coal and will require 
about 4 years to develop. A production rate 
of about 1 million metric tons annually is 
planned. 

The long-projected expansion of Glen- 
brook steelworks, which produces steel from 
New Zealand's iron sand deposits, was ap- 
proved and was undergoing preliminary 
engineering studies. 

The Minister of Energy announced plans 
for energy development based on the coun- 
try's large reserves of natural gas. The plan 
includes a comprehensive analysis of past 
and future energy supply and demand sta- 
tus. The plan entails a total expenditure of 
some $6 billion? over 15 years. Of this total, 
some $3.2 billion will be directed to power- 
station development, $1.9 billion toward 
liquid fuels, $0.62 billion for gasfield devel- 
opment, and $0.30 billion for coal mine 
construction and expansion. New Zealand is 


rich in energy resources, and Government 
policy and development programs were 
being pursued as a top economic priority to 
ensure optimum and balanced exploitation. 

The Government was actively encourag- 
ing foreign investment in the country. The 
Department of Trade and Industry has an 
investment unit that provides potential 
overseas investors with information on in- 
vestment in New Zealand, as well as lists of 
New Zealand firms seeking foreign invest- 
ment or joint-venture partners. U.S. firms 
had investments totaling $579 million in 
1980; this total will be greatly increased 
because Mobil Oil Corp. has a 25% share in 
a synthetic gasoline project. 

The New Zealand Government approved 
the construction of the world's first natural 
gas-to-gasoline plant using a catalytic proc- 
ess developed by Mobil. The contract be- 
tween Mobil and the New Zealand Govern- 
ment was signed, and the project was sched- 
uled for completion in 1985. The natural 
gas, which will be supplied by the Maui 
Gasfield, will enable New Zealand to pro- 
duce one-half of its currently imported mo- 
tor fuels. 

The only export commodities of any im- 
portance were titaniferous iron sands, alu- 
minum and aluminum alloys, and small 
quantities of steel products. Crude oil and 
refinery products were the principal com- 
modities imported, supplying about one- 
third of the national energy demand. Plan- 
ned development of coal, natural gas, hydro- 
electric power, and geothermal power was 
expected to reduce petroleum imports to 
20% to 25% of the total energy requirement 
by 1990. 
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PRODUCTION 


The value of New Zealand mine and 


quarry output for 1981 (metals and nonmet- 


als) was estimated at $162 million compar- 
ed with $160.2 million in 1980. Principal 
commodities produced in 1980 (in thousand 
dollars) were as follows: sand and gravel 
($60,300); coal ($53,700); iron sand con- 
centrate ($34,400); limestone for agricul- 
ture, roads, cement, and other industries 


($15,400); clays for brick, tile, and pottery 


($2,100); and gold ($3,800). 

Natural gas production, with associated 
condensates, was playing an increasingly 
important role in New Zealand's energy 
program. Natural gas and some condensate 
were produced at the offshore Kapuni Field, 
and the gas was supplied to Auckland, 
Wellington, and the New Plymouth and 
Stratford power stations. 


Table 1.—New Zealand: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal, smelter |... ......- 
Copper ore and concentrate 
Gold, mine output, metal content 

troy ounces. _ 


Iron and steel: 
Iron ore, gross weighgnlt 
Iron sand, gross weight! ue re ones 
nge iron. _________- ousan na. 
VF T gue 


Silver, mine output, metal content 

troy ounces. . 
Tungsten, mine output, metal content 
Zinc ore and concentraee 


NONMETALS 
Cement, hydraulic- - - - - ..-— thousand tons 


avs: 
Bentonite AA N 2D NE MEER RR ERE NER a a 
Fire clay- o 8 


— e 
and gravel: 
Glass sand . 


Dolomite |. 2222222222222 222 
Greenstone __________________-___ 
Limestone and marl: 
For agriculture ~~ — — — thousand tons 
For roads do- 
For industry except cement... do- 
For cement 8 
Serpen tine do- 
Unspecified: 
imension____________-____-_ _ 


Coal: 
Bituminouns thousand tons 
Subbituminou s 0- 
Lignit®. - - - --------------—-- do- 
Total cx do- 
Coke, gashou ee do- 
Fuel briquets ss do- 
Gas, natural: 
Gross million cubic feet. 
Marketed ___________-__-_-~-~- do- 


See footnotes at end of table. 


1977 


145, 100 
154 


7.168 


146,486 
21,477 


23,070 
3 
1,732 
308 
170 
1,590 
89 
16,828 


3,300 
1,000 


1978 


151,100 
38 


7,011 


170 
3,946,400 
28 


226 


136,657 
17,841 


25,760 
4 


1980° 


139,899 
17,846 


25,726 
3 
1,581 
229 
172 


1,389 
81 


16,350 
2,246 
7100 


480 
1,473 
209 


22,162 
110 
11 


36,049 
35,177 


1981* 


2156,600 


6,300 


19 
21,952,992 


eos NS 
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Table 1.—New Zealand: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980P 1981* 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Natural gas liquids 
thousand 42-gallon barrels. _ 100 7148 174 216 2265 
Petroleum: 
Crude do- 5,391 4.555 3,000 2,635 23.260 
Refinery products 
Gasoline do- 10.846 10,057 10,888 10,294 210,727 
Distillate fuel oli do- 4,894 4,692 4,864 4,879 25,058 
Residual fuel olli do- 7,093 5,668 5,854 4,982 23,143 
GG ³· A do— 780 600 650 500 
Refinery fuel and losses do- 939 695 700 €580 610 
PDT» ee oe do____ 24,552 21,712 22,956 21,235 20,698 
*Estimated. Preliminary. Revised. NA Not available. 
1Table includes data available through Aug. 30, 1982. 
2Reported figure. 
Revised to zero. 


“Average 57% Fe. 


Includes crushed rock for building aggregate, roads, and ballast. 
Excludes carbon dioxide component of natural gas, which is reported separately. 


Includes field condensate. 


TRADE 


According to the Department of Statistics 
at Wellington, principal mineral exports 
during fiscal year (FY) 1981 (year ending 
June 30, 1981) were aluminum and alumi- 
num alioys ($220.0 million) and iron ore and 
concentrates ($27.6 million). 

Crude petroleum, partly refined petrole- 
um, and petroleum refinery products domi- 
nated mineral imports and were valued at 
$934 million in FY 1981. Iran remained the 
principal import source, but Kuwait and 
Saudi Arabia were also significant suppli- 
ers. Imports of iron and steel, mainly semi- 
manufactures, totaled $217.8 million. Phos- 


phate rock from Nauru, sulfur from the 
United States, and alumina from Australia 
were also imported by New Zealand during 
FY 1981. 

The Government continued to prepare to 
export approximately 250,000 tons of coal 
annually from the Buller Coalfield located 
in northwest Southland. The trade, estimat- 
ed at $10 million annually, would constitute 
the first major coal export of recent times. 
Probable customers are Japan, the Republic 
of Korea, Taiwan, Hong Kong, and Singa- 
pore. 


Table 2.—New Zealand: Exports and reexports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1979-80 


Commodit 1978-79 1979-80 ; 
: on Other (principal) 
METALS 
Aluminum metal including alloys: 
o ek 1,583 2,573 Japan 2,489; Italy 45; Australia 39. 
Unwrouggnt 143,258 119,557 - Japan 98, 530; Hong Kong 8,139. 
Semimanufactures. s 2,000 5,353 6 Australia 2, 193; Singapore 977; 
Indonesia 402. 
Arsenic oxides and acid |... ------ mt 60 EC Australia 51; Papua New Guinea 9. 
cdd metal including alloys: 
BM ⁰my E 1,797 1,155 T Australia 873; Netherlands 234; 
nue Kingdom 33. 
Semimanufactures 2.114 1.752 134 Singapore ani 392; 
alaysia 258 
Gold metal including alloys, unwrought 
and partly wrought .. troy ounces. _ 2,034 4,586 4 I Kingdom 2,481; Australia 
Iron and steel: 
Ore and concentrate thousand tons 3.002 3,499 a 


See footnotes at end of table. 


a 3,352; epee of Korea 137; 
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Table 2.—New Zealand: Exports and reexports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1978-79 1979-80 — United 
States 
METALS —Continued 
Iron and steel —Continued 
Metal: 
Diu eL E 1,519 2,159 ae 
iron, spiegeleisen, sponge iron, i 
erroalloys_____________ cue 
Steel, primary forms |... ...- 4,924 24,497 3) 
N PS 
Bars, rods, angles, 
Mu ee A 86,460 54,162 ES 
Universals, plates, sheets - 58,151 88,975 23,836 
oop and strip - r: 
ms and accessories 18 17 
o oe ia is 6,114 7,006 2,778 
Tubes, pipes, fittings |... 8,597 1,149 
Castings and i rough 184 182 
Lead metal including alloys X 
1111117 1,454 1,524 == 
Unwrouggnt ---- 89 29 P 
Semimanufactures ------- 82 65 2 
ly i metal including alloys, all " 
VVV $124 $12,627 EE 
Molybdenum metal including all 1662 
Nickel metal including aloye dad p i 
Sem manufactures. ___ kilograms. 253 1741 1.300 


- - kilograms_ - 
sh rise. ral D metals including alloys, 
unwrought and partly wrought 


troy ounces. _ T142 25 ues 
Waste and scrap*________ value 181,509 $36,539 $27,891 
Metal including alloys, unwrought 
and partly wrought .troy ounces. — 80 30,10 1,029 
Tantalum metal including alloys, 
unwrought ____________ value pa $3,281 — 
Tuner oeanicu aras 2 f To * 
n ore concentrate = Ne 
m iri PE kilograms_ 54 
ue 5 E RER 
D. cuoc E c 510 656 Ss 
Unwroughnntl 899 239 TM 
Semimanufactures .....- 2 133 4 
Other: 
Ores and concentrates m 7 e 
Ash M ano ree residue containing nonfer- 
7717 e N 395 492 13 
93 hydroxides, peroxides. value T$11,396 $934 PPM 
NONMETALS 
Abrasives, n.e.s.: 
Pare Pumice, emery, corundum, 149 a 
P77. c PM 4 TE 
Grinding and polishing wheels and 
= Vu 355 value 3111.967 $183,212 $321 
Barite and witherite. 2 --- 11 zu 
EEA ce TAL PPQDENSN 1,420 57,202 = 
eae a ³˙ A Ee ee ENT 79 128 =e 
eae E n Lr ec I Lc a 6,637 3,705 tue: 
Refractory including la 
nonc 
3 ste, Sec Tm Š $87,333 rhet E 
Nonrefractory -- ----— do... $621,618 144,266 $582 
Gem, not set or strung_ _ — — _ do... $908,226 $113,944 $13,082 
Industrial do- Lu $5,152 Xu 
Diatomite and other infusorial earth _ _ _ 38 44 as 


See footnotes at end of table. 


Destinations, 1979-80 
Other (principal) 


Japan 1,768; Netherlands 216. 


Australia 3; Fiji 1. 

1 M 1 . Hong Kong 9,836; 
Fiji 4,53 

China 27,973; Egypt 8,479; Hong 
Kong 7,608. 

as 50 sid 81 New Guinea 2,959. 

ia ingapore 

eee to E 

Hong K ue 228; Australia 1,165. 

Australia 619; Papua nee Guinea 
540; West German 

Australia 160; Fiji 15. 

sapan 581; Taiwan 484; Australia 


Australia 28. 

Fiji 42; Malaysia 9. 

All to United Kingdom. 

All to Australia. 

Australia 10; United Kingdom 4. 
Australia 379; United Kingdom 62. 
Australia 20; West Germany 5. 
Tra $1,005; United Kingdom 


Australia 25,936; United Kingdom 
8,213. 


All to Australis: 

All to Netherlands. 

Ja 171; Australia 126; France 105; 
aiwan 98. 

Australia 136; Taiwan 103. 

Australia 124. 

All to Belgium. 


Australia 172; ee 184; Taiwan 77. 
Fiji $494; Australia $375. 


Australia 11; Fiji 10; Hong Kong 10. 


Australia $86,427; Papua New 
Guinea $33,633; Fiji $32,774. 
Fiji 9; Australia 2. 
Papua New Guinea 21,942; French 
olynesia 16,220. 
Fiji 118; New Calodonia 10. 


Japan 2,907; Taiwan 383; Australia 


Australia $218,729; Fiji $84,874. 
Singapore $41,618; 'Fiji $22,603. 


ier $605,692; United Kingdom 


NL NE 
ni om. 
Malaysia 42; Fiji 2. 


THE MINERAL INDUSTRY OF NEW ZEALAND 


727 


Table 2.—New Zealand: Exports and reexports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity 1978-79 
NONMETALS —Continued 
Fertilizer materials: 
Crude: 
Phosphatic_ ____________~- 2 
Other including mixed 242 
Manufactured: 
Nitrogenous 257 
Phosphatic_ ____________ _ 6,448 
Potassic._______________ 2,281 
Other including mixed _ _ - 1,916 
Ammoniak 2 
Lee. e eel 36 
Mica, worked including agglomerated 
splitting. value ee 
ene mineral: Iron oxides, processed 4 
Precious and semiprecious stones except 
diamond, natural and syntheticvalue_ _ 18654,392 
Salt and bri ne 3,020 
Sodium and potassium compounds, n. e. s.: 
Caustic potash ______________ 3 
Caustic sda 2) 
Soda ass 1 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked __________ _ value $40,501 
Gravel and crushed rock 182 
Limestone excluding dimension 73 
Sand excluding metal-bearing |... 350 
Sulfur: Sulfuric acid - - - ---------- 135 
Talc, steatite, soapstone, pyrophyllite _ _ 9 
Other: 
UL c 1,413 
Building materials of asphalt, asbestos 
and fiber cements, unfired 
Bone -- value, thousands. . $2,500 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black PR 
Coal, all grades including briquets _ _ _ - 1 
Coke and semicoke____________-_- 15,401 
Hydrogen, helium, rare pon SETTAT 28 
Peat including litter and briquets _ _ _ _ _ 1,932 
Petroleum refinery products: 
Gasoline 42-gallon barrels. . 5,676 
Keros ine do.... 24 
Jet ſueol .... do- 1,182,363 
Distillate fuel oil do. ... "929,563 
Residual fuel oil do- 1,375,976 
Lubricants... . do- 807 
Other: 
Liquefied petroleum gas . value. . $1,098 
Mineral jelly and wax 
42-gallon barrels. _ 242 
Bituminous mixtures. do- "14,585 
White spirit do- 175 
Nonlubricating oils _ _ do- 185 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 
value $9,927 
"Revised. 
1Data are for fiscal year ending June 30 of that stated. 
?Less than 1/2 unit. 


3Includes an undetermined amount of waste and scrap of other precious metals. 


1979-80 


$2,954 
16 


$616,192 
3,036 


55 
1,346,568 
928,098 


1,801,361 
0,637 
$112 

129 
10,851 
627 

191 


$61,999 


United 
States 


$87,910 


Destinations, 1979-80 
Other (principal) 


Australia 115; Malaysia 34. 
AUN raa 63; Papua New Guinea 40; 


iji 28. 

Fiji 12,311; Papua New Guinea 88. 

Fiji 3,000; Western Samoa 449. 

Western Samoa 957; Fiji 313. 

Mainly to Fiji. 

Papua New Gaines 353; French 
olynesia 40. 


Singapore $2,451; Fiji $503. 
Australia 7; Fiji 7. 


Australia $469,195; United Kingdom 
$31,476. 
Australia 2,476; Fiji 228; Tonga 89. 


Mainly to Fiji. 
Fiji 4. 
Mainly to Tonga. 


ue acea 33; xit 24; 1.469 m 17. 

Western Sa i S 949. 

Australia 4, 232: New Caledonia 5 

Fiji 29; Australia 26; Singapore 12. 

Australia 119; Fiji 84; Republic of 
South Africa 40. 

Fiji 90; Papua New Guinea 63; New 

onia 17. 
Fiji 5; New Caledonia 4. 


pastas 1,429; Papua New Guinea 


Australia $3,085; Papua New Guinea 
$1,121; Fiji $372. 


Mainly to Australia. 

Japan 10,527. 

Australia 4,134. 

Tonga 7; Nauru 1. 

Australia 918; Bahrain 56; Oman 45. 


sa Islands 71; Pitcairn Island 


Pitcairn Island 36; Norfolk Island 5. 

Bunkers 1,346,484. 

Bunkers 754, 299, Taiwan 171,019; 
Gilbert Islands 2,237. 

Bunkers 1,518,389; Australia 282,972. 

FAS Re bunkers 4,343; Malaysia 


Fiji $388; Western Samoa $384. 

Fiji 81; Papua New Guinea 26; 
Australia 10. 

Barbados 3,133; Western Samoa 
2,831; Fiji 1,803. 

Fm Australia 54; New Hebrides 


Australia 111; Fiji 32. 


Fiji $50,348; Australia $10,422. 
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Table 3.—New Zealand: Imports of mineral commodities! 


(Metric tons unless otherwise specified) 


arth poms metal including alloys, — 
ene ERG 


alloys, 5 


1978-79 


2,454 
311,712 


1979-80 United 
States 
5 
259,201 6 
80 
390 19 
8,728 
$188 -- 
1,888 
$52 E 
28 
172 51 
13 5 
$1,057 8 
2 II 
®© e 
3.08 216 
9.609 26 
6,095 87 
128 M 
98 — 
6350 — 179 
4,307 (*) 
18,722 416 
840,928 530 
14,850 856 
21,021 ($) 
19,534 56 
20,158 389 
42 — 
169 23 
501 " 
6.78 
8 (9 
292 — 100 
“o 
893 55 
$8,860 $500 
$4 8144 
51 (9 


Sources, 1979-80 
Other (principal) 


Guyana 314; China 180; Italy 70. 

Australia 258, 658; West Uermany 
229; United — 188. 

French Polynesia 35; 

Australia 322; United F m 39; 
Netherlands 

Australia aD eis 653; United 
Kingdom 245 


China $167; Australia $12. 
United m 1,346; China 245; 
France 1 
All from Australia. 
West German 76. “United Kingdem 
ni 
28; Australia 12. 
Belgium 7. 
All from Zaire. 
All from Australia. 
Do. 
a 1,899. West Germany 865; 
ni : 
Australia 8,520; United Kingdom 567; 
Japan 276. 
Australia 4,827; United Kingdom 612; 
Canada 369. eS 


Australia 127. 


ale te ia 13. 
lic oe Seat Africa 2,900; 


gy say 2,273. 
Australia 4,291; United Kingdom 13. 


Australia 38,847; Ja 21,900; 
United 


Japan 251,7 : Australia 71,872. 
Australia 8291; ; Japan 3, 937; United 


Australia 16,119; Japan 4,123; United 

Australia 9,258; Japan 5,523; United 

Japan 11,918; Australia 4,452; United 

y Kingiem 1581, Australia 80; 
Italy 14. 

Australia 140; United Kingdom 5. 


All from Australia. 
Australia 6,719; Belgium 22; United 
Australia 3; United Kingdom 3; 
Japan 2. 
Norway 192. 
spore 184; Ghana 178; Australia 
m 442; Australia 385; Republic of 


th Africa 10. 
UE Kingdom $4,235; Australia 


THE MINERAL INDUSTRY OF NEW ZEALAND 


729 


Table 3.—New Zealand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Sources, 1979-80 
Commodit 1978-79 1979-80 ; 
d oe Other (principal) 
METALS —Continued 
Nickel —Continued 
Metal including alloys: 
Scrap ----------------- ($) 1 =e All from Australia. 
Unwrought |... ........- 38 56 Canada 49; Australia 4; Republic of 
South Africa 2. 
Semimanufactures 206 255 109 Canada 66; Australia 64; West 
Germany 4. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. _ 73,043 1,817 77 Australia 984; United Kingdom 389; 
Switzerland 206. 
Silver: 
Waste and sweepings* ! 
value, thousands $525 $659 a Australia $657; United Kingdom $2. 
Metals including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 71,757 1.544 17 Australia 1,481; United Kingdom 29; 
West Germany 17. 
Tin: 
Ore and concentrate value $4,156 cone 
Oxides and hydroxides 12 6 (4) Australia 2; Norway 2; West 
Germany 1. 
Metal including alloys: 
FAD lr Li rx 6 7 "RN All from Australia. 
Unwrought ------------- 236 263 (4) Australia 211; Malaysia 26; China 24. 
Semimanufactures 24 17 (*) Australia 13; West Germany 2. 
Titanium oxides and hydroxides_ . _ . - - 2,152 2,518 415 Australia 1,141; West Germany 342; 
Finland 312. 
Tungsten metal including alloys, all 
forms -------------—- value. . $9,153 $27,788 $12,539 Australia $6,266; United Kingdom 
$5,764; Canada $1,762. 
Zinc: 
Ore and concentrate as 1 t All from United Kingdom. 
Oxides and hydroxides |... 36 77 (4) Australia 43; Canada 18; West 
Germany 12. 
Metal including alloys: 
Sl A Le LLL re 62 121 18 Canada 91; Australia 12. 
Unwrought___________--- 20,255 22,594 411 Australia 18,663; Canada 3,516. 
Blue powder 25 1 e Mainly from Australia. 
Semimanufactures 71,309 425 5 Canada 324; Australia 59; West 
Germany 19. 
Other: 
Ores and concentrates__________ 1635 626 13 Japan 397; Australia 137; China 59. 
Oxides, hydroxides, peroxides _ _ _ _ _ 221 392 191 Norway 56; Japan 54; United 
ingdom 
Metalloids________________~- 422 614 20 Republic of South Africa 510; Aus- 
tralia 24; West Germany 18; Neth- 
erlands 18. 
Alkali, alkaline-earth, rare-earth 
metals value, thousands. _ $10 $14 $9 Australia $2; United Kingdom $2. 
Metals including alloys, all forms 
do- $96 $162 $4 Australia $82; Belgium $27; United 
Kingdom $21. 
NONMETALS 
Abrasives, n.e.s.: 
ean Pumice, emery, corundum, 
%%%ͤ ta A 155 259 216 Australia 11; Canada 10; India 8. 
Artificial: Corundum ..........- 103 71 68 . United Kingdom 3. 
Dust and powder of precious and semi- 
precious stones value, thousands. _ $84 $106 $50 Ireland $20; Australia $17; United 
Kingdom $13. 
Grinding and polishing wheels and 
stones 165 124 6 po oh 44; Australia 27; 
Asbestos, crude_______________- 9,818 4,952 244 Canada 3 3,900; Republic of South 
Barite and witherite___________-~- 1,582 1,332 (4) Australia 683; China 575; West 
Germany 54. 
Boron materials: 
Crude natural borates _ _ _ _ _ value $8,156 $20,915 $19,500 All pom $1,190; Netherlands 
ntilles 
Oxide and acid __________-__- 840 467 465 
men.. 3,820 3,568 233 Japan 1.6 659; N Kingdom 656; 
nma 
)J%%ö§»—ũũ . ee 658 603 


United Kingdom 390; France 193; 
West Germany 9. 
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Table 3.—New Zealand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Products: 
Nonrefractory 
value, thousands 


Refractory including nonclay 


brick . _ 0o... - 
Cryolite and chiolite - 
mond: 
Gem, not set or on 
alue, thousands. _ 
Industrial do. ... 


Diatomite and other infusorial earth .. _ - 
Feldspar, fluorspar, nepheline syenite _ _ 


Fertilizer materials: 
Crude: 
Nitrogenous . _ value 
Phosphatic - thousand tons_ _ 


Potassi qc 

Other including mixe 
Manufactured: 

Nitrogenouu»»s 


Phosphatic - - ----------- 


Ammoniak 


Mica 
Crude including splittings and waste 
value, thousands 


Worked including agglomerated 
splittin ns do— 
Pigments, mineral: 
Natural, crude ___________-__~- 
Iron oxides, processed |... - ------ 


Precious and semiprecious stones, other 
than diamond: 


Natural! value, thousands 
Synthetic do... 
Pyrites, unroasted |... kilograms. _ 
Salt and brine. e 


Sodium and potassium compounds, n.e.s.: 
Caustic potash 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Worked . value, thousands 
Dolomite, chiefly refractory-grad 


e. 
See footnotes at end of table. 


1978-79 


7,170 


5,227 
13 


85,803 
10,721 
221,733 
40,296 
499 

68 


2,133 
32,610 
1382 
19,820 
24,192 


1979-80 


93,047 
14,334 
151,698 
18,052 


720 
133 


93,162 


21 
6,190 


$105 
$275 


311 
1,281 


$1,954 
$59 
847 
62,761 
454 


31,503 
26,609 


1,062 
$316 
2 


United 
States 


4,449 


11,981 
13,517 
125,458 
16,398 


33 
11 


33 


Sources, 1979-80 


Other (principal) 


Australia 2,687; United Kingdom 
1,389. 


Ja m $498; Philippines $138; Italy 


United Kingdom $3. 267; Australia 
$3,200; Japan $514. 
Denmark 23; Australia 1. 


India $1,055; Israel $425; Republic of 
South Africa $229. 

Australia $42; United Kingdom $10; 
Sweden $1. 

Japan 420; Australia 15. 

Norway 372; Canada 355; Australia 


Christmas Island 592; Nauru 472; 
Gilbert Islands 92. 


E 33,304; Indonesia 14,500; Italy 
United Kingdom 504; Australia 115; 
Canada 25 25, 023; ; Belgium 618; West 


Germany 

West Germany 1 926; United King- 
dom 121; Japan 94 94. 

Australia 686. 

United Kingdom 98; Norway 14; 
Australia 5. 

Australia 92,468; West Germany 472; 
United Kingdom 182. 

All from United Kingdom 

e a 4,637; Australia 1 425; India 


Australia $19; India $16; United 
Kingdom $15. 


United Kingdom $142; Australia $73; 
"T pda $29; West Germany 


Austria 186; Republic of South Africa 
40; West Germany 22. 

West German ny 984; Spain 171; 
Australia 7 


Australia $877; Thailand $541; West 
Germany $164 

West German vni $39; France $6; 
Switzerlan 

Japan 840; RE 7. 

Netherlands Antilles 62,429; West 
Germany 


“nieg Kingdom 281; West Germany 
United Kingdom 21,747; Norwa 
4, ple mA 793. 7 
ted Kingdom 1,894; Japan 352; 
West Germany 54. 


Republic of South Africa 695; Italy 
143; China 96. 

Italy $155; France $81; U.S.S.R. $15. 

All from United Kingdom. 
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Table 3.—New Zealand: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979-80 
Commodit 1978-79 1979-80 : 
á rasis Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Gravel and crushed rock. k 100 122 36 ae M ngdom 36; Australia 15; 
ina 10. 
Limestone, other than dimension 1 has 
Quartz and quartzite 69 74 14 N 5 10: United 
ingdom 
Sand, not metal- bearing 371 457 (*) Kustralia 405; Sweden 36. 
Sulfur: 
Elemental: 
Other than colloidal |... .. .. 251,986 249,187 80 Canada 249,094; Australia 11. 
Colloidaaaa22LLs 276 325 99 Australia 226. 
Sulfuric acid - -------------- 15 24 8 United Kingdom 10; Australia 5. 
Talc, steatite, soapstone, pyrophyllite _ . 3,181 3,161 36 Australia 2,996; China 70; United 
Kingdom 44. 
Other: 
Crude value, thousands 8137 $132 $21 Republic of South Africa $64; China 
27; Australia $10. 
Slag and dross, not metal-bearing . . .. 119 72 1 Australia 70; United Kingdom 1. 
Halog ens 12 29 21 Japan 7. 
Oxides, hydroxides, peroxides of bari- 
um, magnesium, strontium _---- 965 2,263 103 n West Germany 97; 
apan 27. 
Building materials of asphalt, asbestos 
and fiber cements, unfired nonmet- ` 
als,n.e.s___-_ value, thousands $183 $266 $119 United Kingdom $94; Australia $50; 
Greece $3. 
MINERAL FUELS AND RELATED 
MATERIALS | 
copa and bitumen, natural 40 28 22 Australia 4; United Kingdom 2. 
arbon: 
Carbon black --------------- 7,923 7,691 107 Aran 1,285; Canada 166; Japan 
Retort carbon 216 468 390 Australia 78. 
Coal, all grades including briquets _ _ _ _ 1,010 1,230 1,046 Australia 184. 
Coke and semicoke_____________~- 1,871 1,343 1 Australia 1,342. 
Hydrogen, helium, rare gases 699 691 48 Australia 643. 
Peat including briquets and litter 47 ae 
Petroleum: 
Crude and partly refined: 
Crude 
thousand 42-gallon barrels. . 13,517 14,848 Lb Saudi Arabia 8,173; Kuwait 2,628; 
Indonesia 1,443. 
Partly refined. .... do ... 5,814 4,564 RT Singapore 1,723; Australia 714; 
uwait 659. 
Refinery products: 
Gasoline do. ... 3,988 4,358 10 Singapore 2,264; Bahrain 1,006; 
Australia 829. 
Kerosine and jet fuel _ _ do- 2,449 2,114 3 ng s 1 du Australia 950; 
etherlands 
Distillate fuel oi do- 3,074 3,377 FM Singapore 1,523; Aural 993; 
Bahrain 648 
Residual fuel oil do- (*) So 
Lubricants?) . . ... do- 426 454 16 Australia 286; Sin ngapore 126; Nether- 
lands Antilles 1 
Other: 
Liquefied petroleum gas 
value $18,819 $174,236 $16,501 France $83,296; Australia $62,474; 
Netherlands $9,755. 
Mineral jelly and wax 
42. gallon barrels. _ 30,703 38,596 5, 634 iie 13, a United Kingdom 6,733; 
apan 5, 
Nonlubricating oils _do_ _ _ _ 2,211 2,165 2,164 West Germany 1. 
Petroleum cke do 463,711 265,028 265,028 
Pitch and pitch coke_ do- _ _ _ 195,568 112,984 31 TRIS 112,873; United Kingdom 
Bituminous mixtures do- _ _ _ 5,864 2,067 143 Australia 1,594; Netherlands 230; 
West Germany 53. 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 
value, thousands_ _ $2,314 $3,477 $546 Japan $2,581; Netherlands $169; 
ustralia $146. 


"Revised. 
1Data are for fiscal year ending June 30 of that stated. 
2Unreported quantity valued at $2,909,754. 
3Excludes unreported quantity valued at $2,364,522. 
*Less than 1/2 unit. 
May include other precious metals. 
SExcludes unreported quantities valued at $582,665 in 1978-79 and $1,012,486 in 1979-80. 
7Excludes unreported quantities valued at $112,004 in 1978-79 and $69,656 in 1979-80. 
5Excludes unreported quantities valued at $341,915 in 1978-79 and $254,778 in 1979-80. 
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COMMODITY REVIEW 


METALS 


Aluminum.—New Zealand Aluminium 
Smelters Ltd. (NZAS), New Zealand's only 
aluminum smelting operation, continued 
work on an expansion project that would 
boost its annual production capacity by 57% 
over the present 150,000 tons. The expan- 
sion was scheduled for completion in 1983. 
Comalco Ltd. of Australia, in which the U.S. 
firm Kaiser Aluminum & Chemical Corp. 
has a major interest, owned 50% of NZAS, 
and two Japanese firms owned the remain- 
der. Although the smelter was the subject of 
some criticisms by  environmentalists, 
NZAS had considerable support from a 
large majority of the residents in South- 
land, where the plant is located. 

The New Zealand Government approved 
the construction of a smelter on South 
Island by CSR Ltd. The total cost of the 
smelter was estimated by CSR and partners 
(Swiss Aluminium Ltd. and Fletchers Hold- 
ings Ltd.) at $650 million. The plant will 
reportedly be one of the most modern and 
sophisticated smelters ever built. The first 
potline, which will have a capacity of 
100,000 tons annually, was scheduled to 
come onstream in 1984 and will produce 
primary aluminum ingots. The second pot- 
line, which will have a similar level of 
output, will produce either sheet or coil 
aluminum alloy in continuous-strip casting. 
Production from the second potline should 
start early in 1986. NZAS output accounted 
for over 1% of the total world production of 
aluminum metal in 1981. The completion of 
the current expansion project and the new 
construction project scheduled would in- 
crease New Zealand's share of world alumi- 
num production to about 3%. 

Approximately 80% of NZAS output of 
150,000 tons of aluminum was exported, and 
the remaining 20% was used by New Zea- 
land fabricators to produce a wide range of 
aluminum products for domestic needs. Alu- 
minum exports went primarily to Japan 
and Southeast Asia. Under the terms of the 
agreement with the New Zealand Govern- 
ment, the Japanese partners exported their 
combined 50% share. 

Gold.—New Zealand's gold production 
continued the downward trend that began 
in 1977. Output by Kanieri Gold Dredging 
Ltd., New Zealand's principal gold produc- 
er, was 2% lower than that of 1980. The 
decline was attributed to the exhaustion of 


both the more accessible alluvial gold depos- 
its and the ore from the zones of enrich- 
ment. Annual production was mainly con- 
fined to one dredge operating in the Tara- 
makau River, near Kumaru, South Island. 
The alluvial gold mined was among the 
lowest grades in the world. The alluvial 
sands also contained 3% uranite, and tests 
were underway to see if the uranite could be 
sold as a byproduct. 

The Kanieri operation is a wholly owned 
subsidiary of Amoil New Zealand Ltd. All 
gold from the Kanieri operation was pur- 
chased by the Government. Because of the 
high gold prices in 1981, interest in possible 
gold-bearing areas remained high during 
the past year. This has led to large-scale 
dredging operations being proposed for the 
west coast of South Island. 

Mineral Resources (New Zealand) Ltd. 
continued exploration throughout 1981 at 
the Marthu Mine, North Island. Mine 
dumps at Union Hill were being worked, 
and bulk samples were evaluated. Blackwa- 
ter Gold Ltd. and Carpentaria Exploration 
Co. Pty. Ltd. continued testing ore exten- 
sions at a former property of Blackwater 
Mines. Amoco Minerals New Zealand Ltd. 
continued prospecting in the Monowai gold 
area. 

Iron Sands.—The mining of titanomag- 
netite (iron sands) was by far New Zealand's 
largest metallic mineral industry and was 
second only to sand and gravel in both 
tonnage and value of output. In 1980, in 
terms of value, iron sands accounted for 
20% of all nonfuel mineral output and over 
84% of all metallic ore production. Output 
of iron sand concentrate by the two produc- 
ing companies (New Zealand Steel Mining 
Ltd., a wholly owned subsidiary of New 
Zealand Steel Ltd., and Waipipi Ironsands 
Ltd. declined from the 1980 level. The 
decline was attributed to the cutback in 
Steel production by the Japanese steel in- 
dustry, New Zealand's principal customer. 
Although these two companies were the 
sole source of iron ore for New Zealand's 
iron and steel industry, about 90% of the 
iron sands was exported. 

The iron sand deposits consist of exten- 
sive horizontal beds on or near the western 
coast of North Island. They range in thick- 
ness from 5 to 20 meters and contain con- 
centrations of up to 17% titanomagnetite 
sand grains. The grains originated from 
nearby andesite volcanic formations and 
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were sorted and concentrated by wind, 
Stream, and wave action. The three sand 
deposits that were worked commercially 
were at Waverley, Taharoa, and north Wai- 
kato. The Waverley deposit was being 
mined by Waipipi Ironsands, and the other 
two, by New Zealand Steel, which also owns 
the Glenbrook steelworks, New Zealand's 
only steel plant. 

Steel.—New Zealand Steel produced iron 
sands at its Waikato North Head deposit for 
use in its direct-reduction steelmaking 
plant at Glenbrook. Taharoa provided pro- 
duction for export to Japanese and Republic 
of Korea steel mills, which used the iron 
sands as an additive to sinter feed material 
for ironmaking. The plant capacity at Wai- 
kato North Head was expanded to 250,000 
tons of concentrate annually. Some 223,000 
tons of raw steel was produced during 1980, 
and about 225,000 tons in 1981. This figure 
is expected to increase to about 750,000 tons 
annually within 10 years. A cold-rolling 
mill and coat line for plain and galvanized 
sheet were being considered. Long-range 
plans included a new melt shop, continuous 
slab facilities, and more direct-reduction 
kilns. 

Other Metals.—The Department of Scien- 
tific and Industrial Research (DSIR) contin- 
ued its investigation of black, heavy-metal 
beach sand deposits on the west coast of 
South Island. These sands contain ilmenite, 
monazite, zircon, and gold. 

Amoco Minerals conducted airborne 
magnetometry on the Ceromandel Peninsu- 
la, North Island, for base metals. Otter 
Minerals Exploration Ltd., in partnership 
with Gold Mines of New Zealand Ltd., 
continued exploration in Nelson Province 
and the drilling operation on D'Urville 
Island. Gold Mines of New Zealand, a part- 
nership of Australian Anglo American 
Corp. Ltd. and Amoil, remained active in 
the Raukumara, East Cape, and Kaikoura 
regions. Exploration in 1981, however, fail- 
ed to locate an economic deposit. 


NONMETALS 


Asbestos.—Chrysotile asbestos, mainly 
associated with serpentines, occurs at a 
number of locations on South Island. The 
most significant deposits were those of the 
northwest Otago (Pyke River) area, but 
further work is required to determine the 
limits of mineralization. Tests of the fiber 
indicate that it is of favorable economic 
quality, but no production was reported in 
1981. 
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Phosphates.—The most promising source 
of phosphate was thought to be the nodules 
occurring on the sea floor on the eastern 
half of the Chatham Rise (west of Chatham 
Island). Research carried out by the New 
Zealand Oceanographic Institute in 1979 
indicated the presence of phosphorite nod- 
ules ranging from 10 to 150 millimeters. 
Most of these deposits were found in water 
from 400 to 500 meters deep, and none were 
found at depths less than 200 meters. The 
P.O, values for the phosphorites generally 
range from 1896 to 2496, with a recorded 
high of 27.796. Evaluation is still continu- 


ing. 

Sulfur.—In 1981, development work by 
Fletcher Mining Co. Ltd. on a deposit of 
sulfur at Retokawa in the Taupo area, 
North Island, remained inactive. The depos- 
it, with reserves estimated at 6 million tons, 
was mixed with pumice, and research on a 
separation process was not completed. The 
Frasch process cannot be applied here ow- 
ing to the porosity of the overlying beds. 
Further development will await the conclu- 
sion of research and financing possibilities. 

Other Nonmetals.—In 1981, serpentine 
was mined at Piopio (near Te Kuiti) and 
North Cape on North Island,and Lee Val- 
ley, Collins Valley, and Mossburn on South 
Island. At Lake Grassmere, in Marlborough 
(South Island), salt was produced by solar 
evaporation of seawater, and perlite was 
produced in the Rotorua-Taupo area. 

An analysis by DSIR of beach sands on 
the west coast of South Island indicated 
reserves of over 50 million tons of ilmenite- 
bearing sands. DSIR was conducting exten- 
sive laboratory tests aimed at producing a 
synthetic rutile from the low-grade (46% 
TiO,) ilmenites. 


Coal.—New Zealand produced slightly 
over 2.0 million tons of coal in 1981, from 
some 70 mines in various fields on both the 
North and South Islands. Nearly 70% of the 
production was from open pit mines. Devel- 
opment work on three new coal mines was 
on schedule, and a major new open pit mine 
was planned at Ohinewai, near Huntly. 

ing for new deposits, the Mines 
Div. of the Department of Energy discov- 
ered large deposits of coal on both the North 
and South Islands. Total recoverable coal in 
all categories is 3.9 billion tons, including 
the lignite deposits rated 50% recoverable. 
Of this quantity, bituminous coal totals 0.2 
million metric tons; subbituminous, 0.8 mil- 
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lion tons; and lignite, 2.9 million tons. 

In 1981, state coal mines accounted for 
about 65% of New Zealand output. Private 
production accounted for 35% of New Zea- 
land's total mine production, primarily 
from small mines. However, production by 
the private sector is expected to drop to 15% 
in the 1990's as the state mines expand 
output. Most mine expansion plans were in 
the state sector, but the Government plan- 
ned to fund a private joint-venture partner 
to develop the Greymouth Stream coal de- 
posit on South Island. This has a potential 
of 2 million metric tons annually, largely 
for export. There are no shiploading facili- 
ties on the west coast of South Island, and 
development is expected to be costly. 

Because the coal-exploration program 
over recent years has greatly increased the 
known reserves of coal, it was decided in 
late 1979 that limited amounts of coal 
should be exported. Coal exports totaled 
approximately 16,000 tons during 1980. 
During 1981, state coal mines intend to 
export a total of 250,000 metric tons. The 
Buller Field, South Island, will supply about 
85% of the total output, principally to 
Japan, the Republic of Korea, and Fiji. 
Total exports are expected to reach 500,000 
metric tons annually by 1986. There were 
no uses in New Zealand for high-quality 
coking coal, and the exports will not signifi- 
cantly deplete the known reserves. 

Natural Gas.—The New Zealand Govern- 
ment approved the construction of a $1.0 
billion synthetic fuels project by Mobil for 
the conversion of natural gas into gasoline, 
via the intermediate product, methanol. 
This would provide about 30% of New 
Zealand's gasoline needs by 1987. Mean- 
while, the distribution network for Maui 
and Kapuni gas is under full-scale develop- 
ment. Major future users include the am- 
monia-urea plant at Kapuni, the methanol 
plant at Waitara, and the synthetic gasoline 
plant at Motonui. 

The Government was encouraging in- 
creased exploration by foreign companies 
by liberalizing its handling of taxes and by 
allowing more writeoffs, such as exploration 
and development, against other operations 
in New Zealand. Field development costs 
can be written off at a rate of 20% per year, 
beginning in the year of the first commer- 
cial production. 
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Petroleum.—The Government's compre- 
hensive petroleum-exploration policy is now 
in effect. In instances where the Govern- 
ment accepts a company's petroleum- 
exploration proposal, it would retain the 
right to acquire a 51% interest in the 
discovery in exchange for a 40% contribu- 
tion to the exploration costs. By decreasing 
its contribution to the exploration costs, the 
Government would accept a lower share of 
the venture. Should either party to such an 
agreement decide not to contribute to the 
costs of a particular well, the remaining 
parties could proceed on a sole-risk basis. In 
the event of a discovery, the parties contrib- 
uting to the cost of drilling would be per- 
mitted to recover 600% of their expendi- 
tures as a prior charge against first produc- 
tion. Royalties to be paid to the Government 
on oil found were set at 12.5% of the sale 
value. The price of indigenous oil was raised 
to that of world crude. 

New Zealand's only known major oil re- 
sources were in the Maui and Kapuni natu- 
ral gasfields. Production by Shell-BP-Todd 
Oil Services (in equal partnership with the 
Government) continues to increase over 
that of each previous year. 

The Government approved an expansion 
of New Zealand's only oil refinery at Mars- 
den Point near Whangarei. The new ex- 
panded plant will be able to handle heavier 
types of crude oil, allowing New Zealand to 
import oil from a wider range of suppliers 
and reduce dependency on the Middle East. 
It will also allow the production in New 
Zealand of fuels, such as aviation gasoline, 
that are currently imported. 

Production of liquefied petroleum gas at 
Kapuni was maintained at a high level, but 
market demand still exceeded supply. An 
extraction plant being constructed to strip 
liquefied petroleum gas from the Maui gas 
stream was expected to be fully operational 
in 1982. Proposals from distributors to im- 
port liquefied petroleum gas from Australia 
were under consideration by the Govern- 
ment, but no decision was made during the 
year. 


1Physical scientist, Division of Foreign Data. 
ere appropriate, values have been converted from 
New Zealand dollars ($NZ) to U.S. dollars at the rate of 
$NZ1.00 = US$0.98, the average exchange rate for the year 
ending Mar. 31, 1981. 


The Mineral Industry of 


Nigeria 


By George A. Morgan’ 


The mineral industry continued to per- 
form poorly in 1981. The nonfuel minerals 
sector was small, and output of cassiterite 
and columbite concentrates, the principal 
mineral products, was down because of poor 
market conditions, organizational prob- 
lems, and mining difficulties. Crude oil 
output was also reduced mainly because of 
low demand and Government policy. 

Plans to fund numerous projects, includ- 
ing infrastructure development, were de- 
pendent upon petroleum revenues. Foreign 
exchange earnings were being depleted af- 
ter 2 consecutive years of surplus, and a 
deficit of $7 billion was predicted for 1982.? 
Borrowing was the method proposed to fund 
the deficit, but a number of projects were 
being postponed, and trade restrictions 
were to be put into effect. State govern- 
ments were dependent upon Federal Gov- 
ernment revenues for nearly all their fund- 
ing needs. High levels of borrowing by 
Federal and State Governments limited 
funds to private borrowers. A 25% increase 
in the national minimum wage was enacted 
and was expected to add $3 billion to total 
expenditures. Any organization employing 
50 or more people had to comply with 
provisions of the law. 

Government Policies and Programs.—- 
The Federal Government completed its goal 
of acquiring a controlling interest in 
foreign-owned companies. It continued to 
create new public companies to act as coor- 


dinating agencies for the mining industry, 
with private firms acting in the role of 
subsidiaries. The fourth national develop- 
ment plan covering 1981-85 had a provision 
for the investment of about $10 billion in 
the mining and quarrying sector. 

All mineral rights were exercised 
through the Ministry of Mines and Power. 
The Geological Survey Department and the 
Mineral Resource Division constituted the 
two divisions of the Ministry. 

The Government established three corpo- 
rations, the Nigerian Coal Corp. (NCC), the 
Nigerian Mining Corp. (NMC), and the As- 
sociated Ores Mining Co. (AOMC). The NCC 
had the exclusive right to explore for and 
mine coal. The NMC had responsibility for 
all solid minerals except coal and iron. Its 
duties included research in processing tech- 
nology and marketing of output. It was to 
compete with the private sector and could 
set up projects with the participation of 
state governments and private concerns. 

The AOMC was responsible for explora- 
tion and development of iron ore. The Ni- 
gerian Steel Development Authority was 
dissolved, and separate steel companies 
were established in addition to the AOMC. 
All were under the Steel Department of the 
Executive Office of the President, which 
had a cabinet-level minister. 

A Mines Reclamation Unit in the Minis- 
try of Agriculture was responsible for reha- 
bilitation of mining sites. 


PRODUCTION AND TRADE 


Production of metals again declined while 
output of nonmetallic mineral commodities, 
heavily dependent upon local consumption, 


remained stable. Emphasis was placed on 
obtaining foreign exchange through sales of 
oil and establishing local industry to in- 
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crease employment. The industry was esti- 
mated to employ about 60,000 workers. 
Eight quarrying operations were set up, 
seven of which were in the production stage. 
Three of seven clay-brick plants were in 
operation in Jos, Kano, and Maiduguri. 
Imports were estimated to be valued at 
about $30 billion in 1981. Subsidies were 
available for exports of products from the 
manufacturing sector and for industries 
targeted for development. The Société Gen- 
erale de Surveillance continued to oversee 
product standardization for trade. The level 
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of imports was effectively controlled by the 
Government by limiting the number of 
import licenses. The number available for 
issuance was based on the level of foreign 
exchange. 

An agreement made with the German 
Democratic Republic provided for the ex- 
change of equipment for minerals and oil 
from Nigeria. 

Port expansion continued, with Lagos, 
Tin Can Island, and Port Harcourt having 
the heaviest trade volume. The ports of 
Warri and Calabar were underutilized. 


Table 1.—Nigeria: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1971 1978 1979 1980 1981P 
METALS 
umm and tantalum concentrates, gross 
weight: 
lune udowdwes 861 666 561 554 871 
antalite _.-_______________ -____e 1 1 1 1 2 
Iron and steel: Crude steel!!! 15, 000 15,000 15,000 15,000 15,000 
Mine output, metal content... 70 50 70 70 204 
etal, refined, secondary ___________~_~_ L6 aoe, 1,500 2,000 2,000 
Mine output, cassiterite concentrate: 
ross weint 4,630 4,011 3,824 3,543 3,172 
Sn content 8,267 2,935 2,150 2,521 ,900 
Metal, smelter ____________________ 3,315 2, 2, 2,678 2486 
Zinc ore and concentrate, metal content ENS E em Ee 100 
NONMETALS 
camen hydraulic - thousand tons 1.440 1.536 1.740 2,000 2,000 
ays: 
1 TR an uc A T650 1650 1670 671 635 
Unspecified. —-—----------------——- NA NA NA 56,973 NA 
Feier 8 5,000 5,000 5,000 5,000 5,000 
ne: 
Limestone thousand tons 1.243 ©) 200 2,006 2,336 1,509 
Mill!!! 8 6,065 *6.000 1,031 368 374 
Shalé-.. / ĩ˙ thousand tons 165 NA 149 158 140 
MINERAL FUELS AND RELATED MATERIALS 
CoBl «c ee ss eg eat ae do... 238 264 172 193 190 
Gas, natural 
„o Lone million cubic feet 151,820 721,405 *820,000 750,000 700,000 
Marketed - —-—---------------- do... 17,657 18,420 *18,100 *19,000 19,000 
Petroleum 
de thousand 42-gallon berrels. . 761, 025 697, 150 841,325 753,980 750,000 
Refinery products 
asoline _.__..__________ do... 6,169 17,749 8,395 *10,600 
Jet fuel___-------------- do... 964 6,784 160 4200 
Kerosine -__- ------------ do... 1,445 PE 4,585 *5,800 
Distillate fuel oli do... 4,891 12,817 8,760 *11,000 " 
A 
Residual fuel olli do- 8,687 8,427 10,220 *12,800 
Other, unspecified __________ do... 438 9,220 780 2900 
Refinery fuel and losses do... 528 1,650 1,460 *1,800 
Total oct aa do— 18,122 56,647 84,310 *43,100 NA 
*Estimated. Preliminary. "Revised. NA Not available. 


Includes data available through July 19, 1982. 
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Table 2.—Nigeria: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodit 1978 1979 : 
d ned Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 
value, thousands. _ $5 $2 * All to West Germany. 
Metal including alloys, semi- 
manufactures 1 3 im France 2; United Kingdom 1. 
Copper ore and concentrate 
value, thousands. . $383 $343 N Belgium-Luxembourg $244; West 
Germany $67; United Kingdom 
$20; Spain $12. 
Iron and steel: 
SCIBD es eeue eat xe Eoo tc E 198 e Denmark 115; West Germany 3. 
Steel, primary forms 9 e 
Semimanufactures: 
Universals, plates, sheets _ _ _ _ - te 423 i cn All to Japan. 
Tubes, pipes, fittings 
value, thousands $87 $137 $137 
Lead: 
Ore and concentrate 82 24 12 United Kingdom 12. 
Metal including alloys, semi- 
1 manufactures 110 M 
in: 


Ore and concentrate 


value, thousands. _ xs $4,026 RE. All to United Kingdom. 
Metal including alloys: | 
Unwroughhtt do $27,887 $12,151 =e United Kingdom $9,167; Switzerland 
$2,377; Netherlands $607 
Semimanufactures cad 210 A All to United Kingdom. 
Zinc: 
Ore and concentrate 280 100 s All to West Germany. 
Metal including alloys, semi- 
manufactures 44 Da 
Other: 
Ores and concentrates 
value, thousands $3,172 $8,839 $2,364 United Kingdom $4,588; Netherlands 
| $1,565; Canada $166. 
Metals including alloys, scrap 
do- 8622 $223 aes United Kingdom $153; West Ger- 
many $44; Netherlands $18. 
NONMETALS 
Asbestos, crude. _______________ 50 -- 
Gemen 8 ai 6 ore All to Ghana. 
Fertilizer materials: Manufactured _ .. _ _ "D 8 zs All to Switzerland. 
Lie, encodes cU LO e 116 12 x All to Ghana. 
Salt and brinne ...... PM 20 SF All to Benin. 
Sodium and potassium compounds, n.e.s.: 
Caustic potash value, thousands xs $2 xx Do. 
Soda as E 28 - All to United Kingdom. 
Stone, sand and gravel: Dimension stone: 
Crude and partly worked |... . .. 
Worked . . value, thousands $16 
Other: Building materials of asphalt, 
asbestos and fiber cements, unfired 
nonmetals . .. : 770 Italy 591; Poland 166; Romania 12. 
MINERAL FUELS AN D RELATED 
MATERIALS 
Asphalt and bitumen, natural. .. ... 6,555 6,395 Niger 3,855; Benin 988; United 
Kingdom 620. 
Coal: Anthracite and bituminous coal 
excluding briquets... __ _ _____.-_ 3,600 
Petroleum and refinery products: 
Crude. thousand 42-gallon barrels. . 112,420 786,171 389,455 Netherlands 97,316; France 63,259; 
West Germany 54 478, Bermuda 
47,031. 
Refinery products: 
Gasoline do 75 281 Niger 237; Netherlands Antilles 8. 
Kerosine and jet fuel. _ (o (3) 17 Niger 14; United Kingdom 1. 
Distillate fuel oil! do 798 121 Niger 41; United Kingdom 3: Benin 2. 
Residual fuel oil . . do. (2) 44 l France 24; Netherlands 20. 
aunts - value, thousands . $80 $36,428 $36,401 Netherlands 324. 
er: 
Liquefied petroleum gas 
do $19 
Mineral jelly and wax 
0 is $4 $5 NA. 
Bitumen and other residues 
do $148 $946 Niger $669; Benin $80. 


NA Not available. 


,Unreported quantity valued at $4,787,000. 
2Unreported quantity valued at $18,807,000. 
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Table 3.—Nigeria: Imports of mineral commodities 


(Thousand dollars unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys: 
Unwrought 


Semimanufactures |... 


Copper metal including alloys: 
Unwrought _______________-_-- 


Semimanufactures |. — 


Iron and steel: 
Ore and concentrate 


Metal: 
Scra 
Pig iron, spiegeleisen, powder, shot 


Ferroalloys ---------------- 
Steel, primary forms... .......- 


Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets |... 
Hoop and strip- d 


Tubes, pipes, fitting 
Castings and forgings, rough .... — 


Lead metal including alloys: 
Unwrought 


Semimanufactures_ . 


Nickel metal including alloys: 
Unwroug 


Platinum-group metals including alloys, 
unwrought and partly wrought _ _ _ _ __ _ _ 


Silver: 
Ore and concentrate’ %%% en AE 


Tin metal including alloys, all forms 
Uranium and thorium: 
Ore and concentrate 
Alloys 
Zinc metal including alloys: 
Unrat 


Semimanufacture ss 


Other: 
Ores and concentrate s 


Oxides and hydroxides .... metric tons... 
Metals including alloys: 


rap 
Unwrought and semimanufactures _ _ 


See footnotes at end of table. 


1978 


159 
26,046 


181,208 
244,625 
22,672 


205,077 
3,710 


998 


216 
6,411 


1979 


7,471 
99,218 


897 
17,838 


211 


9 

915 

971 
53,055 
151,904 
211,114 
14,800 


1,492 
17,586 


125,642 
2,306 


11,130 
1,037 


United 
States 


10 


Sources, 1979 


Other (principal) 


Canada 4,137; Norway 1,852; 
Belgium-Luxembou 504. 

United Kingdom 25,037; Switzerland 
8,790; West Germany 5 5,721. 


West Germany 412; Canada 269; 
Belgium-Luxembourg 169. 

West Germany 4,669; Japan 3,686; 
United Kingdom 3,648. 


Norway 225; West Germany 30; 
United Kingdom 16. 


United Kingdom 7. 

Italy 427; United Kingdom 43; West 
Germany 37. 

Norway 115. Spain 115; China 965. 

West Germany 21,163; Italy 4,118; 
Poland 2,73 


West Germany 35,698; United King- 
dom 29,733; Brazil 22,421. 
Japan 149, 153; West Germany 22,146; 
nited Kingdom 12,259. 
West Germany 8,471; United King- 
com 2,950; igium-Luxembourg 


867 
United Kingdom 683; U. S. S. R. 274; 
West Germany 145. 
Bel Kin um-Luxembourg 5,203; United 
15 3.984; West Germany 


Japan 21 668: West Germany 20,809; 
ited Kingdom 1 6,253. 
cw Kingdom 804; Italy 529; Spain 


United Kingdom 254; Japan 123; 
Netherlands 98. 
Italy 233; Japan 201; United 
ingdom 195. 


All from United Kingdom. 
United Kingdom 340; West Germany 
210; Hong Kong 128. 


United Kingdom 176; Belgium- 
Luxembourg 16. 


All from West Germany. 


United Kingdom 57; Brazil 29; Switz- 
erland 7. 
France 253; United Kingdom 25. 


France 48; Sweden 2. 
All from United Kingdom. 


Bel win um-Luxembourg 5,536; United 
ingdom 2,272; West Germany 869. 
Belgium-Luxembourg 527; West Ger- 
many 170; France 154. 


West Germany 276; France 239; 
United Kingdom 62. 


"ape 454; United ungcom 216; 
igium- Luxembourg 81. 
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Table 3.—Nigeria: Imports of mineral commodities —Continued 


(Thousand dollars unless otherwise specified) 


Commodity 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, etc _ _ 
Grinding and polishing wheels and stones_ 


Asbestos, crude___________________ 


ay products: 
onrefractory ----------------- 


Refractory including nonclay brick _ _ _ _ - 


Diamond: Industrial 
Fertilizer materials: 
Crüde c ne ⁰ ee ane 


Manufactured: 
Nitrogenounss 


Other including mixed 
Ammonia `- -22222222L 
Linne . RE 


Mica: Worked including eee 
splitting s 
Salt and brinne 


Sodium and potassium compounds, n. e. s.: 
Caustic potash including sodic and 8 
Pl. 8 


Caustic sdzzeae . .. 


Soda ash . metric tons 
Stone, sand and gravel: Dimension stone: 
Crude and partly worked. . .___.. 


Worked 
Sulfur: Elemental, crude - 


Other: Building materials of asphalt, asbestos 
and fiber cements, unfired nonmetals 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural. .. .. .. 


Coal and briquets: 
Anthracite and bituminous coal. |... ... 
Briquets of anthracite and bituminous coal 


Coke and semicoke. S a A 


Petroleum and refinery Pro Uc 
Crude and partly refined 
Refinery products: 

Gasoline . OP: 
Kerosine and jet fuel . DRE dene 


See footnotes at end of table. 


1978 


249 
2,442 


13,849 
289,071 


20,211 
44,640 

69 
18,851 


2,129 
4,246 
2,129 
356 
814 
5,866 


445 
41,625 


5,301 
8,435 
11,517 
3,605 
1,295 
318 


41,952 


21,164 


1979 United 
States 
153 182 
1,693 41 
13,263 212 
269,589 3,318 
4,383 8 
16,222 px 
14,884 m 
6,173 We 


3,721 102 
1,159 me 


40,986 Se 
955 1 
5.591 20 
354 16 
12,061 247 
9,482 122 
10,291 6 
4,736 55 
178 9 
1.123 : 
22.454 155 


27.276 154 


461 l 
183 43 
251 1 
26,078 24, 148 
71.388 25,002 


16.502 526 


Sources, 1979 


Other (principal) 


United Kingdom 571. 

United Kingdom 561; West Germany 
342; Italy 306. 

Canada 5,722; West Germany 4,766; 
Italy 1,153. 

Spain 62,184; Poland 45,318; West 
Germany 44,535; Greece 37,320. 


d tool West Germany 685; Spain 


United Kingdom 5,063; West Ger- 
many 3,362; France 1,853. 


West Germany 5,793; Yugoslavia 
3,293; Netherlands 2,277. 


West Germany 2,367; Romania 1,954; 
Yugoslavia 1.624. 

West Germany 1,704; Israel 1,247; 
Togo 453. 

West Germany 1,070; United 
Kingdom 72. 

West Germany 27,195; Netherlands 
5,677; Denmark 3,080. 

Netherlands 318; 11275 Germany 270; 
United Kin dom 221 

Greece 2,211; in J. 566; United 
Kingdom 1, 393. 


Italy 283; West Germany 28. 

United Kingdom 42,187; West Ger- 
nany 10,407; Poland 7,640; Brazil 
2,442. 


United Kingdom 3,787; West Ger- 
many 2,136; Netherlands 1,679. 

West Germany 4,098; Netherlands 
4,008; United Kingdom 1,097. 


Morocco 1,503; Italy 1,023; Greece 
836. 

Morocco 54; Austria 43; France 16. 

Poland 431; West Germany 421; 
France 143. 


Italy 6,758; West Germany 3,564; 
Spain 3,411; France 1 ,695. 


Spain 8,483; United Kingdom 6,397; 
Morocco 2.531. 


All from United Kingdom. 
Dnm Antilles 81; Netherlands 


West Germany 126; United Kingdom 
53; Belgium-Luxembourg 35. 


Romania 1,906; West Germany 15. 
Netherlands 44,613; France 475. 


United Kingdom 9,644; Netherlands 
4,394. 
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Table 3.—Nigeria: Imports of mineral commodities —Continued 
(Thousand dollars unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
N I doti Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products —Continued 
Refinery products ntinued 
Distillate fuel oil |... .. ...... 21,046 3,356 1,262 re erence ts 1,477; West Germany 
Residual fuel oil 60 140 21 wales Kingdom 76; West Germany 
Lubricant?3sss __ _ 87,419 61,163 7,509 France 8,805; Italy 8,096; United 
" Kingdom 7 394. 
er: | 
Liquefied petroleum gas 1,542 5,039 3 males Kingdom 2,090; Netherlands 
Mineral jelly and was 20,617 13,254 473 United Kin angam 7,914; West 
rma 
Bitumen and other residues 67,210 37,105 166 Netherlands 21 1.257 Spain 7,117. 
Mineral tar and other coal -, petroleum-, and 
gas-derived crude chemicals. ... . .... 3,312 1,187 298 United Kingdom 627; Italy 161; 
Netherlands 51. 
NA Not available. 
May include platinum-group metals. 
COMMODITY REVIEW 


METALS 


A preliminary study of all known gold 
occurrences was completed. Further evalua- 
tion was underway for targeting sites for 
future exploration. The Geological Survey 
Department reported the discovery of both 
copper and columbite mineralization in 
Bauchi State. 

Columbium-Tantalum.—Columbite con- 
centrate production by Amalgamated Tin 
Mines of Nigeria Ltd. (ATMN) for the 9- 
month period ending December 31, 1980 
was 153 tons. According to the company's 
annual report, about 89% of the total was 
produced as a byproduct of cassiterite pro- 
duction; the remainder was from one plant 
working solely for columbite. In addition, 11 
tons of columbite was obtained from, the 
Odegi Mine dumps. A contract with Vestis 
Tin Mines Ltd., which provided for treat- 
ment and marketing of columbite from the 
dumps, was terminated in February 1981, 
owing to economic reasons. 

ATMN also had an agreement with Ma- 
keri Smelting Co. Ltd. in which it sought to 
obtain a higher value for tantalum recover- 
ed as a byproduct. 


Iron Ore.—Development of the Itape iron 
ore deposit continued to lag behind the 
planned startup of the Ajaokuta steel plant. 
Reserves at the banded iron ore deposit 
were 200 million tons, grading 35% iron. 
However, only $15.7 million was allocated 
to the Associated Ores Mining Co. to devel- 
op the deposit. 

About 108,000 tons of concentrate was 
imported from Liberia between May and 
August and stockpiled for use at the Aladja 
steel plant. Negotiations were completed for 
importing concentrate from the Mifergui- 
Nimba deposit in Guinea. A Liberian com- 
pany was contracted to transport the con- 
centrate from Guinea to Nigeria. The con- 
centrate would be pellitized at the Aladja 
plant using a Lurgi pellitizer. 

Iron and Steel.—The Aladja steel plant 
near Warri, operated by the Government- 
owned Delta Steel Co., was commissioned in 
November. Construction was by an Aus- 
trian and West German consortium with 
the assistance of Metallurgical and Engi- 
neering Consultants Ltd. of India at a total 
cost of $1.9 billion. Steel production capaci- 
ty of four electric arc furnaces was 1 million 
tons per year. Charge to the furnaces in- 
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cluded 800,000 tons per year of sponge iron 
from two Midrex direct-reduction units and 
200,000 tons per year of scrap. About two- 
thirds of production would be shipped to 
rolling mills at Jos, Oshogbo, and Katsina. 
The remainder would be rolled at a light 
section mill nearby. Access from the plant 
to the harbor at Warri was via a 6.5-kilo- 
meter-long, manmade channel. Port capaci- 
ty was 4 million tons per year, and it could 
accommodate 25,000-deadweight-ton ves- 
sels. Electricity for the plant was supplied 
from the Sapele power station. About 70 
million cubic feet per day of natural gas will 
be consumed at the plant. The supply of gas 
was from the Warri Oilfields, where associ- 
ated gas was previously flared. Iron ore 
concentrate requirements of 1.5 million 
tons per year were to be met by imports 
from Liberia and Guinea. Total employ- 
ment was 5,400 people. 

The Katsina rolling mill, one of three 
mills under construction in Nigeria, under- 
went trial rolling tests in December. Capaci- 
ty of the mill was 210,000 tons per year, and 
the mill was to be supplied with steel billets 
delivered by road from the Aladja steel 
plant. The Jos and Oshogbo mills would also 
have an initial capacity of 210,000 tons per 
year each. Production would be 57,000 tons 
of coils, and the remainder, bars. Despite a 
work stoppage at the Jos steel mill, about 
85% of the plant was completed by Julius 
Berger Nigeria Ltd. 

Work continued on the Ajaokuta steel 
plant that was being built by the U.S.S.R. 
Blast-furnace technology would be employ- 
ed, and the plant was designed to consume 
200 million cubic feet per day of natural 
gas. Planned capacity was in excess of 1 
million tons. 

Despite the high cost of domestic produc- 
tion, the Government intended to make 
Nigeria self-sufficient in production of basic 
steel products and to protect the new indus- 
try from low-priced imports. Cost of produc- 
tion of 1 ton of steel billets was $880 com- 
pared with an import price of $314 per ton. 
Both the quantity and type of steel import- 
ed were to be limited. Domestic demand of 
about 3.5 million tons per year was supplied 
almost entirely by imports of finished and 
semifinished products. Four minimills pro- 
duced about 90,000 tons per year of steel 
products. 

Tin.—Output from the labor-intensive tin 
sector continued to decline. The Govern- 
ment, through the NMC, acquired a control- 
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ling interest in all major operating tin 
companies. The principal firms and their 
percentage share controlled by NMC were 
ATMN, 58%; Ex-lands Nigeria Ltd., 54%; 
Bisichi-Jantar Nigeria Ltd., 60%; and Kadu- 
na Prospecting Nigeria Ltd., 5196. 

The Government also intended to acquire 
a controlling interest in Makeri Smelting 
Co. Ltd., which received all tin concentrates 
for smelting. Average capacity utilization 
was only 2096 because of the unavailability 
of concentrate feed. Throughput was 3,622 
tons in 1980, of which 7 tons was from 
Niger. 

The Ririwai deposit in Kano State had 
demonstrated reserves of 2,581,000 tons, 
containing 0.82% tin and 1.7% zinc, and 2.5 
million tons of indicated reserves. Initial 
output as an underground mine commenced 
in 1981 at 1,000 tons per day. The operation 
was a joint venture between NMC and Gold 
and Base Metal Mines of Nigeria Ltd. 

ATMN employed about 1,600 workers and 
reported production of 1,155 tons of concen- 
trate in the 9-month period ending Decem- 
ber 31, 1980. Ground instability and low 
recovery from the Dorowa dredge were cited 
as reasons for the shortfall from a predicted 
output of 1,269 tons. Of the total cassiterite 
produced by ATMN, 70% was from contract 
plants, 19% was from the NG8 Mine, 6% 
was from the dredge, and 596, from hand- 
mining contractors. The poor financial con- 
dition of the company caused curtailment of 
prospecting and the suspension of drilling 
in the N'Gell basalt. Two minimum wage 
increases during the year adversely affected 
mining costs. Amalgamated Tin Mines of 
Nigeria (Holdings) Ltd., in its annual re- 
port, listed its share of ATMN losses at 
$456,000 for the year ended March 31, 1981, 
compared with a profit of $160,000 in the 
year ended March 31, 1980. The company 
was reappraising its continued participa- 
tion in the Nigerian mining sector. 


NONMETALS 


Cement.—The Benue Cement Co. at Yan- 
dev was set to start up a second production 
line. Capacity would be raised from 1,240 to 
3,010 tons per day. The plant was built by 
Cementia Engineering and Consulting Ltd. 
of Switzerland. Equipment included two 64- 
meter-long rotary kilns with a four-stage 
Humboldt preheater. Startup was depend- 
ent upon the commissioning of a new power 
station under construction. 
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Limestone.—A number of limestone de- 
posits were evaluated for use as flux in the 
iron and steel industry. The Jakura deposit 
was worked for production of marble, and 
both the Ubo and Ukpilla deposits supplied 
limestone to the cement industry. Lime 
plants weré reportedly planned for several 
deposits. The Federal Government revoked 
the license of the Oyo State government to 
operate the Igbetti marble deposit. No rea- 
son for the revocation was given. 

Salt.—Two salt refineries, one at Ijoko in 
Ogun State and one at Oyhereki, near 
Sapele, in Bendel State, were under con- 
struction. Total combined capacity of the 
two plants was 200,000 tons per year of salt. 


MINERAL FUELS 


Coal.—The Government announced that 
it intended to establish subsidiary mining 
companies at all future coal-producing 
areas. Soviet technicians were examining 
the extraction of coking coal at Lafia, in 
Plateau State, for possible use at the 
Ajaokuta steel plant under construction by 
the U.S.S.R. 

Current output has been from two under- 
ground mines and one opencast mine at 
Enugu in Anambra State. Recently 
equipped and modernized with longwall 
mining equipment, production at the under- 
ground mines was 91,977 tons at Onyeama 
Mine and 60,222 tons at Okpara Mine. 
Output from the Okola opencast mine was 
41,025 tons. The Nigerian Cement Co. con- 
sumed 108,715 tons; the Nigerian Electric 
Power Authority, 11,759 tons; the Nigerian 
Railways, 1,779 tons; and local users, 2,883 
tons. About 5,000 tons was exported to 
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Ghana. 

Natural Gas.—Natural gas production as- 
sociated with crude oil output was about 2 
billion cubic feet per day, most of which was 
flared. An agreement made with a number 
of European companies to guarantee pur- 
chase of gas was terminated, once again 
canceling plans for a natural gas liquefac- 
tion plant. Gas reserves of 75,000 billion 
cubic feet were considered underestimated. 

Petroleum.—Sales of crude oil made up 
90% of the value of exports, 80% of Govern- 
ment revenue, and 25% of the gross domes- 
tic product. About $24 billion was earned 
from oil sales in 1980. 

In 1981, declining oil prices and low 
production levels substantially reduced rev- 
enues. In the 9-month period ending Sep- 
tember 30, actual revenue from the sale of 
oil was about $6 billion below the expected 
level, equivalent to one-third of the 1981 
budget. 

The Port Harcourt refinery operated at 
its rated capacity of 60,000 barrels per day. 
The Warri and Kaduna oil refineries, each 
with 100,000 barrels per day capacity, actu- 
ally had a combined throughput of 134,000 
barrels per day. 

From the inception of oil exploration in 
the 1960’s until early 1981, 229 oilfields had 
been discovered. Of that number, 140 were 
in production, 6 had exhausted their re- 
serves, 71 awaited integration into a gather- 
ing system, and 12 were newly discovered. 
Reserves were 19 billion barrels. 


! Physical scientist, Division of Foreign Data. 
here necessary, values have been converted from 
Nigerian naira (N) to U.S. dollars at the rate of N1.00= 

US$1.84 for 1980 and N1.00 = US$1.57 for 1981. 


The Mineral Industry of 
Norway 


By Joseph B. Huvos? 


In 1981, Norway's industrial production, 
capital investment, and trade, including the 
production of offshore petroleum, were all 
below 1980 levels and the gross national 
product (GNP) increased only 0.796 in real 
terms to about $59 billion.? Oil exports 
contributed about 14% to the GNP. 

Unemployment edged slightly upward to 
1.3% in 1981. Although exports of petrole- 
um, the leading export item, declined, unit 
export prices were higher, compensating in 
part for the decline. The country's mineral 
industry, consisting mainly of oil and gas, 
hydropower-based aluminum, ferroalloys, 
copper, and zinc, remained sluggish. 

The Norwegian Government was pre- 
paring a new law for regulating exploration 


and exploitation of petroleum and other 
mineral deposits on Norway's Continental 
Shelf, which was to be presented to the 
Storting (Parliament) for consideration in 
1982. 

Important events in Norway's mineral 
industry in 1981 included stagnation in the 
country's petroleum output, Government 
approval of a gas grid in the North Sea, 
merger talks between the country's two 
largest steel firms, Government rescue of 
the iron mining company AS Sydvaranger, 
departure of Tinfos—a ferroalloy maker— 
from the Fesil Group, and a decision of 
Norsk Hydro AS to construct a nitric acid 
plant. 


PRODUCTION 


There was no important change in the 
production pattern of Norway's mineral 


some selected items in the metal and miner- 
al industry in 1980 and 1981 are shown in 


industry in 1981. The production index of table 1. 


Table 1.— Production indexes, metal and mineral industry 
(1975— 100) 


Crude oil and natural gassss 
Ore Mining «o ³Ü½ ³ ² ' w.. i Ri ELE 
Af Gs oid ⁰rvr . 88 
Ceramics and glass 
Mineral products ____________-__----___--_- 
Iron, steel, ferroalloys ____________________--~ 
Nonferrous metalisss „ 


1980 1981 

— E A — —— 182 132 
C 382 374 
27 ĩ ³ ͤ Ä ns hte 78 

E E E ⁵⁵0T 8 458 447 
J ͤ ͤ⁵⁵ͤ 8 101 104 
3 —8 83 81 
oer us 8 104 97 
23232 OA ard a UE 95 89 
EEE an en aS Saal Se 92 84 
c M o a ⁵ͤ— cn 115 114 


Source: Monthly Bulletin of Statistics. Central Bureau of Statistics of Norway, v. 100, No. 8, 1982. 
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Production of major mineral commodities in 1977 through 1981 is shown in table 2. 


Table 2.—Norway: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981 
METALS 
Aluminum metal 
mus e M T¼•. E 622,780 638,559 T663,916 653,337 682,783 
Secondary ingaoaů-ſ „ö 9,474 6,634 T9,500 4,500 4,400 
, ooo Leu 4,100 4,100 NA NA NA 
Cadmium metal, smelter - —- —- - --- ------ 97 120 115 130 117 
Corre. 77 oa te a 105 522 953 1,276 1,444 
in toe HUS metal content of concentrate 29,053 29,073 28,016 28,869 28,238 
Mail primary on 26,575 20,061 721,839 33,690 31,952 
Refined: 
Primary... .: 21,237 15,674 20,964 25,785 26,077 
Secondary __.__-_--_------- 1,294 §,578 6,000 *6,000 *6,000 
Totál- nuce uc cc 22,531 21,252 26,964 31,785 82,077 
Iron and steel: 
Iron ore and concentrate thousand tona__ 8,635 8,713 4,066 8,884 4,064 
Roasted pyrites_ - - ------------ ie 147 158 110 110 110 
Pig iron os ce bees ines 512 554 1650 612 588 
Ferroalloys: 
Ferrochron da- 22 15 12 11 12 
8 silicon __.___- do- 3) 1 1 5 1 
PROMPT UE 244 273 338 287 225 
Ferrosilicon ( (159 basis) _ do... 223 266 949 307 274 
Silicon meta!!! eum 60 58 70 85 E 
Ferrosilicomanganese |... — — — — do 127 134 184 163 198 
(0 1,7. PAPER 8 PEN 31 30 29 7 12 
Tc mms do— - 107 777 983 860 122 
Steel, eru bd do- 711 812 1923 854 848 
Roll de da- 500 644 741 750 740 
F . 10 4 6 10 6 
Lead: 
Mine output, metal content 3,265 3,561 3,596 2,600 3,600 
Smelter, secondary only «„ 911 917 400 400 — 
T ium metal, primar 88,165 39,160 44,177 44,352 47,602 
Concentrate, metal content 543 536 500 *500 *500 
Metal, primary ~ - - - - 22-2 -2--- 38,222 23,139 130, 686 37,123 37,095 
Platinum-group metals ——— troy ounces. . 39,867 A 37,327 NA NA 
Titanium: ite concentrat ~~~ 828,508 166,990 "819,815 827,814 657,625 
Vanedinm, mine output, metal content 540 4 570 540 570 
Mine output, metal content: 31,277 29,592 29,592 28,670 29,800 
Metal, primar 69,790 71,628 "77; 76g 79,416 80,279 
NONMETALS 
Cement, hydraulic 3 thousand tona. . 2,814 2,232 2,197 2,093 1,789 
Feldsper, lump* „„ „„ 10,799 59,522 87,888 67,559 *70,000 
Graphite. J VU CPP 8 9,097 11,151 11,892 10,406 8, 
Lime, hydrated, and quicklime |... 102,268 : €130,000 130,000 €130,000 
Mit onunda me EM 2,818 2, 2,915 2,900 2, 
Nitrogen: N content of ammo nia 504,521 526,458 ; 515,078 544,198 
Olivine sand |... „„ 635 606,087 191,988 1,102,739 . $1,100,000 
Pyrites and 533 gross weight |... 808,338 293,289 1240, 553 421,367 412,578 
Sodium and DAMM compounds, n.e.s.: 
Caustic soda _____________________ 74,053 101,686 176,019 183,554 184,481 
Sodium carbonate! ______________--_-_ 25,000 26,000 27,000 27,000 27,000 
Dimensi ion stone Slate 58,941 51,813 NA NA NA 
Dolomite: 
Grounſgqſagſi 2- 66,175 322 97,111 NA 
Not further described... 512,040 510,681 513,350 559,117 NA 
Lim "PROC SDN thousand tona. . 4,607 4,390 §,254 4,146 NA 
Nepheline syen ite 209, 689 231,273 241,131 231,339 223,152 
and quartait e 600,676 612,144 , 843,762 N 
Pyrites, S oo 3 thousand tona. — 154 150 119 198 *190 
uct ot: 
Metallurgy .------------- do... 88 36 40 40 40 
Petroleum do- 7 7 6 *6 *6 
Total —— s do— -- 199 193 165 239 236 


See footnotes at end of table. 
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Table 2.—Norway: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981P 
NONMETALS —Continued 
Sulfur —Continued 
Sulfuric acid (100%)__--------------- 383 381 386 359 NA 
Talc, soapstone, steatite: 
nground______________________-_ 33,564 35,754 34,294 35,270 *38,000 
G o sn wi es ee eee 64,523 60,962 53,191 52,365 52, 000 
Total /ͤß·u A EDAX ches 98,087 96,716 87,485 87,635 85,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades! 436,784 402,084 280,280 288,412 312,754 
8 all grades —— 320,715 320,205 336,541 343,941 340,817 
Manufactured million cubic feet. 129 519 563 458 410 
Natural: 
CCCCCCCCCCC EE eee? do... 160,000 550,000 790,000 960,000 958,000 
: Market do. 110,855 525, 865 759,482 922,065 919,859 
Peat: 
For agricultural use 60,000 60,000 "60,000 "60,000 60,000 
For fuel use 1,100 1,100 71,200 71,200 1,200 
Petroleum: 
Crude thousand 42-gallon barrels. _ 101,887 121,163 140,111 181,692 175,361 
Refinery products: 
Gasoline, motor do- 10,030 7,490 10,318 9,941 NA 
Jet bet 3327 ˙ gs ae ee do... 2,446 1,762 1,956 1,321 NA 
Keros ine do- 2,219 2.807 3,663 3,548 NA 
Distillate fuel oil do- 20,657 23,728 21,534 ,966 NA 
Residual fuel oli do- 17,023 11.674 14,601 11.876 NA 
Lubricant se do... 287 33 30 31 NA 
f i do— 5,361 1,721 6,381 6,545 NA 
Refinery fuel and losses do... 4,215 5,981 5,013 8,342 NA 
Total A do... 62,238 55,196 69,496 62,570 NA 
*Estimated. Preliminary. ‘Revised. NA Not available. 


Table includes data available through Aug. 9, 1982. 
?Less than 1/2 unit. 


3Data represent exports, presented in lieu of actual 


available for publication. A part of these exports may be 


de 


*Excludes nepheline syenite, which is included under “Stone.” 


TRADE 


In 1981, Norway's foreign trade balance 


roduction data, which are reported in official sources as not 
rived from imported materials. 


compensated for some of the loss. Norway's 


showed an increasing surplus. Although mineral commodity trade in 1979 and 1980 
North Sea oil prices dropped from $41 to $36 is shown in tables 3 and 4. 
per barrel, the strengthening of the dollar 


Table 3.—Norway: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1919 
METALS 
Aluminum: 
Bauxite 2 ato oe 26 
Oxides and hydroxides 20 
Metal including alloys: 
Serap ͤ yt EAE eA 23,841 
Unwroughggnt! 565,304 
Semimanufactures 65,196 


See footnotes at end of table. 


1980 


1,847 
35 
18,591 


521,183 
66,044 


United 
States 


Destinations, 1980 
Other (principal) 


All to Sweden. 
Sweden 32. 


West A ,202; Italy 2,976; 


Sweden 2 

West Germany 184,830; United Kingdom 
95,822; Netherlands 7 5,023. 

United Kingdom 13,309; Sweden 8, 618; 
West Germany 7 684. 
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Table 3.—Norway: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 " 
d tee Other (principal) 
METALS —Continued 
Beryllium metal including alloys, all forms 
value -- $1,000 ie All to Sweden. 
Cadmium metal including alloys, all forms 156 NA 
Chromium: Oxides and 8 C 1 1 Es Do. 
Cobalt, metal including alloys, all forms 885 NA 
pper: 
Gre and concentrate 98,797 89,498 xs West Germany 68,857; Sweden 20,466. 
Oxides and hydroxides |... . 2,892 NA 
Metal oo alloys: 
SCrap 222 ß ee 4,569 4,166 cm West Germany 1,908; Sweden 928; 
Belgium-Luxembourg 483. 
Unwrought: 
Unrefined_ _____________. 6,192 7, 388 8 All to West Germany. 
Refine 21.652 27,494 455 West Germany 8,172; ; France 5,904; 
United Kingdom 4, 
Semimanufacturessͤ 2,935 3, 410 -- Sweden 1,403; West 8 1.315. 
Gold metal including alloys, unwrought and 
partly wrou gt. troy ounces. . 4,405 NA 
Iron and steel: 
Ore and concentrate, except roasted pyrites 
thousand tons. . 3,409 2,722 "—- West Germany 1,485; France 358; 
Poland 324. 
Roasted pyrites_ - - -------------- 21,684 53,609 e West Germany 43,070; Denmark 6,053; 
United Kingdom 2,086 
Metal: 
SOIüD. o c ³o˙· m as 38,025 38, 491 2 West Germany 21,623; Sweden 10,815; 
Denmark 3,451. 
Pig iron including cast iron, powder, 
Shot... s c ES 140,198 104,329 Z5 United Kingdom 50,958; West Germany 
26,997; Netherlands 6, 517. 
Ferroalloys: 
Ferromanganese _________- 245,588 245,505 18,739 West Germany 45,500; Belgium- 
Luxembourg 29,1 
Other — ---------------- 562,824 463,694 25,368 West Germany 162,777; United Kingdom 
65,648; Sweden 39 018. 
Steel, primary form 239,469 211.617 SAR Netherlands 114,959; Denmark 32,794; 
Argentina 21 988. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 245,318 246,547 — Sweden 61,309; United Kingdom 53,481; 
West Germany 42,572. 
Universals, plates, sheets |... 134,899 141,699 PE Sweden 39,349; 9 Kingdom 39,208; 
Denmark 28,0 
Hoop and strip- ----------- 7,162 7,582 NA Sweden 5,655; United Kingdom 1,228. 
Rails and accessories 2,787 437 bu Sweden 431. 
Wire ĩV¹.... iuuat uates 7.967 7.184 1.679 United Kingdom 1,737; Iraq 967; 
Finland 451. 
Tubes, pipes, fittings - - ------ 40,051 40,515 1,015 Sweden 17,716; United Kingdom 10,036; 
Denmark 3, 418. 
Castings and forgings, rough ___ 11,354 12,783 2 05 8,309; Denmark 2,606; Liberia 
Ore and concentrate - - ----------- 6,2293 3,754 Ee All to West Germany. 
Oxides and ydroxides 29 11 Sa Sweden 5; Thailand 4. Ghana 2. 
Metal including alloys: 
Scrap 2252 so See awe 7,598 8,753 EN Denmark 4, ras West Germany 1,720; 
Sweden 1 
Unwrought ______________--_ 254 125 2s Sweden 71; Denmark 33. 
Semimanufactures -- _ _ -------- 1 2 ee All to Netherlands. 
esium metal including alloys: 
FHD. a ee Se eee c 20 -- All to West Germany. 
Unwroughht value, thousands. . $90,224 $97,389 NA NA. 
Semimanufacture s 173 207 NA West Germany 169. 
ese ore and concentrate 1,287 1,955 MS i s Kingdom 1,100; West Germany 
No 771. 76- pound flasks . 1.363 2,842 " France 2,233; Czechoslovakia 609. 
icke 
Ore and concentrate 12,692 13,773 p. All to Finland. 
Metal including alloys 
Duo d ee che 994 391 34 Austria 203; United Kingdom 147. 
Unwroughgntt 33,088 31.250 16,097 West Germany 3,848; United Kingdom 
2,509; Netherlands 1,527. 
Semimanufactures 12 78 oa Liberia 67 


See footnotes at end of table. 
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Table 3.—Norway: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 : 
d 9 Other (principal) 
METALS —Continued 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands. $9,992 $11,152 $6,854 Netherlands $3,718. 
Rare-earth metals: Oxides ___________- 19 sates 
Silicon, elemental -~ ---------------- 56,165 (3) 
Silver: 
Waste and sweepings 
value, thousands. _ $847 $1,340 ut PS Kingdom $884; West Germany 
Metals including alloys, unwrought and 
partly wrought... o... $6,906 $16,339 $293 Sweden $7,666; West 1 $3,692; 
United Kingdom $1,954 
Tin metal including alloys: 
Sorp- deme i duse 35 52 zs Denmark 29; West Germany 16. 
Unwroughnhntl „ 21 7 _. Sweden 4; Finland 2. 
Semimanufactures_ s 1 4 -- Mainly to West Germany. 
Titanium: 
Ore and concentrate 741,430 779,741 a West Germany 346,752; U.S.S.R. 97,025; 
Poland 84,136. 
Oxides and hydroxides 1,227 1,137 di Sweden 927; Denmark 205. 
Tungsten metal including alloys, all forms 
velue__ $13,428 $7,000 ZS Denmark $6,000. 
Uranium and thorium metal including alloys, 
M forms locos Ülc sc _. $5,000 $5,000 
inc: 
Ore and concentrate 13,241 6,395 _. West Germany 4,365; Poland 2,030. 
Oxides and hydroxides 671 669 Je Sweden 340; Denmark 299. 
Metal including alloys: 
SOTA ro mr ee 1.089 1.332 S West Germany 919; Sweden 211; 
Netherlands 112. 
Blue poẽw- deer 4.443 NA NA NA. 
Unwrougkgnt „ 61,933 65.739 West Germany 17,806; Sweden 17,088; 
East Germany 9,247. 
Semimanufactures _ - - -- ------—- 4,847 5,412 40 West Germany 1 ,099; Denmark 1,078; 
Sweden 785. 
Other: 
Ash and residue containing nonferrous 
weist.. 8 117,431 119,065 West Germany 86,379; United Kingdom 
12,701; Denmark 8 435. 
Metallo id 7 60,586 1.853 USSR. 19, 992; West 11 13,943; 
United Kingdom 9, 
Oxides, hydroxides, peroxides |... - - - - 2,911 3,028 NA NA. 
Base metals including alloys, all forms- .. — 1,184 1,287 NA NA. 
NONMETALS 
Abrasives, n.e.s.: 
Artificial: Corundum ............- 1 10 uis Republic of South Africa 7. 
Grinding and polishing wheels and stones 867 767 10 Sweden 209; Finland 148; Turkey 54. 
Asbestos, crude — - - - - - -----------—- NA wes 
Barite and witherite_ - -- - ----------- 1,627 211 — Denmark 150; United Kingdom 80. 
Cement thousand tons 694 525 NA NA. 
;ͤͤ˙D. ues REIS EE 7 40 — Denmark 31: Finland 9. 
Clays and clay products: 
Crude" cus d dee. I 286 21 — Denmark 15; Libya 5. 
Products: 
Nonrefractory_— value, thousands. $2,391 $2,872 $1 West Germany $2,344; France $451. 
Refractory including nonclay brick 4576 6,576 8 West erm 2, 682; Sweden 1 ,646; 
rain 
Cryolite and chiolite, natural .........- EN 10 _. All to Iceland. 
Diamond, gem, not set or strung 
value, thousands. . $334 $307 $35 Belgium Luxembourg $96; Finland $49; 
est Germany $4 
Diatomite and other infusorial earth |... 34 11 M Sweden 10. 
Feldspar and fluorspar -------------- 321,434 310,662 18 Netherlands 80,413; United 5 
62, 395: West Germany 60,328 
Fertilizer materials: 
Manufactured: 
Nitrogenous value, thousands. $82,006 $99,995 NA NA. 
Phosphatic. - - - - - ----------- 1 100 ae All to Sweden. 
Potassi cc 30 3,138 a Thailand 3,131. 
Other including mixed 
value, thousands. .. $122, 925 $152,804 NA NA. 
Ammonia --------------- o. $2,6 $1,197 NA NA. 


See footnotes at end of table. 
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Table 3.—Norway: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
Graphite, natural _______________-- 11,178 
Gypsum and plas tees 
Life 2e d I . 8 2,405 
Magnesite___________________-_- eae 
Mica: Crude including splittings and waste 2,915 
Pigments, mineral: Iron oxides, processed 36 
Precious and semiprecious stones except 
diamond value, thousands. _ $51 
Pyrites, unroasted. _ 21,256 
. Salt and brine 2. ------.- 1,594 
Sodium and potassium compounds, n.e.s. 
value, thousands. . $6,881 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 
Marble and other calcareous .. — 1,232 
Slate -— — 88 39,897 
Got non 84,165 
Worked, all types 312 
Dolomite, 5 8 tenter 111,728 
Gravel and crus 
thousand tons... 2,182 
Limestone except dimension — - - - - - - -— 45,193 
Quartz and quartzite 42,357 
Sand excluding metal-bearing - - - - - - - — 4,308 
Sulfur: 
Elemental, all form 3,283 
Sulfuric acid value, thousands. . $2,562 
Talc, steatite, soapstone, pyrophyllite - - 52,007 
Other: 
Güsse ee ee NA 
Slag, erom, similar waste, not metal- 
aT EE ĩ E 14,174 
Building materials of asphalt, asbestos and 
fiber cement, unfired nonmetalss 951 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural... ~~ 9 
Carbon black „„ 17 
Coal and briquets: Anthracite and bituminous 
COM — 1 ues Au eS LL dE 63,577 
Coke and semicoke. ~- - - - - ----------- 55,145 
Gas, hydrocarbon, natural 
million cubic feet. . 734,102 
Peat, including briquets and litter 14 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels__ 139,283 
Refinery products: 
Gasoline including natural do- 5,450 
Kerosine and jet fuel |... do... 121 
Distillate fuel oil do- _ _- 5,870 


See footnotes at end of table. 


1980 United 
States 


190,107 ae 
1,576 s 
$13,911 2a 


1,704 T 
21,852 ae 


101,113 
13,106 s 
126,073 x 
2,164 ra 
38,719 T 
62,496 5 
2,158 US 
1,842 RN 


$5,191 
55,128 zd 


(3) 
35,640 = 


3) 
16 Ls 


173,266 aye 
4,523 eas 


1 
5,731 wiz 


Destinations, 1980 


Other (principal) 


NA. 

Ghana 4,506; Liberia 4,362. 

Liberia 13,399; Sweden 1,599. 

Sweden 6,179; Austria 4,332; Yugoslavia 


2,666. 
Netherlands 770; Portugal 201; United 
Kingdom 176. 


West Germany $39; United Kingdom $9; 
Sweden $8. 

n 61,297; Italy 51,278; Romania 

Sweden 942: Denmark 630. 

Spain $3,655; Denmark $3,387; Guinea 
$2,940. 


Italy 1,073; Sweden 257; Ja 

Netherlands 13,963; nan 
Belgium-Luxembourg 

France 43,996; Italy 24, 437. West 
Germany 18, 710. 

Netherlands 9, 195; West armany 1,700; 

uem 451. 


n 189. 
rmany 4,226; 


West Germany 1,301; 1 256: 
United Kingdom 17 

Denmark 22,239; Sweden 10 ,884. 

Iceland 60, 527; West Germany 944; 
Denmark 642. 

Sweden 1,172; Kuwait 350; United 
Kingdom 292. 


Sweden 525; Netherlands 500; United 
Kingdom 500. 


NA. 

United Kingdom 13,689; Netherlands 
10,787; Sweden 8,730. 

NA. 

Sweden 7,803; United Kingdom 1,262. 


Sweden 3,659; Finland 3,123. 


Denmark 962; France 20. 
Iceland 7; Malaysia 3; Singapore 2. 


West Germany 13,494; Iceland 12,435; 
Sweden 9,411. 


Faroe Islands 15. 

United Kingdom 164,885; Netherlands 
3,224. 

United Kin Com 1,431; Netherlands 1,190; 


Denmark 1,764; Sweden 1,501; Nether- 
lands 1 1,279. 
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Table 3.—Norway: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 . 
4 Joined Other (principal 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery ucts —Continued 
Refinery products tinued 
Residual fuel oil 
thousand 42-gallon barrels. 4.515 4,860 TER „ United Kingdom 1,169; 
weden 1 
5 FP do... 3 25 (*) Sweden 16; Denmark 2. 
‘Mineral l jelly and wax do- 11 16 -- Sweden 15. 
Liquefied petroleum gas 
0. — 530 NA 
Petroleum coke __—___ do- 1.037 496 ee oo 147; Hungary 83; Yugoslavia 
Nonlubricating oils, n.e.s. : : l 
o --- -— 
Unspecified do- ($) 39 2 Italy 31; Kenya 6. 
Mineral tar and other coal-, petroleum-, and 
gas-derived crude chemicals... 49,703 47,087 " Netherlands 29,709; Denmark 12,329; 
Belgium-Luxembourg 4,468. 
NA Not available. 


Included with “Other: Metalloids.” 

*Unreported quant valued at $4,396,000. 

*Unreported quantity valued at $2,616, 661,000, of which $1,653,401,000 went to West Germany, $956,796,000 to the 
United m, and $5,753,000 to the United States. 


Less than 1/2 unit. 
Table 4.—Norway: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 " 
iind Gaited Other (principal) 
METALS 
Aluminum: 
ß See ee ues 20,641 6,894 — All from Greece. 


Oxides and hydroxides thousand tons... 1,206 1,479 57 Jamaica „ 344; 


riname 
Metal including alloys: 
CID tul uu scu E 124 2,508 478 West German A 1,106; United 


Kingdom 852. 
Unwroughgntl. ü 8,901 16,399 1.959 . 2 307 United Kingdom 4,275; 
Semimanufacturess 96,244 45, 552 1,460 West Ge Germany 22,518; en 7,248; 
Belgium-Luxembourg 4,0 
Antimony: Elemental 28 ES 
Sarom 
ji eae ey AEE SEA 36,357 293 a Rep lic of South Africa 258. 
Oxides sade hydroxides |... 299 208 Ps S.R. 102; West Germany 57; Italy 40. 
Oxides and hydroxides 9 6 -- Mainly from Belgium-Luxem : 
Metal i includi a alloys, all form 18 NA d Md PES 
tee 
———— ee 8 42 8 NA De k 2. 
% 990 NA TE 
um PTC 1.304 NA 
including alloys: 
FP 2,633 2259 222 e 816 United Kingdom 790; 
nwrought `... ------------- i n 
Belgium- proce 
Semimanufactures |... 21,012 21,844 103 West y 9,673; 9,065; 
Belgium-Luxembourg 2,604. 
Gold metal one alloys, unwrought and 
partly wrought... troy ounces 39,063 NA 
Iron and steel: 
Ore and concentrate 312,434 87,101 EP Sweden 87,094. 


See footnotes at end of table. 
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Table 4.—Norway: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 f 
á SUE Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal: | 
SCIAD.- uou u ed D Et ee 6,418 52,925 14 United Kingdom 31,867; Netherlands 
6,110; Denmark 5,178. 
Pig iron, ferroalloys, similar materials 15,220 17, 121 20 West Germany 5,373; Sweden 3,166; 
Netherlands 2,670. 
Steel, primary forms - - - - - ------ 136,560 195,494 NA Netherlands 126,607; West Germany 
28,888; Spain 9,765. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 263,136 309,631 86 d Ur 5 Germany 76,996; 
rance 41,802. 
Universals, plates, sheets... 490,828 584,862 608 West Germany 123,258; Sweden 118,639; 
Belgium-Luxembourg 71,743. 
Hoop and strip. __________~- 32,945 38,893 15 West Germany 10,508; Finland 8,341; 
Sweden 5,674. 
Rails and accessories 23,640 29,410 2 Sweden 23,043; West Germany 3,135. 
NN uice ot ies 15,582 16,759 175  Belgium-Luxembourg 7,982; Sweden 
4,074; West Germany 1,190. 
Tubes, pipes, fittingns s 144,151 177,895 1,931 West Germany 72,128; France 19,219; 
United Kingdom 17,742. 
Castings and forgings, rough _ _ — 9,182 5.396 19 Denmark 2,725; Sweden 1,695. 
Oxides and hydroxides 738 1,032 14 West Germany 578; United Kingdom 369. 
Metal including alloys: 
Sera 3 87 e Denmark 57; Sweden 2". 
Unwrought __________-___-- 12,102 13, 608 1.421 United Kingdom 4,240; Denmark 4,078; 
Sweden 3,275. 
Semimanufactures 1.069 1,415 1 Netherlands 803; West Germany 197; 
Sweden 139. 
esium metal including alloys: 
nwrougnggnt 386 366 364 West Germany 1; United Kingdom 1. 
Semimanufactures - ------------- 26 24 3 Switzerland 10; Netherlands 5. 
Manganese: 
Ore and concentrate 815,148 807,700 244 Gabon 259,024; Brazil 132,217; 
Australia 114,375. 
Oxides and hydroxides 411 815 NA Netherlands 700; Belgium- 
Luxembourg 65. 
Metal including alloys, all forms 1,173 NA 
Mercur 76-pound flasks. _ 29 29 ae Mainly from U.S.S.R. 
re sac metal including alloys, all forms 3 2 NA Mainly from Austria. 
ickel: 
Matte, speiss, similar materials 18,897 89,855 e Canada 76,483; United Kingdom 4,732. 
Metal including alloys: 
SS]. Lu DE uei (4) 7 1 
Unwroughgnt 86 80 45 United Kingdom 13; Canada 12. 
Semimanufactures 197 274 14 West Germany 112; United Kingdom 70; 
Sweden 41. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands. . $2,362 $2,119 $1 United Kingdom $782; West Germany 
$156; Switzerland $403. 
Silver: 
Waste and sweepings . . -troy ounces. 361,181 444,001 =a ase 320,414; Denmark 58,739; Finland 


Metal including alloys, unwrought and 
partly wrought. . value, thousands $21,061 $23,988 $286 United Kingdom $10,439; West Germany 
$1,324; Switzerland $4,423. 


Tin metal including alloys: 
Scrape AA eee ees 8 7 CET Sweden 5; Denmark 2. 
Unwrougnttu. „ 583 614 "e United Kingdom 470; Netherlands 62. 
Semimanufactures______________~- 280 335 NA United Kingdom 196; Denmark 43; West 
Germany 48. 
Titanium: 
Ore and concentrate 228 NA 
Oxide and hydroxidesͤ - - 1,300 491 -- West Germany 480. 
Tungsten metal including alloys, all forms 3 5 NA West Germany 2; Sweden 2. 
Uranium and thorium: Oxides including rare- 
earth oxidess „ 72 NA 
Zinc: 
Ore and concentrate 73,102 81.839 E All from Sweden. 
Oxides and pentoxides 2,064 2,217 "m bre 2 1,763; United King- 
om 250. 
Metal including alloys: 
e ane E TE 2,029 2,414 ae Sweden 1,587; Denmark 822. 
Blue powder, dust, flale ~~ 3 NA 


See footnotes at end of table. 
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Table 4.—Norway: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
Á En Other (principal) 
METALS —Continued 
Zinc —Continued 
Metal including alloys —Continued 
Unwrought ________________ 884 1,051 mad United Kingdom 504; Poland 490. 
Semimanufactures. .. 781 651 NA France 279; Netherlands 108; West 
Germany 103. 
Other: 
Ores and concentrates- ____________ 530 652 es Australia 416; Netherlands 225. 
Ash and residue containing nonferrous 
metals 21.226 24, 098 . Sweden 22,709; Denmark 1,377. 
MIN hydroxides, peroxides 517 235 30 United Kingdom 117; China 30. 
etals: 
Metalloids _________________ 8 84 ie. Sweden 78. 
Alkali, alkaline earth, rare-earth 
metals —— o e cete UC 261 202 50 West Germany 76; Sweden 26. 
Base metals including alloys, all forms 1,466 964 310 Republic of South Africa 440; Sweden 53. 
NONMETALS 
Abrasives, n.e.s.: 
Pumice, emery, natural corundum _ _ _ _ _ 6,972 20,492 56 Portugal 12,964; vr ha Kingdom 2,524; 
Netherlands 2 447 
Artificial: Co rundum 1.365 1.558 70 West Germany 1 065; Netherlands 240. 
Dust and powder of natural or synthetic i 
precious or semiprecious stones except 
diamond ---------- kilograms- _ 15 2) 
Grinding and polishing wheels and stones 948 1.060 131 Austria 252; Sweden 194; West 
Germany 18 
Asbestos, rule 490 103 35 West Germany 68. 
Barite and witherite. . 102,981 111,392 911 Morocco 62,744; Netherlands 26,893. 
Boron materials: 
Crude natural borates____________ _ 7,275 8,392 6,741 Turkey 1,650. 
Oxide and acid |... 380 370 159 France 156. 
ee. ce e B niue 8,055 5,639 1 United Kingdom 1,693; Denmark 1,529; 
Finland 1,343. 
Chalk. ooi ure cen ettet en 9,121 9,067 22 Denmark 4,572; Sweden 3,503. 
Clays and clay products: 
Crude: 
Fuller's earth, Dinas, chamotte 112 NA 
Reling 83,765 NA 
OEheE. o eue Eua 1,127 3154,558 3,525 United Kingdom 87,922; Greece 21,385. 
Products: 
Nonrefractory_— value, thousands $12,015 $13,769 nee West Germany $3,629; Netherlands 
$3,049; Sweden $2,129. 
Refractory ________________- 19,397 33,733 71 Sweden 9,851; United Kingdom 9,118; 
West Germany 5,389. 
Cryolite and chiol ite 5,746 6,240 E All from Denmark. 
Diamond: 
Gem, not set or strung_ thousand carats_ _ 65 (4 
Industria value. $5,000 581,000 $1,000 West Germany $40,000; Sweden $33,000. 
Diatomite and other infusorial earth- _ _ _ _ _ 1,968 1,939 631 Iceland 654; Sweden 221. 
Peldspar - e mete 22 (5) 
Fertilizer materials: 
Crude: 
Nitrogenounss 217 221 2 All from West Germany. 
Phosphati co.. 427,397 477,212 108,595 Israel 152,772; U. S. S. R. 73 756; 
Togo 59, 150. 
Manufactured: 
Nitrogenouss— 1.109 1.531 RE East Germany 900; Czechoslovakia 350; 
Netherlands 111. 
Phosphatic. - --------------- 5,172 5,808 Le Sweden 5,166; Netherlands 629. 
Potassi ee 302,590 319.473 2.750 Went Germany 83,041; France 74,390; 
pain 61,370. 
Other including mixed -- 7,349 6,883 15 Sweden 5,205; Netherlands 1,428. 
Ammonia ___________________- 84,097 94,756 ees U.S.S.R. 66,651; France 20,137. 
Fluorspar `- -----------2------—— 46,941 648,843 zx Morocco 14,370; United Kingdom 12,004; 
East Germany 10,900 
Graphite 
Natural iuc usate es 784 757 NA United Kingdom 380; Sweden 341. 
Artificial. ili» es 2,565 2,525 3 Sweden 1,4 ; United Kingdom 986. 
Gypsum and plasters _______________ 177,962 168,465 A France 91, 28]; Spain 36,195. 
III:; 8 7,966 12,886 3 Sweden 7 509; Denmark 5,058. 
Magnes ite 6,030 4.508 c China 1 833, Austria l 187: Spain 591. 
Mica, all form 2,160 2,244 40 India 2, 020 
Pigment, mineral: Iron oxides, processed 2,861 2,540 es West Germany 2,520. 


See footnotes at end of table. 
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Table 4.—Norway: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 1980 United 
States 
NONMETALS —Continued 
Precious and . stones, except 
diamond, including synthetic stones 
kilograms. . 14,170 (7) 
Salt and brine ______________-___- 455,230 458,609 4 
Sodium and potassium compounds, n.e.s.: 
Caustic potash, sodic cna potassic 
peroxides ________________ 1,710 1,450 NA 
ustic sda 6,064 9,645 NA 
Soda asg 46,505 56, 693 TY 
Stone, sand and gravel: 
imension stone: 
Crude and partly worked: 
careous . LLL LLL 2c 812 s 
S ö AAA 8 4 3,182 m 
Ot herr 12,155 7 a 
Worked, all types 3,665 5.978 9 
Dolomite, chiefly refractory- grade 5,082 3.313 8 
Gravel and S 775,598 79,722 2 
Limestone other than dimension 202,649 198,067 ES 
guari and quartzite 399,052 A 
d excluding metal-bearing - _ - ----— 208,684 212,341 264 
Sulfur: 
Elemental, all form 2,000 2,870 jz 
3 ĩͤ V 1.604 155 NA 
Talc, steatite, soapstone, pyrophyllite 654 6,878 PINE 
1. cce eL e e E 100,508 81,998 243 
Slag, dross, similar waste, not 
JC ͤ uu EA 58,709 61.492 c 
Oxides and h ides of magnesium, 
p er puse : 5 3 E 816 166 1 
uilding materials of asphalt, asbestos 
fiber cement, unfired nonmetalss 5,113 3,803 21 
MINERAL 7 AND RELATED 
Asphalt and bitumen, natural 110 49 
Carbon black 4.590 5. 121 110 
Coal, all grades, including briquets — _ — 672,375 740,349 345,452 
Coke and semico kee 629,782 531,005 NES 
Peat, incl briquets and litter 12,469 12,098 =e 
Petroleum and refinery ucts: 
Crude and partly ed 
thousand 42-gallon barrels. . 55,699 46,797 Da 
Refinery ucts: 
Gasoline, including natural. do- 5,072 5,098 53 
Kerosine and jet fuel do... 3,2232 2,262 (1) 
Distillate fuel oil |... do... 8,043 9,560 es 
Residual fuel oil do... 3,196 5,291 143 
Lubricants _._.__..--- do... 517 673 26 
r: 
Liquefied leum gas do 8,306 9,397 NA 
Mineral jelly and war do. 120 98 (3) 


See footnotes at end of table. 


Sources, 1980 
Other (principal) 


Netherlands 298,907; Spain 59,223; West 
Germany 24,852. 


Sweden 1,222. 

Netherlands 2,939; Sweden 2,704; 
Belgium-Luxembourg 2,267. 

Netherlands 29,066; West Germany 
7,036; France 6,486. 


Sweden 2,757; Italy 316. 
West Germany 1,616; Sweden 1,318; 
Finland 704 


Portugal 3,179; Sweden 1,108; 
Poland 1,004 


United m 7,389 
Sweden 77,629. 
United m 187,411 


Spain 291,363; Sweden 97,963. 
Belgium- mbourg 136,723; 
Sweden 62,937. 


Sweden 2,516. 
Denmark 107; Netherlands 22. 
Finland 3,140; India 2,492. 


West Germany 79,121; Sweden 2,125. 


Sweden 24,815; Netherlands 14,901; West 
Germany 10,462. 


France 70; West Germany 58. 


Denmark 1,256; Sweden 1,151; West 
Germany 378. 


Sweden 2. 
Sweden 3,050; West Germany 1,564. 
Poland 8 United Kingdom 60,524; 


France 41,430. 

United Kingdom 311,807; France 97,240; 
West Germany 69,450. 

Sweden 10,860. 


United Kingdom 26,179; Saudi Arabia 
8,441; Oman 4,816. 


NA. 
West Germany 66; United Kingdom 17; 
Hungary 4. 
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Table 4.—Norway: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products —Continued 
Refinery products ntinued 
Other —Continued 


Bitumen and other residues 
thousand 42-gallon barrels. _ 98 


Bituminous mixtures do- 


Petroleum cokle do- 15 
Nonlubricating oil, n. e. s. | Pm 


8 
Mineral tar and other coal-, petroleum-, and 
gas- derived crude chemicals 


"Revised. 
1Less than 1/2 unit. 
2Unreported quantity valued at $11,000. 
Includes all types crude clays 

“Unreported quantity valued: at $5,453,000. 
5Included with fluorspar. 
May include some feldspar. 
"Unreported quantity valued at $417,000. 


NA Not available. 


1980 


Sources, 1980 


United 


States Other (principal) 


Netherlands 425; Belgium-Luxembourg 
186; Sweden 99. 
Belgium-Luxembourg 8; Sweden 7; United 
ingdom 4. 
United Kingdom 54. 


NA 
Died Hingeom 59,350; West Germany 


COMMODITY REVIEW 


METALS 


Aluminum.—A November storm cut the 
power supply at Norsk Hydro's Karmöy 
smelter near Haugesund for 5 days causing 
the aluminum to freeze in the pots. This 
event and a very weak market caused a loss 
of about $10 million to the company. 

Long-range plans for Norway's aluminum 
industry would have increased aluminum 
production from 700,000 to 1 million tons 
per year. À merger was under discussion 
between Aardal og Sunndal Verk AS (ASV), 
with its 320,000-ton-per-year plant, and 
DNN Aluminium AS (DNN), bringing the 
total capacity of the two near 500,000 tons 
per year. 

By April 1982, a new $116 million, 80- 
furnace potline of 47,000 tons per year came 
online at ASV's aluminum smelter located 
on the Sogne Fjord at Hóyanger. ASV's 
other plant at Hóyanger was also producing 
metal from an older 20,000-ton-per-year pot- 
line, which was to be closed down for 
conversion to Sumimoto technology after 
the new potline was operating satisfac- 
torily. 

The severe slump in the primary alumi- 
num market prompted ASV to halt prepa- 
ration for a $120 million hydroelectric de- 
velopment on its property at Aardal. The 
project was to have supplied 400 million 


kilowatt-hours by the mid-1980's for the 
Aardal smelter and was to replace expen- 
sive power now bought from the Govern- 
ment. The company cited failure to secure 
adequate financing and a forecast of a mere 
1% growth in the Federal Republic of Ger- 
many, ASV's most important market. 

The Norwegian Government stopped 
preparations for modernization of the 
State-owned DNN aluminum plant on the 
Sörfjord at Odda as a result of low demand 
for primary aluminum. In May 1981, $10 
million had been appropriated to begin a 
$300 million modernization of the plant. 
Originally planned at 90,000 tons per year, 
the plant's planned capacity was reduced to 
60,000 tons per year owing to a lack of 
electric power that itself was caused by 
successful environmental opposition to hy- 
droelectric development over the last 10 
years. The Government wanted to gain time 
to reconsider the primary aluminum expan- 
sion. Meanwhile, a contractor already had 
started dismantling the old works, leaving 
only 8,000 tons per year capacity. 

ASV and Elkem Spigerverket have de- 
layed participation in the $650 million ex- 
pansion of the Aluminum Company of 
America's Jamaican  bauxite refinery. 
Norsk Hydro was still interested in the deal 
with the Jamaican Government and Alcoa. 
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According to original plans, Jamaica's 
bauxite capacity of 550,000 tons per year 
would have been doubled. ASV was in the 
meantime ready to participate in the Hunt- 
ers Valley smelter project in Australia. 

In 1981, Norway's aluminum industry of 
five companies operating eight plants had a 
total capacity of about 712,000 tons. The 
largest producer was Aardal og Sunndal 
Verk with plants at Aardal, Sunndalsóra, 
and Hoyanger and a total annual capacity 
of 329,000 tons. Second was Mösal Alumi- 
nium AS, a subsidiary of Elkem, with plants 
at Mosjoen, Lista, and Farsund and a total 
annual capacity of 177,000 tons. Norsk Hy- 
dro's Karmóy plant with 110,000 tons per 
year was third, followed by Sór-Norge Alu- 
minium AS at Husnes with 72,000 tons per 
year, and Det Norske Nitrid AS at Tyssedal 
with 24,000 tons per year. 

Copper, Lead, and Zinc.—In 1981, Nor- 
way operated nine complex sulfide ore 
mines; among them were four copper-zinc 
mines: Skorovas Gruber, Skorovatn; Grong 
Gruber, Limingen; AS Killingdal Grube- 
selskap, Trondheim; and Orkla Industrier 
AS, Lókken Verk. There were also three 
copper-lead-pyrite mines: Fosdalens Berg- 
verks AS, Malm; AS Sulitjelma Gruber, 
Sulitjelma; and Folldal Verk AS, Tverfjel- 
let, Hjerkinn. There were, furthermore, two 
lead-copper-zinc mines: Bergverkselska- 
pet Nord-Norge AS, Mo; and Bleikvassli 
Gruber, Bleikvasslia. There was also a 
small copper smelter at AS Sulitjelma Gru- 
ber’s Sulitjelma plant. 

Folldal Verk AS, a subsidiary of Borre- 
gard AS, agreed with the Amoco Minerals 
Co. to conduct a joint $9 million exploration 
program for 6 years to investigate deposits 
in the area of Folldal’s copper-zinc mines. 
Tungsten and molybdenum deposits were 
also to be investigated. 

Iron, Steel, and Ferroalloys.—The Nor- 
wegian Government established a steel 
commission to study the competitiveness of 
the country’s steel industry. Based on the 
committee’s report, merger talks continued 
between the country’s two major steel- 
makers, private sector Elkem and state- 
owned AS Norsk Jernverk. Elkem, said to 
be profitable, was making rebars from local 
scrap near its market. Norsk Jernwerk was 
comparable to the best steelworks of Europe 
but had a cost disadvantage owing mainly 
to its small size of 900,000 tons per year raw 
steel and its ironmaking process, which 
consisted of electric pig iron furnaces. The 
company’s Mo i Rana plant was in the 
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middle of an improvement and moderni- 
zation program. 

The Norwegian Government agreed to 
rescue the state-owned mining concern Syd- 
varanger from the threat of bankruptcy. 
The company was to be released from pay- 
ment of interest and amortization to the 
Government for 1982 and 1983. The Govern- 
ment was to take over credit guarantees of 
about $20 million and advance another $20 
million to the company for modernization 
purposes. 

Sydvaranger's Kirkenes concentrator 
completed major modifications to increase 
its capacity and to enable it to produce 
concentrates suitable for delivery to the 
direct reduction plant in Emden, Federal 
Republic of Germany, in which the compa- 
ny had a 74.9% interest. The new equip- 
ment installed at the concentrator in 1981 
included a 6.5-meter-diameter ball mill and 
a flotation plant for upgrading magnetite 
concentrates. 

Norway’s largest iron ore mines remain- 
ed as follows: Government-owned Sydvaran- 
ger’s Sor Varanger Mine near Kirkenes (2.3 
million tons of concentrate per year), Norsk 
Jernnerk’s Rana Mine near Mo (1.2 million 
tons), and Fosdalens Bergverks AS’s Verran 
Mine in Nord-Tröndelag (510,000 tons). 
Smaller mines included the privately owned 
AS Ródsand Mine near the west coast 
(150,000 tons), Elkem’s Nesset Mine also on 
the west coast, both producing iron ore as a 
byproduct of vanadium, and Titania AS's 
Sokndal Mine in South Norway, also a by- 
product iron ore producer besides ilmenite. 

Union Carbide Co.'s ferromanganese 
plant at Sauda was acquired at midyear by 
Elkem, raising the latter’s share in the 
smelter to 91%. 

Associated Metals and Minerals Corp. has 
agreed to invest $39 million in Orkla’s 
ferrosilicon operation at Thamshavn, which 
has a capacity of 60,000 tons per year of 
75% ferrosilicon, although its furnaces are 
working, at present, below that figure. 

Tinfos, a ferroalloy manufacturer, de- 
cided to leave the Fesil Group by July 1, 
1982, to market independently its ferrosili- 
con product, together with its manganese 
alloys. Tinfos had a capacity of 70,000 tons 
per year of 75% ferrosilicon, leaving Fesil 
with a 200,000-ton-per-year capacity. This 
made Elkem Norway’s largest producer 
with a ferrosilicon capacity of 230,000 to 
245,000 tons per year. Elkem had left Fesil 
in 1980, in order to better control its over- 
seas sales, after having increased its foreign 
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holdings. The Fesil Group was to comprise, 
after July 1, 1982, the Bjölvefossen, Hafs- 
lund, and Ila og Lilleby companies with 
plants at Aalvik near Hardangerfjord, 
Sarpsborg near Ostfold, Trondheim and 
Holla on the west coast, and Finnsness near 
Tromsó. Tinfos meanwhile was to market 
its own ferrosilicon, up to 100,000 tons per 
year of silicomanganese, and up to 80,000 
tons per year of high-carbon ferroman- 
ganese. 

Magnesium.—In 1981, Norsk Hydro op- 
erated the country's only magnesium smelt- 
er at Porksgrunn, south of Oslo. Although 
in 1979 and 1980, production problems at 
the plant had led to a reduction of output 
below target levels, the problems were solv- 
ed in 1981, resulting in about a 796 increase 
in output. The company reported a consid- 
erable buildup of inventories because of the 
generally poor economic climate. 

A major modernization of the smelter, 
planned for 1982, was expected to result in a 
substantial improvement in productivity. 
Small old electrolytic cells were to be re- 
placed by new larger cells, based on modern 
company technology, resulting in consider- 
able energy savings. 

The company's Federal Republic of Ger- 
many subsidiary, Norsk Hydro Magnesium- 
gesellschaft GmbH was a maker of magne- 
sium anodes for corrosion protection. Some 
of the caustic magnesia produced at Porks- 
grunn for conversion into magnesium was 
sold in the free market for the processing of 
paper and as a cattle feed additive. 

Nickel, Cobalt, Platinum-Group Me- 
tals.—In 1981, the Kristiansand, south 
coast, refinery of Falconbridge Nikkelverk 
AS, a subsidiary of Falconbridge Nickel 
Mines Ltd. of Canada, continued to process 
imported Canadian nickel matte containing 
cobalt and platinum. 

Titania AS's Sokndal Mine on the south 
coast produced a nickel concentrate byprod- 
uct with 3.9% nickel, which was shipped for 
processing at Outokumpu Oy's Harjavalta 
works on the west coast of Finland. 

Rare-Earth Metals.—Further investiga- 
tions of the recently discovered rare-earth 
metals deposit at Ulefos in Telemark Coun- 


ty were undertaken. Most of the deposits ' 


are located on land owned by the S.D. 
Cappelen Co., over an area of 450 acres. 
Vanadium.—In 1981, the Ródsand Mine, 
a subsidiary of Elkem, located at Rausand, 
west of Molde on the Sunndalsfjord, contin- 
ued to mine a titanium-magnetite deposit 
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with a vanadium content of about 1%. The 
magnetite concentrate was processed at 
Elkem's Bremanger smelter near Svelgen 
into 45% to 50% ferrovanadium; capacity of 
the operation was about 800 tons per year 
of ferrovanadium. Vantite, a vanadium- 
titanium pig iron, was also produced. 

The Ródsand iron mine had not been 
profitable for some years, and it was decided 
to remedy this by building a plant for 
recovering vanadium pentoxide from the 
ore according to the Otanmáki process, at a 
cost of $600,000. The magnetite concentrate 
produced would be sold separately. 


NONMETALS 


Ammonia.—In 1981, Norsk Hydro's am- 
monia capacity was 2.145 million tons, in- 
cluding capacity in the Netherlands and 
Qatar, to be expanded by 500,000 tons in the 
Netherlands in 1984. The company was also 
planning to build for the late 1980's another 
ammonia plant either in Norway, the Ne- 
therlands, or the United Kingdom. 

Apatite.—Norsk Hydro acquired mining 
rights to the apatite deposits west of Os- 
lofjord at Kodal, estimated to contain 70 
million tons of ore graded at 17% P.O; and 
40% Fe;O; Feasibility studies were being 
prepared for the deposit, said to be able to 
support production of 300,000 tons of con- 
centrate per year, sufficient to cover 70% to 
80% of Norsk Hydro's Norwegian fertilizer 
production for up to 50 years. 

Cement.—Norcem, Norway's only cement 
manufacturer, with three cement plants 
and a total capacity of 3.2 million tons of 
cement per year, signed, through intermedi- 
aries, a contract with Ashland Coal Interna- 
tional Ltd. of the United States for the 
delivery of 350,000 tons of West Virginia 
steam coal. 

Industrial Minerals.—In 1981, Norway 
continued to produce significant quantities 
of various industrial minerals, the most 
important ones being limestone, olivine, 
ilmenite, quartz, dolomite, nepheline sye- 
nite, and feldspar. A detailed description of 
industrial minerals of Norway in 1981 ap- 
peared in the technical literature.’ 

Nitrogen.—Norsk Hydro has decided to 
invest $22 million in replacing a 40-year-old 
140,000-ton-per-year nitric acid plant at 
Rjukan, Hordaland, which was part of an 
ammonia and ammonium nitrate complex. 
Davy McKee Co. Ltd. has been awarded a 
turnkey contract for their own process. 

Sulfur.—Borregard AS of Sarpsborg, 
south of Oslo, decided to build a pyrite- 
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based 180,000-ton-per-year sulfuric acid 
plant (monohydrate) at its Sharpsborg site, 
where at present the company had a Dorr 
. Oliver Inc. type 300,000-ton-per-year plant. 


MINERAL FUELS 


In 1981, Norway remained a net exporter 
of oil and gas, producing about one-quarter 
of Western Europe's oil output. 

Electric power allocations were announc- 
ed by the Government amounting to 1.4 
billion kilowatt-hours until 1985, another 2 
billion kilowatt-hours by 1990, but alloca- 
tion of a further 4.2 million kilowatt-hours 
was postponed. Of a total of 3.4 billion 
kilowatt-hours allocated at present, 2 bil- 
lion went to the aluminum industry, and 
600 million kilowatt-hours, to the ferroalloy 
industry. Norsk Hydro’s magnesium pro- 
duction was allotted 350 million kilowatt- 
hours. Total industrial energy consumption 
was about 30 billion kilowatt-hours per 
year. Industry was requesting a 75% in- 
crease of electric power allotments. Tax on 
electric power was increased again to a total 
of $120 million, which was about one-third 
of the total cost of power paid by industry. 

Coal.—Coal production on Svalbard Is- 
land by the Government-owned Store 
Norske Spitsbergen Kullkompani increased 
slightly from the three operating mines. 
Two of the mines, called No. 3 and No. 7, 
were located at Longyearbyen. Although 
the coal was less than 1 meter thick in the 
No. 3 mine and little mechanization was 
possible, in the latter it was about 1.4 
meters thick, allowing for some mechani- 
zation. The third mine was located at Svea 
where only test mining took place. Full 
mining was to begin in 5 to 6 years at this 
location, at which time Svalbard output 
would double to over 70,000 tons per year 
from reserves of about 15 million tons. In 
the meantime, Norcem, Norway’s cement 
operator, planned to convert to coal and use 
400,000 tons of Svalbard coal per year. 

Petroleum and Natural Gas.—In 1981, oil 
and gas production in the Norwegian sector 
of the North Sea decreased temporarily by 
1.4% to an oil equivalent of 48.8 million 
tons. This was caused by an unexpected 
drop in the production of the Ekofisk Field 
and by strikes in the industry. According to 
existing programs, production by 1986 is to 
be about 60 million tons of oil equivalent 
per year, but decisions to develop fields in 
block 30/6 and some other smaller fields 
could raise production to 80 million or even 
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90 million tons of oil equivalent per year. 
These development decisions would stimu- 
late offshore capital expenditures in the 
range of $2 billion to $3 billion throughout 
the 1980's. 

In 1981, the Norwegian parliament gave 
its backing to the construction of an 843- 
kilometer gas gathering pipeline that was 
to land Norwegian-Sector natural gas at 
Emden, in the Federal Republic of Ger- 
many. In a first step, the gas from the new 
Statvik Field in block 34/10 was to be 
landed in Norway at Kaarstö through a 285- 
kilometer 30-inch pipeline. After separation 
of the natural gas liquids, the dry gas was to 
flow from Kaarstó through a 196-kilometer 
26-inch pipeline to a riser platform, to 
which the Heimdal Field was to be con- 
nected via a 150-kilometer 36-inch pipeline. 
From there the gas was to flow via a 203- 
kilometer 36-inch line to the Ekofisk area, 
from whence the gas was to flow via the 
existing Norpipe pipeline to Emden. 

Capacity of this link to Ekofisk was to be 
600 billion cubic feet per year. Cost of the 
project was estimated at $2.2 billion, which 
made it look economical in view of an 
annual throughput worth 51.5 billion. 
Snamprogetti was to be responsible for the 
planning, while M. W. Kellogg would han- 
dle the Kaarstó facilities. The state was to 
take a 60% share in the Statpipe Co. being 
built, Elf took 10%, Norsk Hydro 8%, Mo- 
bile 7%, Esso 5%, Shell 5%, Total 3%, and 
Saga 2%. Development cost of the reserves 
of the Statvik Field was put at $3.1 billion. 

In 1981, there were seven oilfields in 
production on the Norwegian Continental 
Shelf (Ekofisk, West Ekofisk, Edda, Cod, 
Tor, Albuskjell, and Statfjord). The Ekofisk 
complex included 17 steel platforms and a 
concrete pumping and processing center 
and produced about 385,000 barrels per day, 
although the peak was 618,000 barrels per 
day. The Statfjord Field comprised two 
concrete platforms but a third may be 
added at a later date. The Statfjord Field 
produced 75,000 barrels per day. 

There were also two oilfields under devel- 
opment, Valhall and Ula. The first stage of 
Valhall involved three steel platforms link- 
ed to the Ekofisk center and having a 
capacity of 95,000 barrels per day. Ula had a 
planned capacity of 60,000 barrels per day. 

North of the 62° parallel two areas were 
under exploration, one west of Trondheim, 
Central Norway, called the Haltenbanken 
area, the other facing northern Norway, 
called the Tromsö Field. Oil and gas explo- 
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ration in these areas was very successful; 
four of the five wells drilled in the area 
Struck oil or gas. The oil companies were 
pressing for extending the drilling season 
from the present 5 months per year to a 
year-round season, making more efficient 
operation possible. Statoil, the Norwegian 
state oil company, found gas in one field in 
the Tromsó area estimated to contain 100 
billion to 200 billion cubic meters. Norsk 
Hydro also found gas in the same area but 
had not proved it to be commercial. Seismic 
surveys showed also similar structures in 
the Barents Sea, but an unresolved owner- 
ship dispute with the Soviet Union has held 
Norway back from exploiting it. 

The Norwegian companies were consider- 
ing alternate plans for the gas in the north 
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of the country. It may be liquefied and 
Shipped in special tankers, or be sent by 
pipeline through Sweden to supply the con- 
tinental markets of Europe. 

In 1981, two companies, AS Norske Esso 
and AS Norske Shell, operated four petrole- 
um refineries, the first company at Slagen 
and Valloy in the Oslo Fjord with 110,000 
and 4,000 barrels per day capacity, respec- 
tively, and the second at Sola and Mongstad 
(Stavanger and Bergen areas) having 60,000 
and 90,000 barrels per day capacity, respec- 
tively. 


1Physical scientist, eee of pores ig MEC 
ere necessary, values in Norwegian ner (NKr) 
have been converted to U.S. dollars at the average rate of 
NKr5. 50 US$1.00 for 1981. 
*[ndustrial Minerals (London). December 1981, p. 34. 
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The Mineral Industry of 
Pakistan 


By Suzann C. Ambrosio! 


Pakistan's economy, particularly the min- 
eral and industrial sectors, exhibited posi- 
tive growth signs during 1980-81. Real 
gross domestic product (GDP in constant 
1960 prices) increased nearly 6% for the 
fourth consecutive year, and nominal gross 
national product (GNP) increased 2096 to 
$28 billion during the year. Despite signifi- 
cant gains in the production of fertilizers, 
cement, and other nonmetallic materials, 
the mineral industry continued to comprise 
less than 1% of the GNP. Pakistani mineral 
products having the highest unit value 
during 1981 included hydrocarbons and gem 
stones. The reported market value of these 
commodities was approximately $300 mil- 
lion. 

The $5.8 billion Government budget was 
expected to increase 14% to $6.7 billion in 
1981-82. Over one-half of the current ex- 
penditures were allocated to defense and 
debt servicing. The debt-service ratio 
decreased for the third consecutive year in 
1981. Budget financing was expected to be 
divided between internal sources (65%) and 
external assistance (35%). 

The balance of payments (BOP) improved 
during 1981. Exports increased in value by 
26% to $2.9 billion, and imports grew 13% 
to $5.5 billion. The U.S. share in Pakistani 
trade was only 5% of exports and 11% of 
imports. Major Pakistani import categories 
continued to be petroleum, capital goods, 
and fertilizers. 

The Arab nations continued to provide 
BOP support through the OPEC fund and 
other bilateral arrangements. Saudi Arabia 
was the largest contributor in 1981, follow- 
ed by Japan and the Federal Republic of 
Germany. The multilateral aid organiza- 
tions targeted aid programs toward more 


specific areas: The International Bank for 
Reconstruction and Development (World 
Bank)—$120 million for the develop- 
ment of Pakistani energy resources; United 
Nations—a $50 million grant to construct 
and equip a national training development 
institute in Islamabad; and the Internation- 
al Development Association (IDA) of the 
World Bank—a $25 million loan to train 
skilled workers. The Western industrialized 
countries were expected to grant a total of 
$1.2 billion in Afghan refugee assistance. 
The United States proposed a $3 billion aid 
package for combined military and econom- 
ic assistance during 1982. 

Pakistan’s economic policy objectives, to 
promote the development of import-sub- 
stitution industries and to increase exports, 
were complemented by demand manage- 
ment programs of restrained monetary sup- 
ply growth and tightened credit. Inflation 
continued to rise, however, to approximate- 
ly 11%, owing primerily to higher import 
prices and increased levels of worker remit- 
tances. The 1981 current account deficit of 
approximately $1 billion improved because 
of the 22% increase in worker remittances 
to nearly $2.2 billion. The shortfall was 
financed primarily through foreign capital 
inflows and drawdowns on the Internation- 
al Monetary Fund (IMF). The IMF Extend- 
ed Fund Facility was to provide $1.7 billion 
over a period of 3 years from 1980-83. 
Despite general improvement trends, Paki- 
stan’s economy continued to be plagued by 
an investment-savings gap and growing de- 
pendence on worker remittances and for- 
eign energy supplies. 

Policies were implemented to encourage 
private investment and boost domestic in- 
dustries. In addition to streamlining and 
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accelerating the investment process, the 
Government reduced the maximum corpo- 
rate income tax rate by 5% to approximate- 
ly 61% of profits. The rate of initial depreci- 
ation on plant equipment and machinery 
was raised from 25% to 40%. 

The total gross fixed capital investment 
increased 12% during 1981. Public sector 
investment increased 11% overall, and pri- 
vate sector investment increased 14%, driv- 
en by a 27% increase in industrial invest- 
ment. The Government continued to domi- 
nate the mineral sector, although Govern- 
ment investments in minerals declined 7% 
to $9.6 million in 1981. Conversely, private 
sector investment in the mineral industry 
increased 2096 over this same period, pri- 
marily for coal and marble. Despite the fact 
that 85% of the coal mining properties were 
leased to the private sector, the public 
sector accounted for approximately 17% of 
total production during 1981. 

Private industrial development was ex- 
pected to be assisted by a $30 million credit 
approved by the IDA to finance 80 industri- 
al projects. Although joint ventures be- 
tween the Government and private compa- 
nies have increased in the fertilizer and 
cement industries, more recently, private 
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sector involvement has been encouraged in 
the hydrocarbon and gem stone sectors. In 
December 1981, Pakistan held an interna- 
tional exhibition and gem stone auction. 
The Gemstone Corp. of Pakistan was al- 
lowed to make direct sales to Indian gem 
merchants and started opening the market 
to other foreign and domestic private sector 
gem merchants. 

According to the Government, major con- 
straints in developing indigenous mineral 
resources were lack of exploratory equip- 
ment, insufficient geologic mapping at ap- 
propriate scale, shortage of trained and 
experienced personnel, and inadequate fi- 
nancial resources, particularly the lack of 
available risk capital. The United Nations 
Technical Cooperation Div. approved a pro- 
gram to strengthen the technical resources 
needed to explore and evaluate Pakistani 
mineral deposits. The $672,000 program was 
expected to be completed in 1983 and con- 
centrate on copper-molybdenum deposits in 
Chagai and lead-zinc-barite resources in 
Lasbela-Khuzdar, both within the Baluchi- 
stan region. Other exploration efforts were 
expected to focus on hydrocarbons, chro- 
mite, iron ore, gem stones, phosphate, gran- 
ite, and marble. 


PRODUCTION AND TRADE 


Mineral production continued to be gear- 
ed toward import substitution and supply- 
ing raw materials for existing and proposed 
development projects. Increased output was 
reported for iron ore, antimony, bauxite, 
fertilizers, cement, barite, dolomite, lime- 
stone, fire clay, kaolin, natural gas, and 
refinery products. There was a decline in 
output of crude oil, coal, chromite, manga- 
nese, and sulfur. 

Owing to the increased production effi- 
ciencies of various Government-owned 
plants, fertilizer production increased by 
36% to approximately 600,000 nutrient 
tons. The Mirpur Mathelo plant, commis- 
sioned during 1980, increased urea and 
ammonia unit output. The Exxon Chemi- 
cals (Pakistan) Ltd. facility achieved 130% 
of its designed capacity. The Hazara and 
Fauji fertilizer plants were expected to 
come onstream in the near future. When 
completed, approximately 200,000 nutrient 
tons of capacity, or the equivalent of two- 
thirds of domestic demand, was expected to 
be added. Pakistan continued to import to 
satisfy its fertilizer deficiencies, especially 
urea, phosphate, and potash, from Arab 
countries in the Middle East. 


Large increases in output were expected 
in the cement and iron and steel industries. 
Thirteen new cement plants were sanction- 
ed by the Government. Production of iron 
and steel was expected to increase over the 
next 2 years through the commissioning of 
the new Pipri integrated steelworks blast 
furnaces Nos. 2 and 3 and billet mills. 
Initial output of blast furnace No. 1 in 1981 
resulted in 21,000 tons of pig iron exports. 
All of the pig iron went to India, and 
negotiations were underway to sell India 
50,000 tons in 1982. When the two coke oven 
batteries come online, approximately 
215,000 tons of surplus coking coal will be 
available for export. Discussions about po- 
tential coke exports were being held with 
India, Bangladesh, Romania, and Iran. 

Natural gas and other petroleum product 
output increased during the year. Crude oil 
output declined slightly, owing to declining 
production of the Khaur, Dhullian, Meyal, 
and Balkassar Oilfields. This was compen- 
sated in part by increased output of the 
Joya Mair, Toot, and Adhi Oilfields. There 
was a slight decline in total refinery prod- 
uct exports, mostly naphtha and furnace 
oil, which were sent primarily to India and 
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Turkey. 

Despite a 13% decrease in the volume of 
oil imports between 1980-81, prices increas- 
ed 42%, and the total oil import bill reached 
approximately $1.5 billion. High-quality 
coal imports increased 60% over that of the 
previous year because of expanded use for 
thermal power generation. 

Declining production was reported for 
chromite and sulfur, the latter attendant 
with decreased oil production. Information 
was scarce as to why the Muslim Bagh 
chromite mines were not fully operable 
during the year. High transport costs from 
the mountainous area near the Afghan 
border to the Port of Karachi were likely a 
factor. Approximately 7,500 tons of chro- 
mite was exported, and 2,000 tons was sold 
in the local market during 1980. Develop- 
ment of the other known chromite deposits 
continued to be hampered by the economics 
involved in processing the relatively low- 
grade ores having a high alumina content. 

Pakistan's mineral trade deficit was 
largely due to iron ore, manganese, coking 
coal, and crude oil imports. Until the do- 
mestic iron resources are fully developed, 
imports will continue to be shipped from 
Australia, Brazil, Canada, India, and Libe- 
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ria. Mount Newman (Australia) signed a 5- 
year contract to supply approximately 20% 
of Pakistan's current iron ore needs and 
40% of the lump ore requirements. The 
suppliers of manganese and coke imports 
were unknown in 1981, although most of 
the 1979-80 coke was imported from Europe- 
an countries. Kuwait and other Arab coun- 
tries supplied Pakistan's crude oil require- 
ments, plus refinery products, especially 
middle distillates. 

The volume of mineral and mineral- 
related trade between Pakistan and the 
Middle East and the United States was 
expected to continue increasing. A Pakista- 
ni delegation visited various Arab countries 
during 1981 and was expected to develop 
market analyses primarily for nonmetal 
and construction materials exports. The 
United States-Pakistan Economic Council 
was created to promote trade between the 
two countries. Pakistan's trade deficit with 
the United States stood at $412 million in 
July 1981. Trade consisted primarily of 
manufactured products and machinery, al- 
though the potential existed to develop 
increased mineral trade in fertilizers, chem- 
icals, and refined petroleum products. 


Table 1.—Pakistan: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 19815 
METALS 
Aluminum: Bauxite, gross weight 151 1,621 1,640 1,618 22,087 
Antimony ore: 
Gross wei gt 94 104 31 40 240 
Metal content 19 21 6 10 220 
Chromium: Chromite, gross weight |... 8,400 11,000 2,638 3,115 21,427 
Iron and steel: Mild steel produetss thousand tons. _ 277 349 365 400 500 
Manganese ore, gross weight 53 288 110 186 296 
NONMETALS 
Abrasives, natural: Emery_____________________ 657 887 1,133 1,395 550 
CC PPP 17.718 19,194 34,200 14,054 223.929 
Cement, hydraulic _____________- thousand tons. _ 3,165 3,103 3,418 3,936 3,500 
Chalk c ncc Lieu LEAN Le 1,105 1,091 1,595 3,426 21,311 
as 
„ —————— PS 1,089 - 906 1,441 1,500 21,130 
Fireclay-—— o q̃ M ͤ xd mD!!! 8 53,100 50,000 56,168 55,139 259,633 
BFH ue dose 18,000 18,000 40.331 24.463 220.558 
Kaolin (china clay) --------------------—-- 566 13,758 15,114 21,162 238,527 
OE td 65,000 16,000 €70,000 66,000 286,000 
Feldspar d ee eI 3,699 14,305 14,851 10,898 710,494 
Hor; ⁵ðh 88 o 1450 791 592 
FFß;ö*”é A a Se 283,000 253,000 343,000 568,000 2393, 000 
Magnesite, cru le 1.567 2,672 2,748 1,525 21,551 
Nitrogen: N content ofammonia.. 315,300 09,200 5,600 350,000 636,000 
Pigments, mineral, natural: Oche r 14,310 4,672 1,028 326 2438 
Salt: 
es Se ò] EE thousand tons 385 413 512 506 2562 
PI 8 do- 114 227 348 369 2495 
/ a nr ans be Silt E do- 499 640 860 875 1,057 


See footnotes at end of table. 
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Table 1.—Pakistan: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Sand and gravel: 
Gravel 


Sand: 


Sodium compounds, n.e.s.: 
Caustic soda 
Soda ash, manufactured 

Stone: 

Aragonite and marble 
Dolomite 


do ... 


MINERAL FUELS AN D RELATED MATERIALS 


Coal, all grades thousand tons- - 
Gas, natural (sales) ) .. ... million cubic feet 
Natural gas liquids? _ __ _ _ thousand 42-gallon barrels. _ 
Petroleum: 
Crüdé ae ee ere ee do- 
Refinery products 
Gasoline. |... 2222222 do 
Jet dais %%%%%%ͤê T a ete Ene! do. ... 
Keros ne do- 
Distillate fuel oi] .__-____________- do- 
Residual fuel oil |... .. do ... 
Lubricants -__—---------------—- do. .. 
G;” 8 do.... 
Refinery fuel and losses do. ... 
M ie omms do... 
*Estimated. Preliminary. Revised. 


Table includes data available through July 12, 1982. 
2Reported figure. 


1977 


40,000 


14,131 
66,088 


25,914 
60,579 


34,000 
2,723 
3,895 

693 
365 


1,160 
12,000 
13,160 

9,179 


1,154 
180,324 
32 


3,720 


1978 1979 1980° 1981* 
96,000 83,000 125.000 130,000 
20,836 18,086 46.908 280.494 
69,656 — 91,000 94.000 282.000 
34,605 37,831 39.181 738,963 
74019 75,258 87.911 7101158 
39,000 102,000 114.000 2100, 000 
11426 13.904 21,062 232.284 
2,887 3,297 2984 23192 
172 1,445 1,500 2799 
217 620 500 2288 
1,083 729 800 2480 
14.000 14000 14.000 14.500 
15,088 14.79 14.800 14980 
25,290 27,200 30,000 224.997 
1.036 1.329 1,695 41.524 
195,784 240,033 287.213 2316.,360 
36 38 40 40 
3.491 3.823 3,629 23.474 
3,735 4,015 4,000 4,000 
3,893 4,015 4,000 4,500 
1,749 1,460 1,500 1,700 
7,619 8,030 8,000 9,000 
1.194 8,030 7.000 8,000 
616 365 500 600 
9,392 2,190 5,500 6,200 
2, 2,190 2,500 3,000 
36,738 30,295 33.000 37,000 


Table 2.— Pakistan: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


1979 


1980 


Destinations, 1980 


Commodit : 
á 9 Other (principal) 
METALS 

Iron and steel: 

Ore and concentrate 31 "EM 

Metal: 

Sli n ete I abcr ai aede 201 12 m" All to Japan. 
Semimanufactures: Bars, rods, angles, 
shapes, sections 715 1.042 — India 600; Afghanistan 408; Saudi 
Arabia 3 
Lead: Ore and concentrate Ai 100 ze All to Japa 
Manganese: Ore and concentrate oe 1,000 25 All to Republic of Korea. 
Silver: Ore and concentrate? 
value, thousands. - $1,243 -n 

855 Ore and concentrate = 1 s All to Afghanistan. 

er: 

Oxides, hydroxides, peroxides 3 Ee 

Metals including alloys, crab 29 x. 

NONMETALS 

Abrasives, n.e.s.: Grinding and polishing 
e and stones zt 46 To Japan 38; Saudi Arabia 5; Bangladesh 3. 
Clays Ig ice. p EUNTES 

Crüde-- «o ak eu a et tte 199 118 Bangladesh 64; Afghanistan 35; United 


See footnotes at end of table. 
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Table 2.—Pakistan: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 : 
d nd Other (principal) 
NONMETALS —Continued 
Clays and clay products —Continued 
Products: 
Nonrefractofr // ES 13 = All to Kuwait. 
Refractory including nonclay brick 14 264 r Saudi Arabia 206; United Arab 
Emirates 58. 
Fertilizer materials: 
Crude: 
Phosphati c 897 110 T: United Kingdom 100; Kuwait 10. 
Other including mixed- - -------- r39,578 76.929 231 United Arab Emirates 34,431; Qatar 
27,000; Japan 6,101. 
Manufactured: Phosphatic - --------- — 300 m All to Austria. 
Precious and semiprecious stone except 
diamond: 
Natural value, thousands $188 $1,581 $51 Hong Kong $565; France $334; West Ger- 
many $290; Switzerland $254. 
Synthetic --------------- do- 5504 $13 " France $49; Japan $24. 
Salt and brine ss 11.027 24,851 na Afhanistan 10,855; India 9,145; Tanzania 
Sodium and potassium compounds, n.e.s.: 
Bash - oh 8 8 m 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 28,006 11,598 43 Italy 6,961; Singapore 1,073; Japan 1,021. 
Worked |. ... value, thousands... 2$949 $3,129 $101 Japan $149; Italy $444; Saudi Arabia $288. 
Gravel and crushed rodcakkkkkk 1,496 2,831 a Kuwait 1,434; Singapore 545; Saudi 
Arabia 361. 
Limestone excluding dimension. - - ... 935 227 Li United Arab Emirates 176; Greece 23; 
Bangladesh 20. 
Sand excluding metal-bearing - - ------ 460 Ey 
Other: 
, dm tr eee 3,903 4,158 a Republic of Korea 2,550; West Germany 
1,550; Afghanistan 58. 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals 1,634 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all grades, excluding briquets- _ - _ .. 280 184 3 All to United Arab Emirates. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. . 2,310 1,316 Bermuda 395; People's Democratic Repub- 
lic of Yemen 395; India 263. 
Refinery products: 
Residual fuel oll. do. 5,090 5,155 India 2,225; United Arab Emirates 1,198; 
Sri Lanka 566; Turkey 566. 
Lubricants ..... 42-gallon barrels 14 
Liquefied petroleum gas... do 278 545 All to Afghanistan. 
Mineral tar and other coal-, petroleum-, and 
gas- derived crude chemicals 20 


"Revised. 


! May contain ore and concentrate of platinum-group metals. 


2Quantity reported at 3,596 metric tons. 


Table 3.— Pakistan: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Oxides and hydroxides `- . .... 


Metal including alloys: 
Waste and scrap ...... 


Semimanufactures 
Arsenic: Oxides and acid 


Cobalt: Oxides and hydroxides. . . 


Sopper 
re and concentrate 
Oxides and hydroxidees 


See footnotes at end of table. 


Unwrouggnt 


1979 


1.123 


12.545 
3,800 


4,790 
28 


1980 


NA 


NA 
2,084 


United 
States 


697 
3,973 


Sources, 1980 


Other (principal) 


Bahrain 500; West Germany 500. 
France 176. 
Canada 1,246; Bahrain 865; Japan 432. 


China 48; Australia 7. 
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Table 3.— Pakistan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 > 
d hiess Other (principal) 
METALS —Continued 
Copper —Continued 
Metal including alloys: 
Waste and scrap ------------- 933 NA 
Unwrought --------------—- . 998 384 (!) Canada 322; Belgium-Luxembourg 59. 
Semimanufactures. s 3,653 5,535 33 Canada 2,175; West Germany 1,328; 
Poland 719. 
Iron and steel: 
e ang concentrate 120 33,794 es India 33,541; China 223. 
etal: 
Serap eo uo a elt eee Si 139,225 333,841 32,824 United Arab Emirates 75,082; Kuwait 
64,488; United Kingdom 43,816. 
Pig iron, cast iron, spiegeleisen_ _ _ . _ 53,248 43,404 a China 17, 851; Brazil 12,100; Poland 10,500. 
Ferroalloys: 
Ferromangan ee 5,247 2,883 EE Japan 1,430; Norway 498; China 315. 
11 8 3,131 17,438 6 Spain 14,059; Norway 1,654; China 563. 
Steel, primary forms... 187, 003 125,079 22,439 Argentina 59,053; Japan 28,534; Australia 
Semimanufactures: 
Bars, rods, angles, shapes, sections 43,111 32,282 11 Japan 20,723; Czechoslovakia 4,565; 
nited Kingdom 1,248. 
Universals, plates, sheets |... 396,403 333,032 108,594 Ger 77, 35 Australia 30,795; West 
ermany 2 
Hoopandstrip.. _ 5,380 4,328 14 an 11 n Germany 917; United 
om 
Rails and accessories 38,474 9,414 92 Unit ey om 6,474; Japan 2,220; 
Portugal 22 
Wire ` 2 222222222- 13,654 11,447 185 Japan 3,329; China 2,918; Poland 1,617. 
Tubes, pipes, fittings - -- ----- 24,718 37,896 5,711 Ja a 11 West Germany 6,189; Italy 
TN Castings and forgings, rough _ _ _ 1,887 1,116 63 Italy 254; Japan 177; Turkey 148. 
ad: 
Ore and concentrate 115 300 : dapan 125; Morocco 119; West 
ermany 2 
Oxides and hydroxidees 6 NA 
Metal including alloys: . 
Unwrought ---------------- 1.580 2,175 (1) Canada 1,658; Tanzania 500. 
Semimanuſactures 4 5 T Japan 3; West Germany 2. 
Manganese: 
Ore and concentrate 285 15 us All from China. 
Oxides and hydroxides . _______. 746 NA 
Mercury... ...... .. 76-pound flasks. . 773 NA 
Nickel: 
Ore and concentrate 2) 1.782 United Kingdom 1,778; Netherlands 4. 
Metal including alloys: 
Waste and scrap __ ........ . 2 NA 
Unwrought |... .  ....... 61 52 r Netherlands 24; United Kingdom 9; 
Canada 6. 
Semimanufactures. . . . .... 224 128 1) Canada 43; United Kingdom 38; 
Netherlands 17. 
Silicon, elemental .. . 40 NA 
Silver: Ore and concentrate including those of 
platinum-group metals 
value, thousands . $3 
Tin metal including alloys: 
Waste and scrap .._.__.._. 192 NA 
Unwrought _. _ _. "aer ni 365 15 " Malaysia 146; Denmark 4. 
Semimanufactures . ... "P 28 17 United Kingdom 9; West Germany 8. 
p Anim; Oxides and hydroxides . i 1,135 NA 
inc: 
Ore and concentrate_ value, thousands - $30 Hong Kong $15; Australia $10; United 
Kingdom $4 
Oxides and hydroxides .. . ....... 527 NA 
Metal including alloys: 
Unwrought ... |... ... ..... 5,534 9.749 27 Republic of Korea 2,330; Canada 2,099; 
pain 2,000. 
Blue powder . - m er 109 NA 
Semimanufactures . See Ib Eu 151 173 3 Belgium-Luxembourg 156; China 6; 
nited Kingdom 4. 
Other: 
Ores and concentrates 86 16,097 All from Australia. 
Ash and residue containing * 
metals 34 l 
Oxides and hydroxides 5,388 6.213 45 China 3,225; West Germany 975; 


See footnotes at end of table. 
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Table 3.—Pakistan: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 1979 
METALS —Continued 
Other —Continued 
Metals including alloys: 
Waste and scrap _____________ 2,027 
Unwrought and semimanufactures 
value, thousands. _ $356 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc. 
value, thousands. _ $313 
Grinding and polishing wheels and stones 316 
Asbestos, rule 14,963 
Boron materials: 
vu MAE T9 
e as e esent 55 
F ³˙¹¹w y E. o 685,849 
Clays and clay products: 
Crude: China clay r . h hh 5,934 
Products: 
Nonrefractor |... 1,009 
Refractory including nonclay brick 7,368 
Diamond: Industrial value, thousands $10 
Diatomite and other infusorial earth __ _ _ _ _ 93 
Fertilizer materials: 
Crude: 
Phosphatic. - - -------------- 86,008 
Other including mixed 63 
Manufactured: 
Nitrogenous `~ - -------------- 865,481 
Phosphaticalkalk. 451.287 
Potassi ccc 29,088 
Other including mixed 1,450 
Ammonia ------------------—- 49 
Graphite, natural |. .. 612 
Mica: Worked including agglomerated 
splittings —— ð2ĩ oto S 1 
Pigments, mineral: Iron oxides, processed 19 
Precious and semiprecious stones except 
diamond: 
Natural value, thousands. _ $6 
Synthetic |. do- $31 
Saltandbrines... do. ... SM 
Sodium and potassium compounds, n.e.s.: 
Caustic potash _________________ 72 
Caustic sda 3,727 
Soda ash _ - -----------------—- 1,003 
Stone, sand and gravel: Dimension stone: 
Crude and partly wor keel FE 
Worked _____________________ 1,913 
Sulfur: 
Elemental, other than colloidal . .. _ _ _ _ 15,504 
Di oxide kilograms_ _ 354 
Sulfuric acid, oleum - - ------------ 12 
her: 
Crude: 
quare mica, feldspar - - -------- 26 
nspecified ___ value, thousands. . $1,489 
Building materials of asphalt, asbestos and 
fiber cements, unfirod nonmetals_ _ _ _ — 3,064 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 289 
Carbon black 2,114 
Coal, all grades, including briquets _ _ _ __ _ _ 317 
Coke and semicoke_________________ 41,995 


See footnotes at end of table. 


1980 


58,164 


$255 


$351 
520 
3,564 


NA 
NA 
436,292 
22,613 
2,056 
8,227 
$2 

NA 
135,964 
2 
945,215 


506,120 


5,000 
202 


NA 


22,443 
NA 

19 
$2,085 
3,766 
165 


NA 
92,628 
249,222 


United 
States 


1,669 


10,160 
452,404 


(3) 


100 
29,910 


— — 


Sources, 1980 


Other (principal) 


United Arab Emirates 45,902; Kuwait 
3,758; Singapore 1,397. 


China $79; Netherlands $47; West Ger- 
many $38; United Kingdom $37. 


Netherlands $215; Iran $28; United 
Kingdom $20. 

China 189; West Germany 114; East 
Germany 65. 

Australia 1,857; Japan 902; Republic of 
South Africa 805. 


Romania 173,600; Poland 99,999; Republic 
of Korea 89,479. 


United Kingdom 16,610; China 2,772; 
Republic of Korea 646. 


United Kingdom 616; China 600; Italy 214. 
West Germany 2,416; Japan 1,062; 


Canada 902. 
All from Switzerland. 


Jordan 101,694; Kuwait 12,900; Oman 
12,000. 

West Germany 1. 

itag 289,638; Netherlands 161,740; France 
61,321. 

United Kingdom 24,466; France 10,000; 
West Germany 10,000. 


All from West Germany. 
All from Australia. 


Mainly from Japan. 


Austria $6; France $3. 
All from United Kingdom. 


Italy 9; Switzerland 7. 
Afghanistan 68; Japan 3. 


Kuwait 18,632; Turkey 3,000; Iraq 650. 


China 43; United Kingdom 32. 
Belgium-Luxembourg $930; Ireland $331; 
ailand $176. 


Japan 3,500; Italy 114; France 51. 


China 48; United Kingdom 17. 

Australia 24,559; Canada 24,408; Poland 
18,562. 

Iran 219,200; China 30,022. 
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Table 3.— Pakistan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 


Commodit 1979 1980 . 
á 9 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels . 22,114 37,543 E Saudi Arabia 20,607; United Arab 
Emirates 13,251; Iraq 3,680. 
Refinery products: 
Gasoline „ do... 675 908 m Bahrain 525; Kuwait 274; Italy 86. 
Kerosine and jet fuel do 5,330 3.672 1) Kuwait 3.579, Singapore 92. 
Distillate fuel oil osos dae s 5.5 7.192 7.871 D Kuwait 7,681; Singapore 108. 
Residual fuel oil. .  ....do.... 127 43 3 Kuwait 27; United Kingdom 2. 
Lubricants. se d 364 256 2 Singapore 183; France 38; West 
Germany 13. 
Mineral jelly and wax . do 73 374 (1) West Germany 162; China 150; 
Hungary 45. 
Unspecified do 3 3 2 United Kingdom 1. 
Mineral tar and other coal., petroleum. and 
gas- derived crude chemicals . l Tr 4,121 429 33 United Kingdom 326; China 58. 
NA Not available. 
Less than 1/2 unit. 
"Unreported quantity valued at $182,000. 
COMMODITY REVIEW 


METALS 


Bauxite.—The Geological Survey of Paki- 
stan estimated lateritic bauxite resources in 
excess of 70 million tons. Pakistan's Export 
Processing Zones Authority (EPZA), in joint 
participation with Saudi Arabia, was ex- 
pected to finance the construction of an 
aluminum extrusion plant. The plantsite 
was located in Lhandi, near Karachi, where 
200 acres was set aside for an export zone. 
Details on plant capacity and cost were 
unavailable, but the aluminum plant was 
expected to be the largest EPZA project, 
with approximately 30% of investment and 
profits nonrepatriable. 

Chromite.—Chromite was the only com- 
mercial metallic mineral produced and ex- 
ported in Pakistan during 1981. Resóurces 
were estimated at 5 million tons, with the 
largest known deposits located at Muslim 
Bagh (Baluchistan), and smaller deposits 
were found in Malakand, Northwest Fron- 
tier Province (NWFP), and Rash Koh, Cha- 
gal, and the Lasbela districts of Baluchi- 
stan. The Pakistan Mineral Development 
Corp. explored the Malakand deposits and 
confirmed 580,000 tons of chromite re- 
serves. Pilot tests carried out by the Paki- 
stan Council of Scientific and Industrial 
Research (PCSIR) upgraded the Malakand 
ores to 45% Cr;O;. However, tests were not 


successful in reducing the alumina content 
to the permissible limit of 10%. 

The Muslim Bagh chromite mines in the 
Khob Valley were not fully commissioned 
in 1981. Investigations were underway to 
determine the feasibility of developing the 
approximately 4-million-ton deposit in con- 
junction with a 15,000-ton-per-year ferro- 
chrome smelter. The Muslim Bagh ores 
contain a chromium-iron ratio of 3:1 to 
3.6:1. The Baluchistan Development Au- 
thority reportedly initiated mining of chro- 
mite in the Lasbela area, but no other 
details were available. 

Copper.—The Bankable Document and 
detailed feasibility studies were completed 
for the Saindak copper project in May 1980. 
Mountain States Mineral Enterprises of the 
United States submitted the final feasibility 
study after becoming involved in the project 
as consultant to Seltrust Engineering Ltd. 
(United Kingdom) during the preinvest- 
ment study phase. Recommendations were 
made to develop the south ore body at a 
mining rate of 12,000 tons per day. Reserves 
of the three adjoining Saindak copper ore 
bodies were estimated at 412 million tons 
with an average grade of 0.37%. The south 
ore body comprised approximately 17% of 
total reserves. Annual production pro- 
jections were revised to 17,857 tons of blis- 
ter copper, 338 tons of molybdenum concen- 
trate, 225,220 tons of sulfuric acid, 52,337 
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troy ounces of gold, and 79,935 troy ounces 
of silver.* 

The total cost of the project was estimated 
at $400 million, including a foreign ex- 
change component of 60%. The Baluchistan 
Mineral Resources Development Corp. was 
asked by the Pakistani Ministry of Finance 
to prepare terms and conditions for joint 
venture schemes. Several international 
companies expressed interest, including a 
Canadian-French-Yugoslavian consortium 
and United States, British, Swedish, and 
Romanian firms, but no information was 
available on contracts and construction 
schedules. Tenders were offered to con- 
struct an open pit mine at the south ore 
body, estimated to cost $200 million. Joint 
venture proposals were under consideration 
with a projected startup in 1984-85. 

The exact location of the proposed mine, 
mill, smelter, and steel mill was undecided 
by yearend 1981. A total of approximately 
3,000 people were expected to be employed, 
and various infrastructure requirements 
were expected to be addressed. Investiga- 
tions determined that adequate water re- 
sources were available and a 35-megawatt 
power station would initially facilitate the 
integrated mining project. A main railway 
line passes 20 kilometers south of Saindak, 
with the nearest railway station located at 
Koh-e-Toftan, 35 kilometers from the depos- 
it site. In addition, a major highway paral- 
lels the main Quetta-Zahidan railroad line. 

The Geological Survey of Pakistan locat- 
ed additional copper deposits at Dasht-i- 
Kain within the Chagai district and at Ann- 
Dhoro and Soap-Dhoro in the Lasbela dis- 
trict of Baluchistan. Evaluation of these 
new deposits were expected to occur over 
the next few years, with an emphasis on 
deposits in the Chagai district. 

Iron Ore.—Pakistani iron ore reserves 
were estimated to exceed 400 million tons, 
with main deposits located in Kalabagh- 
Makerwal, Punjab; Langrial, Hazara dis- 
trict, and Chitral of NWFP; and Khuzdar, 
Ziarat, Chilgazi, and Nou Kundi of Baluchi- 
stan. 

The Pakistan Industrial Development 
Corp. (PIDC) continued to explore for iron 
ore in the Baluchistan region in order to 
meet domestic steel production require- 
ments. Approximately 18 million tons of 
good-quality iron ore was proved in Nau- 
kundi and Pachinkoh. The PCSIR success- 
fully produced iron ore concentrate from 
indigenous resources in Pachinkoh and Chi- 
gendik. PIDC and U.S. consultants were 
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involved in evaluating the suitability of the 
Naukundi iron ore for the Pakistan Steel 
Mills Corp. (PASMIC). 

Beneficiation studies of the Chichali iron 
deposits in Kalabagh, Punjab region, reveal- 
ed that the ore could be upgraded from 
32.5% to 58% iron. The feasibility limit for 
commercialization and use in steel produc- 
tion was determined to be 62% iron metal 
content. 

Iron and Steel.—PASMIC recently initi- 
ated the first stage of the Pipri steelworks, 
which are also known as the Karachi steel- 
works, located 40 kilometers east of Karachi 
at Bin Qasim. Commissioning of the two 
blast furnaces and billet mills was running 
2 years behind schedule and exhausted the 
original $1.3 billion budget allocation. A $2 
million loan was secured from France to 
import machinery for additional construc- 
tion. The Soviet Union assisted the Pakista- 
ni Government with the original financing, 
design, and construction of the 1.1-million- 
ton-per-year-capacity (Linz-Donawitz proc- 
ess) plant. 

Technical problems with the seawater 
pumping equipment delayed startup of the 
first blast furnace for 8 months, until Au- 
gust 1981. A fire damaged the slag produc- 
tion unit soon after the steelworks opened, 
and damages were estimated at $1 million. 
Despite all the problems, approximately 
60,000 tons of pig iron was produced during 
the year. The second blast furnace was 
scheduled for operation in June 1982, when 
pig iron production was expected to more 
than double. 

In April 1981, the steel mill's first turbo- 
generator was placed in service in the 
thermal powerplant. Rated at 55 megawatts 
capacity, this unit was joined, in the same 
month, by startup of coke oven battery No. 
1, a 485,000-ton-per-year-capacity portion of 
the coke oven and byproduct plant. Assum- 
ing two batteries and two blast furnaces 
were operating, approximately 970,000 tons 
of coke was expected to be partially consum- 
ed, 680,000 tons by the blast furnace and 
75,000 tons by the sintering plant. The 
balance of 215,000 tons would be available 
for export and domestic markets. 

The 800-millimeter billet mill was sched- 
uled for startup in March 1982, and steel- 
making was expected to commence in Sep- 
tember 1982. Phase 2 of the Pipri integrated 
steelworks, including production of hot 
sheets, cold sheets, galvanized sheets, and 
formed sections, was expected to be opera- 
tional by 1985. 
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Steel projects made headway in other 
areas of Pakistan. A continuous caster 
plant was recently installed in Lahore, 
Punjab region. The one-strand curved mold 
caster was expected to produce billets from 
75 by 75 millimeters to 125 by 125 millime- 
ters. The Pakistan Industrial Credit and 
Investment Corp. was considering financing 
nearly 40% of the total cost of a steel 
galvanizing and iron pipe plant. The plant- 
site was located at the Kot Lakhpat indus- 
trial estate, near Lahore. Loans from the 
Industrial Development Bank of Pakistan 
at Peshawar were expected to facilitate 
construction of a steel, wire, and metal rods 
manufacturing unit in Lasbela. 

Pakistani People’s Steel Mills, the 
Government-owned specialty steelmaker, 
was shut down in 1979 because of its mount- 
ing debt of $54 million. Japanese steel 
experts evaluated the mills and steel stocks 
and suggested that the plant would not be 
viable without state subsidies and/or debt 
rescheduling. Interest was expressed by the 
private sector, but the Government did not 
make any decisions on selling or bailing out 
the specialty steel mills by yearend 1981. 


NONMETALS 


Cement.—Nine publicly operated cement 
plants had an installed capacity of 3.75 
million tons per year in 1981. Annual con- 
sumption demand was estimated at 5 mil- 
lion tons and was projected to increase to 6 
million tons by 1983. Expansion of the 
Mustehkam cement plant was expected to 
increase capacity to 4 million tons by year- 
end 1982. Three additional public sector 
cement projects were scheduled for comple- 
tion in 1982-83, raising annual capacity by 
approximately 1 million tons. 

The Pakistani Central Investment Pro- 
motion Committee approved private sector 
participation in the construction of eight 
new cement projects. The projects were 
expected to add 2.4 million tons to capacity 
over the next few years. Project implemen- 
tation was expected to be slow because of 
large increased foreign exchange require- 
ments for imported plant equipment and 
machinery. 

Only one private sector project initiated 
construction by yearend 1981. The founda- 
tion was laid at the Cheerat cement factory, 
located 19 kilometers south of Peshawar in 
the NWFP. Initially, 325,000 tons was ex- 
pected to be produced annually, with expan- 
sion plans set at 1 million tons. Financ- 
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ing was arranged through a private entre- 
preneur in collaboration with a French 
machinery and equipment firm. The Paki- 
stani Banker's Equity was also expected to 
share in financing the project. Similar in- 
stances of Government participation 
through direct allocation of funds were 
expected for the Naseer Shaikh and Co. 
cement factory and the Fecto Ltd. cement 
plant, with proposed locations near Jhelum 
and Rawalpindi in the northern Punjab 
region, respectively. Each of these three 
projects was designed to produce approxi- 
mately 300,000 tons per year of portland 
gray cement. 

Other privately sponsored cement project 
proposals included Pak Land Cement locat- 
ed at Dhabeji, near the Port of Karachi; 
Dadabhoy Cement at Dadu; and Fakir Ce- 
ment at Jhill Hill, Karachi, all within the 
Sind region. Each plant was expected to 
have a 300,000 ton annual capacity. Two 
other cement plants were to be sponsored 
by Arab entrepreneurs, Galadari Cement 
(Gulf) Ltd. at Lasbela, Baluchistan, and the 
Fharah cement plant at Hub Chowki, Balu- 
chistan. Both plants had planned capacities 
of 600,000 tons per year.* 

Asbestos Cement Industries Ltd. operated 
two plants at Karachi and Hyderabad, Sind 
region. Total production was rated at only 
50% of installed capacity of 40,000 tons per 
year. Production was projected to expand 
through improved plant efficiencies and 
construction of a new asbestos cement facili- 
ty, recently sanctioned by the Government 
for the Punjab region. 

Clays.—Kaolin.—During 1981, the only 
commercially exploited deposits of kaolin 
(china clay) were located at Shah Dheri in 
Swat, NWFP. Total reserves were estimated 
at 4.5 million tons within the NWFP and 3.5 
million tons in Nagar Paker, Sind. Recently 
discovered deposits in Lahore, Punjab, were 
evaluated by the PCSIR and the London 
Institute of Geological Sciences. Initial in- 
vestigations proved extremely favorable 
and detailed feasibility studies were under- 
taken with technical assistance provided by 
the United Kingdom. 

Fullers Earth.—The Punjab Mineral De- 
velopment Corp. was in the process of con- 
ducting a feasibility study to develop a 
fuller's earth plant. The facility was pro- 
jected to cost $7 million. Operations were 
expected to commence by 1985 at the pro- 
posed site, Dera Ghazi Khan. 

Fertilizer Materials.—In concurrence 
with recent successful strides to narrow the 
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gap between demand and domestic produc- 
tion, fertilizer material production increas- 
ed for the fourth consecutive year and 
consumption declined by approximately 6% 
during 1981. Total production capacity 
achieved in 1981 was approximately 730,000 
tons of nitrogenous fertilizer and 90 tons of 
phosphatic fertilizer. 

Implementation plans continued to be 
made to increase the efficiency of operating 
plants and to expand domestic output of 
both nitrogenous and phosphatic fertilizers. 
Exxon Chemicals (Pakistan) Ltd. attained a 
production efficiency peak at 130% design 
capacity, resulting in production of 225,700 
tons of fertilizer materials in 1981. Various 
Steps implemented during the year were 
responsible for the increased efficiency: Am- 
monia converter basket and gas turbine 
rotor replacement, urea reactor inspections, 
replacement of five catalysts, and increased 
maintenance of the critical heat exchang- 
ers. 

Progress was made on the proposed Haza- 
ra fertilizer complex. British experts were 
evaluating the extent and quality of phos- 
phate deposits in the Hazara region, NWFP. 
The pentoxide content P, O.) was estimated 
at 25% to 28%. The British team was 
expected to ascertain if the content could be 
raised to 30%. Preliminary reports were 
due in July 1981, and the final report was 
expected to be complete by 1983. No other 
detailed information on the deposits was 
available at yearend 1981. The National 
Fertilizer Corp. had the responsibility for 
setting up the Hazara fertilizer complex, 
and the Sarhad Development Authority was 
responsible for setting up the two mining 
operations near Abbattabad and Hazara. 

An agreement was signed between the 
Fauji Fertilizer Co., Ltd., and the Kuwait 
Fund for Arab Economic Development in 
May 1981. The agreement called for a 20- 
year loan to assist in the execution and 
operation of the fertilizer project. Snampro- 
getti (Italy) was contracted to construct the 
900-ton-per-day ammonia unit and 15,000- 
ton-per-day urea unit at Goth Machhi, 
Sind. 

Gypsum.— Total gypsum reserves were 
estimated to exceed 350 million tons. Large 
deposits occur in Mian Wali, Jhelum, and D. 
G. Khan districts in Punjab; Quetta and 
Sibi districts in Baluchistan; and Kohat 
district in NWFP. A new gypsum quarry 
was developed in Mian Wali with rated 
production capacity of 100,000 tons per 
year. The Government planned to triple 
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gypsum output over a 5-year period to 
facilitate cement and chemical fertilizer 
industry expansions. The Asian Develop- 
ment Bank granted technical assistance to 
support Pakistani gypsum production goals. 

Salt.—Large salt reserves located in the 
Punjab and NWFP were estimated to ex- 
ceed 100 million tons. Salt continued to be 
produced from six major mines and quarries 
at an approximate rate of 500,000 tons per 
year. Three additional salt mines were ex- 
pected to be opened to meet the estimated 
annual demand increases of 1096. Potential 
salt minesites were identified at Khewra, 
Warcha, and Kalabag, with an estimated 
total cost of $2 million. 

The development of a 300,000-ton-per- 
year solution mine was under consider- 
ation. A feasibility study was near comple- 
tion, and if the mine was commissioned, the 
salt was expected to be utilized by a nearby 
soda ash factory. 


MINERAL FUELS 


Coal.—Pakistan had approximately 480 
million tons of known coal reserves in 1981, 
with nearly one-half of the reserves located 
at Lakhra, Sind. Most of Pakistani coal 
resources were classified as high-volatile 
lignitic to subbituminous, with relatively 
high ash and sulfur content. Proven com- 
mercial deposits were confined to the south- 
east foothills of the central mountain 
ranges. The only coal in the country pos- 
sessing medium coking characteristics was 
located in the Sharigh Coalfield. After 
washing and blending with imported high- 
grade coking coal, the Sharigh coal was 
found suitable for the manufacture of met- 
allurgical coke. 

New coal deposits were discovered within 
the Sind and Punjab regions. The Geologi- 
cal Survey of Pakistan identified large 
quantities of good-quality coal approximate- 
ly 400 kilometers northeast of Karachi at 
Thatta, Sind. The Thatta-Sadha Coalfield, 
covering over 750 square kilometers and 
straddling the Indus River, was expected to 
be inventoried by 1983. Another deposit was 
discovered near the border between the 
Jhelum and the Mian Wali districts of 
Punjab. The feasibility of developing a 
15,000-ton-per-year mine by 1982, with an 
expansion potential to 50,000 tons per year, 
was being considered. The Provincial gov- 
ernment allocated $3 million for additional 
exploration in the area. The Punjab govern- 
ment has also earmarked approximately 
$1.4 million to establish a modern mining 
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training institute to facilitate improvement 
of local coal mining practices. 

The current 5-year plan (1978-83), which 
set the coal production target at 3 million 
tons, would require an approximate 50% 
increase in 1981 production levels. To meet 
the goals of the plan, objectives were set to 
increase production of coal to 1.7 million 
tons through the expansion and moderniza- 
tion of existing mines and development of 
new coalfields in the Punjab and Sind 
Provinces. More specifically, the plan called 
for expanding annual capacity at the 
Sharigh collieries from 50,000 to 100,000 
tons by yearend 1982, construction of a 
75,000-ton-per-year coal washing plant at 
Sharigh, expansion of the Makerwal col- 
lieries from 120,000 to 300,000 tons per year 
capacity, and development of the Jhimpir- 
Meting Coalfield within the Sind region. 

The Government was also encouraging 
higher value uses of indigenous coal, used 
almost exclusively in brickkilns. Higher 
grade coal was imported primarily for use 
in thermal power generation. The Japanese 
International Cooperation Agency provided 
technical expertise in the preparation of a 
feasibility report for an integrated Lakhra 
coal mining thermal power station. The 
projected cost of the project, if completed in 
1987, was estimated at $1.2 billion, with a 
foreign exchange component of $612 mil- 
lion. Approximately 36 million tons of re- 
serves were proven to be of sufficient quali- 
ty to feed a 200-megawatt thermal power- 
plant. The Pakistani Water and Power De- 
velopment Authority envisioned Lakhra 
stage 2 in 1990 expanding capacity by 300 
megawatts. The facility was designed to 
accommodate capacity up to 1,000 mega- 
watts. The project continued to be delayed 
because of the large financial requirement 
and technical problems associated with the 
higher sulfur coals. 

Natural Gas.—Recoverable reserves from 
dry gasfields and associated gases from the 
oilfields were estimated at 16 trillion cubic 
feet. The Oil and Gas Development Corp. 
recently estimated offshore resources at 8.4 
bilion cubic feet. At yearend 1981, the 
remaining marketable reserves were esti- 
mated at 13.3 trillion cubic feet, and the gas 
was projected to last approximately 50 
years at the current production rate. Con- 
sumption during 1980-81 was 265 billion 
cubic feet. Natural gas supplied 35% of the 
total energy needs of Pakistan during 1980 
and was estimated to have supplied 42% of 
total energy needs in 1981. 
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The Sui Gasfields met 80% of the total 
gas demand, with roughly 9095 of the gas 
consumed by the industrial sector. Thermal 
power stations, fertilizer factories, and ce- 
ment facilities were the three largest indus- 
trial consumers of natural gas. Large in- 
creases were reported to be consumed by 
the thermal-power-generation industry, ow- 
ing primarily to the commissioning of the 
third 210-megawatt unit of the Gudu power 
station. 

A 2-year appraisal program was launched 
at the Dhodak and Pirkoh Gasfields, located 
within the Punjab and Baluchistan regions, 
respectively. Objectives were set to evaluate 
the size of the fields and estimate the 
volume of gas and condensate reserves at 
Dhodak and the volume of gas reserves at 
Pirkoh. Preliminary estimates have reveal- 
ed 1 trillion cubic feet of gas at Pirkoh, and 
six development wells were expected to be 
completed in the area by 1983. Pakistan 
signed a $55 million loan with the Asian 
Development Bank to develop the Pirkoh 
Gasfield and lay a pipeline. An 18-inch- 
diameter, 120-million-cubic-foot-per-day 
pipeline was envisioned to transport gas 
from Pirkoh to the Sui Field and transmis- 
sion network. The initial phase of the 
Pirkoh gas project was expected to supply 
72 million cubic feet per day by 1984. 

There were five gas processing plants 
in Pakistan as of July 1981, with total 
throughput capacity of 720 million cubic 
feet per day. Pakistan Oilfields Ltd. initi- 
ated two refrigerated absorption plants dur- 
ing the year, utilizing associated gas from 
the Dhulian and Meyal Oilfields. 

Pakistan's gas distribution network was 
estimated to cover 14,500 kilometers by 
yearend 1981. Construction work was initi- 
ated in July 1981 to lay a 12-inch-diameter, 
350-kilometer pipeline from Sui Indus Right 
Bank pipeline to Quetta and other towns en 
route within Baluchistan. The Quetta gas 
pipeline project was estimated to cost ap- 
proximately $670 million with a 51% for- 
eign exchange component. The foreign ex- 
change component was expected to be pro- 
vided by the Kuwait Fund for Economic 
Assistance. 

The gas transmission capacity of the In- 
dus Right Bank pipeline was expected to be 
expanded from 135 million cubic feet per 
day. The expansion project involved the 
installation of mainline compressor stations 
at Shikarpus and Dadu and a booster sta- 
tion at the Sari-Hundi Gasfields. 

The Hydrocarbon Development Institute 
of Pakistan was in the process of commis- 
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sioning two compressed natural gas (CNG) 
pilot projects. The objective was to replace 
gasoline and imported diesel fuel with CNG 
at stations in Karachi and Islamabad. 

Oil.—The Pakistani Government contin- 
ued to place a high priority on oil explora- 
tion and development, which was reflected 
in the 17% increase in the 1981-82 budget of 
$1.8 million. The Oil and Gas Development 
Corp. (OGDC), the largest Government hy- 
drocarbon agency, was allocated 55% of the 
budget. OGDC drilled 7 of the 33 wells and 
operated 5 rigs during 1981. Other drilling 
was carried out by approximately 11 other 
public and private sector companies. À total 
Government investment of $2.8 million was 
envisioned to finance the drilling of eight 
exploratory wells, four development wells, 
and one appraisal well in 1982. , 

Oil was found for the first time in the 
lower Indus Basin, about 22 kilometers 
northwest of Badin, within the Sind region. 
The Khaskeli No. 1 well was spudded on 
May 14 by Union Texas Co. (United States), 
reaching a total depth of 2,559 meters on 
June 16, 1981. Union Texas, the operator for 
Cities Service Co. (United States) and 
OGDC, was expected to proceed with devel- 
opment drilling in 1982. The group held an 
18,000-square-kilometer concession in the 
Thatta district of the lower Sind region. By 
yearend 1981, Khaskeli No. 2 was also 
reporting a show of oil. Union Texas plan- 
ned to drill three more wells in the area. 

OGDC and Pakistan Shell Petroleum De- 
velopment BV agreed on a supplemental 
petroleum concession of 11,000 square kilo- 
meters. Under the agreement, a 4-year li- 
cense was granted for the additional area. 
Shell was already committed to survey and 
drill a deep well at Pabbi Hills, NWFP. 

A memorandum of understanding was 
signed between the Government and a 
group that included Occidental Petroleum 
Corp. for a 640-square-kilometer explora- 
tion concession in the north Potwar area of 
NWFP. The private sector group planned to 
spend $19 million in the concession for 4 
years. Seismic surveys were planned, and 
two wildcat wells were expected to be drill- 
ed during 1982-83. 

OGDC, with assistance from the Canadi- 
an International Development Agency, 
drilled two more wells at Dakhni and Tut 
within the Attock district, NWFP. Produc- 
tion testing was carried out at Tut No. 2, 
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while Tut Nos. 12 and 18 were nearing their 
target depths by yearend 1981. 

Pakistan Petroleum Ltd. (PPL) drilled six 
development wells during 1981. PPL, in 
joint participation with OGDC, conducted 
seismic surveys of the recently discovered 
(1979) Adhi Oilfield structure. Adhi No. 7 
was drilled below 2,300 meters, and Adhi 
No. 8 was spudded on December 14, 1981, by 
contract drillers, Deutag Ltd. (Federal Re- 
public of Germany). PPL agreed to transfer 
a concession held in the east Potwar area to 
OGDC. The agreement called for AMOCO 
Pakistan Exploration Co. and OGDC to 
carry out joint exploration, which included 
drilling three wells in the area. 

Pakistan's refinery capacity was 46.8 mil- 
lion barrels per year in 1981, divided among 
Pakistan Refinery Ltd.—18.3 million bar- 
rels, National Refinery Ltd.—15.3 million 
barrels, and Attock Refinery Ltd.—13.2 mil- 
lion barrels. The Pakistan Refinery Ltd., 
located at Karachi, contracted with Lumus 
Co. Ltd. (United States) to expand annual 
capacity. The revamping was expected to 
consist of installing a vacuum distillation 
unit, a deasphalting unit, and a lube refin- 
ery by 1984. 

An oil-product pipeline extending 865 
kilometers from Karachi to Gujrat near 
Multan was commissioned. Oil-marketing 
companies obtained the products at the 
Gujrat Depot. An oil terminal located at 
Gujrat was recently constructed by the Pak- 
Arab Refinery Co. Operations were reported 
to have commenced in May 1981. 

The Government commitment towards 
enhancing the effectiveness of the hydrocar- 
bon sector was reflected in the establish- 
ment of a petroleum testing center in Sep- 
tember 1981. The sponsor, Hydrocarbon De- 
velopment Institute, located the center at 
Lahore, Punjab. In addition, the Govern- 
ment was expected to conduct a detailed 
feasibility study on the market and demand 
for petrochemicals. 


1Physical scientist, Division of Foreign Data. 

*Pakistan's fiscal year runs from July 1 through June 
30. Textual material reported in fiscal years unless other- 
wise specified. 

Where necessary, values have been converted from 
Pakistani ru (PRs) to U.S. dollars at the rate of 
PRs9.90 = US$1.00. 

*Mining Annual Review—1981 (London). P. 451. 

SPakistan Economist (Karachi). V. 21, No. 26, June 27, 
1981, pp. 37-38. 

$— — —. The Fertilizer Fix. V. 21, No. 52, Dec. 26, 1981, 
pp. 24-25. 
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The Mineral Industry of Peru 


By Doris M. Hyde! 


In 1981, the Peruvian economy registered 
a gross domestic product (GDP) of $20 
billion.? The real growth rate of 3.9% com- 
pared favorably with the 3.1% rate achiev- 
ed in 1980 but was less than that projected 
early in 1981. The average rate of inflation 
for 1981 was about 73%, but the official rate 
of currency devaluation was held to 45%. 

The minerals sector accounted for slight- 
ly less than 9% of the GDP in 1981. The 
value of nonfuel mineral exports reached 
$1.5 billion and represented 43% of total 
export earnings, a decrease from its 47% 
contribution in 1980. There was a 20% drop 
in the 1981 nonfuel mineral export value 
from that of 1980, which was unusual for 
Peru but was in accord with generally 
depressed world metal prices and the do- 
mestic circumstances that reduced copper 
production. 

The $684 million value of 1981 petroleum 
exports represented a 12% decrease from 
that of 1980. Nevertheless, petroleum easily 
maintained its newly acquired position as 
Peru’s leading mineral foreign exchange 
earner because of the poor performance 
from the copper industry. Petroleum con- 
tributed almost 22% of the $3.2 billion 
value of total exports. 

For the most part, all mining sectors were 
affected by a combination of adverse events. 
These included natural disasters that dis- 
rupted the transportation of minerals, sup- 
plies, and fuel, both to and from the central 
mining region; labor unrest; postponements 
of expansion plans; and cash-flow problems 
intensified by generally depressed market 
prices for metals. 

The medium- and small-sized mining sec- 
tors were particularly affected by low prices 
for their products. To assist these compa- 
nies through this critical period, the Banco 
Minero del Peru increased its short- and 
medium-term loans by almost 79%. The 


small-sized mining sector obtained 45% of 
these loans, and the medium-sized sector, 
40%. Other forms of transitory credit were 
also made available to assist the miners 
with working capital. 

The bank began the construction of 20 
new concentrators to be situated through- 
out the country. These concentrators were 
to be rented to small operations for a maxi- 
mum period of 5 years. The concentrator 
capacities ranged from 20 to 200 tons per 
day, depending on the particular needs of 
each region. The first of these concentra- 
tors, a 40-ton-per-day flotation plant, was 
inaugurated in September in the Depart- 
ment of Cuzco. The remainder was expected 
to be installed by the end of 1982. 

The large-sized mining sector was also 
affected by adverse circumstances. Owing to 
labor problems at all three of its operations, 
Southern Peru Copper Corp. (SPCC) experi- 
enced a 15% drop in blister copper produc- 
tion. The work stoppage of almost 60 days 
was the longest in the company’s history. 
SPCC was frustrated in its attempt to refi- 
nance the Cuajone operation. The company 
indefinitely postponed plans to expand pro- 
duction from both of its mines. 

Refined copper output at the La Oroya 
metallurgical complex of Empresa Minera 
del Centro del Pera (CENTROMIN PERU) 
was down slightly because of transportation 
problems caused by the aftermath of ad- 
verse weather. Copper production from the 
Ilo refinery of Empresa Minera del Pert 
(MINERO PERU) was reduced 11% in 1981 
when the SPCC strikes curtailed blister 
deliveries. MINERO PERU also endured a 
short strike at its refinery. Pessimistic cop- 
per price projections were largely responsi- 
ble for delaying the Ilo refinery's expansion 
plans. 

The number of strikes in the mining 
sector decreased from 123 in 1980 to 37 in 
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1981, but the total effect was more harmful 
in 1981. The value of strike-lost production 
in 1980 was estimated at $75 million, but in 
1981, with 70% fewer strikes, the lost pro- 
duction was valued at $100 million. Lost 
copper production due to the strike at SPCC 
was valued at $65 million. 

Government Policies and Programs.—In 
1981, the Government completed a series of 
legislative actions to reform mining and tax 
laws in an effort to encourage foreign in- 
vestment. 

The mineral marketing monopoly of 
Minero Perú Commercial (MINPECO) was 
eliminated through Legislative Decree No. 
44, issued February 27, 1981. As a result, 
trading companies opened or reopened of- 
fices in anticipation of competing for min- 
ing sales contracts once agreements with 
MINPECO expire. Legally, MINPECO re- 
tained the right to market production from 
the three wholly state-owned enterprises. 
The decree established MINPECO as a lim- 
ited liability company subject to the Law of 
Mercantile Companies. 

Legislative Decree No. 35, issued Febru- 
ary 27, 1981, modified the General Mining 
Law, Decree Law No. 18880. This decree 
altered the structure of MINERO PERU so 
that it could be operated as a limited liabil- 
ity company. All special mineral rights of 
the state were transferred to MINERO 
PERÜ. MINERO PERÜ may form joint 
ventures with private foreign and local 
companies to develop large mining projects 
as Empresas Mineras Especiales. MINERO 
PERU would retain a minimum 25% equity 
in these special mining companies. 

Legislative Decree No. 33 exempted the 
mining and petroleum companies from pay- 
ment of certain taxes created by Decree 
Laws 21528 and 21529 of 1976, including the 
17.5% tax on exports and domestic sales. 
The decree allowed for a gradual phasing 
out of the export tax on a quarterly basis, 
with applicable taxes varying for individual 
mining sectors until June 30, 1983. By that 
date, the tax rate for the large-sized mining 
sector and petroleum and petroleum deriva- 
tive producers was scheduled to have been 
reduced to 596. Producers of silver would 
have had their tax reduced finally to 2%, 
and all other mining companies would have 
had their tax reduced to 3.5%. 

The export tax had generated 10% of the 
Government's total tax revenue. To cushion 
the fiscal impact of the export tax reduc- 
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tion, a new 5% sales tax was imposed on 
each sale and/or export transaction of prod- 
ucts whose prices are subject to internation- 
al quotations. This new sales tax was al- 
lowed to be credited as an advance income 
tax payment. Small producers, gold and 
heavy sand-mining companies, Empresa 
Minera de Hierro del Perú (HIERRO 
PERU), and the Cerro Verde I operation of 
MINERO PERU were exempted from the 
sales tax payments. 

In June, Legislative Decree No. 154 pro- 
vided for a 50% reduction in the sales tax 
due on minerals whenever the daily inter- 
national prices fell within specified ranges 
during 1 calendar month. The ranges were 
set at $9.00 to $9.50 per ounce (Handy & 
Harman) for silver, $0.83 to $0.88 per pound 
on the London Metal Exchange (LME) for 
copper, $0.30 to $0.33 per pound (LME) for 
lead, and $0.37 to $0.40 per pound (LME) for 
zinc. No sales tax would be paid when daily 
prices fell below these prices for any period 
exceeding 1 month. 

Legislative Decree No. 109 of June 12, 
1981, was the new General Mining Law, 
which became effective September 1, 1981. 
The law redefined small-sized mining, with 
attendant special tax benefits, by increasing 
the production limits from 200 to 350 tons of 
ore per day for metals and up to 500 tons 
per day for coal or nonmetals other than 
construction materials. As originally set 
forth in Legislative Decree No. 44, it elimi- 
nated the state's monopoly on the market- 
ing of minerals and in the installation of 
refineries and smelters. This allowed a 
number of small lead-zinc smelter compa- 
nies to open up operations. The new mining 
law also reaffirmed the special position of 
gold mining, redefined the role of the state- 
owned companies in the mining sector, 
redesigned the system for registering min- 
ing claims, and provided a variety of tax 
benefits and investment incentives. Some of 
the tax and investment incentives had been 
enacted earlier as modifications to the old 
mining law. 

Implementing regulations for the Decem- 
ber 1980 Petroleum Law, Decree Law 23231, 
were issued on March 20, 1981, as Supreme 
Decree No. 005-81-EM-DGH. The regula- 
tions concerned the criteria for extensive 
reinvestment tax credits and were general- 
ly thought to encourage increased explora- 
tion and foreign investment. 
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PRODUCTION 


Overall, Peru’s mineral production had a 
mixed performance in 1981. Labor problems 
at the SPCC Cuajone and Toquepala Mines 
in southern Peru was the primary reason 
for decreased copper production. Problems 
stemming from adverse weather conditions 
and depressed world market prices affected 
mineral output from producers elsewhere in 
Peru. CENTROMIN PERU continued to 
produce the widest range of minerals and 
metals. : , 

In 1981, CENTROMIN PERU's seven 
mining units accounted for 8% of total 
mined copper production, 43% of zinc, 41% 
of lead, and 24% of mined silver production. 
CENTROMIN PERU production at the La 
Oroya metallurgical complex is shown in 
table 2. Peru’s refined zinc production dou- 
bled in 1981 as a result of the completion of 
the MINERO PERU Cajamarquilla zinc 
refinery. 

The gold boom continued, and gold repre- 
sented Peru’s most active mineral sector. A 


small new gold rush occurred along the 
coast north of Lima near Chimbote. The 
Madre de Dios area in the eastern jungles, 
east of Cuzco and north of Puno, continued 
to attract mining interest. 

In 1981, the average petroleum produc- 
tion of about 193,000 barrels per day not 
only failed to meet the targeted goal of 
225,000 barrels but dropped slightly below 
the 1980 production level of 195,000 barreis. 
One reason for this was the failure of the 
consortium of Occidental Petroleum Corp.- 
Bridas Exploraciones y Producción of Ar- 
gentina to significantly increase production 
from its secondary recovery program in the 
Talara north coastal area. In addition, pro- 
duction from the jungle areas was restrain- 
ed from reaching its potential by problems 
related to transportation. The targeted pro- 
duction rate for 1982 was set at 230,000 
barrels per day, based on anticipated im- 
provements in the above areas. 


Table 1.—Peru: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 19815 
METALS 
Antimony: 
Mine output, metal content 819 745 1546 344 640 
]⁰Ü˙Uii A hea 504 489 477 427 478 
Arsenic, white 1.367 1.257 3,222 3.205 2,676 
Bismuth: 
Mine output, metal contennntt 644 611 527 497 639 
f ]5i˙ ] ˙ WAA A A E 516 611 527 497 639 
Cadmium: 
Mine output, metal content 380 e350 424 490 511 
MM ³Aꝛà¹¹ͥ¹ y emus 182 169 190 172 302 
Copper: 
Mine output, metal content |... 7338,110 ™366,753 7390,720 366,800 321,614 
SEPT sulfate (Cu content) __ __________ 1,311 1,228 1,395 4,665 5,595 
etal: 
Smile wk ee 307,425 318,900 371,385 321,021 253,438 
cus Refined... ee 187,183 182,754 230,835 226,299 209,100 
old: 
Mine output, metal content troy ounces. . 104,393 7112, 656 1124, 434 132,139 156,895 
Met! e ues do- _ _ - 53,242 748,258 "56,858 57,196 55,781 
Indium: «RE kilograms_ _ 3,734 3,302 3,484 3,675 3,489 
Iron and steel: 
Ore and concentrate: 
Gross weiggnt thousand tons. _ 6,284 4,921 5,444 5,705 6,069 
Iron content do 4,064 3.199 3.622 3,765 4.007 
Metal: 
Pig AFOl Ü˙ es eto es do- 244 244 265 261 235 
Ferroalloys ___________________ *500 *1,800 *1,800 *1,800 1,800 
Steel ingots and castings 
Tn thousand tons 379 374 436 471 332 
ad: 
Mine output, metal content ____________ 175,708 182,704 174,000 176,955 186,735 
[15 MP TP" 19,258 14,269 85,706 19,939 19,236 
Molybdenum, mine output, metal content 456 729 1,196 2,688 2,488 
Senium metal, refined ________ kilograms_ _ 15,936 12,927 18,320 22,920 22,478 
ilver: 
Mine output, metal content 
thousand troy ounces _ 739,731 137.022 139,248 42,989 46,940 
Metal! !f!·¾ 8 do. ... 22,319 "20,897 725,488 23,797 23,853 
Tellurium metall kilograms_ _ 18,370 715,417 721,233 20,920 21,310 
Tin, mine output, metal content 1329 "458 1870 1.077 1.519 
Tungsten. mine output, metal content 526 582 1564 549 521 


See footnotes at end of table. 
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Table 1.—Peru: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981? 
METALS —Continued 
Zinc: 
Mine output, metal content F405,250 F402,600 432,000 481,596 496,707 
Metal lure ndum ac: 66,949 162,852 68,195 63,829 125, 000 
NONMETALS 
BI.: K 8 1434, 500 1395, 500 1444, 500 414, 600 409,100 
Boron materials, crude (borate ) €5,000 €6,000 €12,000 €21,000 16,644 
Cement, hydraulic... thousand tons 1,929 2,020 €2,500 *3,000 3,080 
nak e ain te y ³Ü¹AA 362,798 269,755 361,800 485,174 500,600 
ays: 
Bentonite EETA PEERS 8 31,200 18,805 30,500 
Fire clay- --------------------———- 9,682 13,037 13,250 13,325 8,520 
Kaolin — o ³ 88 2,698 3,752 4,052 5,500 6,000 
Common clay- ------------------—- 272,193 252,948 399,090 309,800 754,256 
CC i he i es 8,474 4,928 3) 
Feldspat 2.184 2, 461 2,176 15,600 21,600 
rr o ce aue Cn 3 3 a M o» 
Gypsum, cruỹlfeꝙßß 142,751 168,936 217,490 280,000 350,000 
JJ PC P ⁵⁵¼¼( E E 150 100 60 574 
Nitrogen: N content of ammoniaa 83,000 81,000 *80,000 61,700 97,500 
Phosphates, crude: Guano oe ee 5,000 13,900 12,000 
Salt, all types 317,857 348,056 398,820 456,987 500,000 
Stone, sand and gravel: 
Dimension stone: 
Marble. x i LE 2,461 7,067 14,535 NA 3,072 
Slate j 8 30, 300 : NA NA NA 
Crushed and broken stone: 
omite o o A EE 1,535 5,510 
Limes tone 2,764 3,371 2, 810 3,175 3,800 
rtz and quartzi tee 2,250 2,170 
iliaa thousand tons 174 80 NA NA 18 
Sand and grave! do- 3,291 2, 887 2,577 3,596 2,538 
Sulfur: 
Elemental: 
INGUIVG cum Ai A A 109 102 98 ics mc 
Byproduct of metallurgy c 20,000 18,000 *20,000 *20,000 20,000 
Sulfuric acid, gross weint 50,983 41,292 153,762 51,801 170,801 
Tale and related materials: f 
Tale e d 88 721 231 2,700 *2,100 2,100 
Pyrophyllite --------------------- 10,714 8,678 13,270 *12,000 12,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 5,698 5,661 3,182 $3,500 3,500 
Anthracite — - ne caseras cr LL 27,847 41,235 45,892 89,471 157,000 
Bituminous % 0 3) Q3) Q3) Q3) (°) 
Coke, all types 10, 000 10,000 10,000 10,000 10,000 
Gas, natural: 
Gross.. million cubic feet. 12,163 68,970 13,118 *61,500 67,000 
Marketeeelllk ----- do...- *32,900 31,877 21,053 *21,000 21,000 
Natural gas liquids: 
Natural gasoline and other* 
thousand 42-gallon barrels... 493 521 464 353 350 
Propane! s onu 8 do- 74 60 47 75 75 
BU llô§ĩ ͤ·oR A 8 do... 8 7 9 9 
TOUR. tecti . eene oce do- 575 588 520 437 434 
Petroleum 


e PP do... 33,216 55,079 69,952 71,369 70,100 


Refinery products: 
Gasoline: 


Aviation do- 3) (3) 1 (3) (3) 
Motor do- 11.981 11.102 13,088 12,810 12,500 

Jet fuel!!! do... 825 812 2, 657 ; 3,200 
Keros ine do- 5,017 5,538 6,156 6,741 6,500 
Distillate fuel olli do... 7,304 9,746 11,949 12,339 12,500 
Residual fuel oil do- 15,448 14,523 15,462 16,622 16,500 
Lubricants- - ------------- do... 63 70 141 85 100 
vini petroleum gas... ---- do- 1.220 1.274 1.237 1.145 1.100 

RS p P do- 246 212 181 1 

Unspecified FFC do— 217 125 { 104 159 160 
Refinery fuel and losses do— 505 193 254 260 
fr tes ch tt do... 43,326 44,399 51,169 53,556 53,000 


*Estimated. Preliminary. ‘Revised. NA Not available. 
1Table includes data available through Aug. 19, 1982. 

3Revised to zero. 

Less than 1/2 unit. 

*Includes hexane. 
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Table 2. Peru: Smelter and refinery production of CENTROMÍN PERU 


(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981 
Refined metals: 
PPer uisu ͤ ALL ae 55,022 51,897 54,291 54,104 50,026 
n e e rem 8 19,243 14,255 85,112 81,976 79,236 
Jr es Sues rn ne N 66,949 62,852 68,196 63,829 67,966 
/// / AAA ee troy ounces. . 21,572,344 20,896,528 25, 488,117 23,970,564 23,853, 133 
ld ino 8 do- 36,369 32,220 42,937 42,455 42,425 
Bismuth 222.605 3 ncs 88 516 611 523 498 639 
Cadmium cae 182 170 190 172 182 
Indiüm -—— — 88 kilograms- _ 3,734 3,302 3,845 3,610 3,489 
Selenium do- 15,936 12,941 18,320 22,908 22,418 
r nnns do- 18,370 15,418 233 920 21,310 
Metals in blister copper for export: 
Copper contennt᷑ůd „ 1.486 S 1,340 1,859 AI. 
Silver content troy ounces. _ 303,524 = 292,849 „555 ses 
Gold content do... 569 EM 6 981 P 
Subproducts: 
ntimony, crude_________________-_~- 528 488 477 427 478 
Antimonial led 102 9 95 15 UM 
Arsenic trioxide ___________________ 1,405 1,322 1,415 T2415 2,164 
Copper sulfat 5,625 5,271 5,987 6,038 5,729 
Zinc sulfate -_——----------------——- 2,039 1,826 2,003 2,283 2,144 
Sulfuric acid --—----------------—- 50,983 1,292 53,162 51,802 ,990 
TRevised. 


Source: CENTROMÍN PERÜ annual reports for 1977-81. 


TRADE 


The Central Reserve Bank preliminary 
statistics on nonfuel mineral exports in 
1981 indicated a total value of about $1.5 
billion, a 20% decrease from the $1.8 billion 
record set in 1980. This substantial drop in 
mineral export value resulted from general- 
ly depressed world market prices for metals 
and a decrease in Peru's copper production. 

The United States was the leading recipi- 
ent of MINPECO mineral exports, import- 
ing 79% of the silver, 31% of the lead, 22% 
of the copper, and 1996 of the zinc. Western 
European countries imported 31% of the 
copper, 27% of the lead, and 42% of the zinc 
exports. The Republic of Korea and Japan 
received about 80% of the iron ore exports. 

Petroleum exports in 1981 were estimated 
at 54,541 barrels per day, valued at slightly 
under $700 million for the year. Peru ex- 
pected 1982 crude oil exports to reach 85,000 
barrels per day and to contribute over $1 
billion to foreign exchange earnings. This 


export goal for 1982 remained subject to 
continued production increases from sec- 
ondary recovery operations, the improve- 
ment of pipeline transport from the north- 
ern jungle fields, and conservative increases 
in domestic consumption. Domestic con- 
sumption of petroleum continued to rise at 
a rate of about 2% per year and in 1981 
reached 138,300 barrels per day. 

Through legislation enacted in 1981, 
MINPECO lost its monopoly in the market- 
ing of minerals. Henceforward, MINPECO 
only acts on behalf of the state-owned com- 
panies plus any private companies that 
request its services. The change in MIN- 
PECO's status had no major affect in 1981 
since all of the 1981 production had been 
sold prior to the legislative action. 

Preliminary figures on 1981 mineral ex- 
ports through MINPECO are shown in table 
3. 
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Table 3.— Peru: Mineral exports, 1981 preliminary data 
(Thousand fine metric tons unless otherwise specified and thousand dollars) 
Product Quantity 
Copper: 
Refined LE pm TU ee a 217 
Refined O08 dd d uo LEE 4 
III OTT REL m 105 
0 ³ðV¹. ⁰ꝙ yd a 88 25 
...... peti E Sh A 351 
Lead: 
Fr ͥͤͤ 5Ü¹Ü¹ͤw r Sa Ste ⁰ 2. ee 87 
C o³⸗Aſ/ ⁰ ¹˙-mm ſyydßf k d d a 58 
UVV CER A ⁵⁰⁰⁰⁰mtx 8 1 
17; ͤͥ ²mMn0 d ] . öm ů;-᷑ K UAE 146 
Refined silver - - --------------------—--—-——-—--———— metric tons_ _ 895 
Zinc: 
Refined. ˙ ꝰ d ͥ. (A it ct ed 104 
eee ³ A ct e Se da aec LS ced 316 
EGFFMeS.-— om n nu ret uL es ce ee ul LA Lec m 10 
jp 7 MUCRONE PR ee 490 
Other metals... o oo ⁰⁰y te coco kt Cas 88 NA 
ICI! ⁰¹ꝛ w ⁰⁰mʒd; 8 5,803 
// a p e XX 
NA Not available. XX Not applicable. 


Source: U.S. Embassy, Lima, Peru. State Department Airgram A-17, May 28, 1982. 


Table 4.—Peru: Exports of mineral commodities’ 
(Metric tons) 


Commodity 


Antimony: 


|j0 LOC PR perm 
Arsenic trioxide ——-—.-——-——— ⁵ Ä ĩ ͥ his Eos ee c rir uL. Ea 
Bismüth; et hh se one ce uuu eL dE E E E pe em 
Cadmium, refined_______________________________ LLL LL 


N 
re and concentralee ! 
C ͥ ⁰¹˙¹· ²ð-ͤj rms DT 


Refinéd cathode ³o¹ / Se dd 

Refined e l y ⁰k en eee ULL 

Wire e é x d Ec ß M ß Edict es 
a/ ³ mmt vd y 
Iron oren aaaea CT PT dd ³⁰ dd èͤ A ans ce fa es 
Lead: 

Ore and concentrate _____________________________ LLL 

Refined 
Molybdenum concentralſddadaſaaee ~~ ~~ __ LLL 
Selenium, refined 
%%% ⁰ pP eg icy ⁰·˙w ea seating lee eg ey eee cee an tr NER 
Tellurium.reüned- — —— eh ce as ⁰⁰ ⁰⁰ dd ð d caput eed iy as 
Tin concentraté- nce no aa i) r ot aA ee Ug 
Tungsten concentrate_ ß cL ee ee E 
Zinc: 

h ct ES uo seis eh cue De OLLI cet seu oM UNA, 

Refined 

p d e d ped arce 

ßCJßJõdöĩ.⁵ĩ ð . dd ⁊èͤ dd dy K y 


Table includes partial export data; information on destinations of exports was not available. 


693,639 
91,292 


20 


Source: La Minera En El Peru, 1980, Editores Tecnicos Asociados, S.A., Pueblo Libre, Peru, 1981, p. E27. 


Value 


374,000 
8,000 
165,000 
36,000 
583,000 


62,000 
154,000 


218,000 
320,000 
87,000 
166,000 
4,000 
257,000 
50,000 
106,000 
1,534,000 


69,811 
129,985 


180,054 
26,042 
3,202 

3 
5,500,328 
156,721 
14,221 
2,995 

3 

495 

5 


2,214 
996 


154,348 
37,818 
90 
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COMMODITY REVIEW 


METALS 


Copper.—The 11% downturn in 1981 cop- 
per production was primarily due to labor 
problems and other factors related to ad- 
verse weather. Table 5 shows the principal 
producers of copper ores and concentrates. 

Labor problems beset SPCC at all three of 
its operations. The Toquepala Mine was 
closed 56 days owing to strike activity, the 
Cuajone Mine lost 49 days of production 
owing to work stoppages, and the Ilo smelt- 
er underwent 54 days of strike activity. 
Labor, fuel, and maintenance costs rose 
significantly during the year, while the 
average refined copper price during 1981 
was almost 77 cents per pound compared 
with 96 cents in 1980. In 1981, SPCC net 
earnings fell $65 million below the $85 
million reported for 1980. 

During 1981, SPCC conducted studies on 
all economic, technical, and legal aspects of 
expanding production at its two mining and 
concentrator operations. As a result of these 
studies, the company decided to delay the 
projects until market conditions and the 
financial climate improved. 

SPCC continued to use the marketing 
services of MINPECO on a joint basis. The 
company planned to use MINPECO services 
in 1982 while continuing to establish itself 
as both a producer and marketer of copper. 

CENTROMIN PERU’s Cobriza Mine cop- 
per production decreased because of labor 
unrest and an 18-day work stoppage caused 
by fuel transportation problems. The expan- 
sion work on the mine, initiated in 1977, 
was almost complete by the end of 1981. The 
new concentrator, located at Pampa de 
Coris on the Mantaro River, was expected to 
be completed by mid-1982, followed by the 
completion of the mine expansion project in 
September. This $261 million project was 
designed to more than triple Cobriza’s an- 
nual production capacity to 205,000 tons of 
concentrate containing 25.4% copper. In 
addition, about 6 ounces of silver per ton of 
concentrate would be obtained. Cobriza’s 
proven ore reserves were determined to be 
about 30 million tons, averaging 2.16% 
copper and 0.55 ounce of silver per ton. This 
was considered sufficient for a 10-year mine 
life providing additional reserves are not 
identified. 

MINERO PERU maintained a normal 
production level at its Cerro Verde I copper 
mine, located 24 kilometers southwest of 
Arequipa in southern Peru. The company 


began substituting sulfuric acid produced at 
its new Cajamarquilla zinc refinery instead 
of using imported acid for leaching pur- 
poses. In 1981, the Cerro Verde project 
produced about 33,300 tons of copper cath- 
odes, plus 2,450 tons of concentrate, grading 
47.5% copper, from the sulfides pilot plant. 

The 60 million tons of Cerro Verde I 
copper oxide ore reserves are underlain by 
1.2 billion tons of copper sulfide ore, which 
MINERO PERU has called Cerro Verde II. 
Negotiations with various companies dur- 
ing the past 4 years to develop the Cerro 
Verde II project were not successful. In 
1981, MINERO PERU decided to develop 
the project through engineering consult- 
ants. Accordingly, in November, Kaiser En- 
gineers International Inc. was selected to 
manage the first phase of construction and 
development of Cerro Verde II. 

The Cerro Verde II project requires ex- 
panding the Cerro Verde I Mine, the con- 
struction of a concentrating plant to treat 
20,000 tons per day of copper sulfide ore, 
and arrangements for tailings disposal. In 
addition, the project entails the construc- 
tion or expansion of facilities for transport- 
ing concentrate to the Port of Matarani, 
additional port facilities, and increased wa- 
ter and electrical power supplies. 

The cost of Cerro Verde II was estimated 
at $300 million. MINERO PERU was nego- 
tiating for loans from Japanese sources. 
Construction was to start in 1982 and reach 
completion by the second half of 1984. 
Meanwhile, MINERO PERU began limited 
preparatory work to develop the mine and 
to prepare locations for the platforms to 
stockpile mined ore, the water tank, and the 
crushing plant. 

The labor problems at SPCC operations 
also affected the production of refined cop- 
per at MINERO PERU’s Ilo refinery. The 
lack of SPCC blister copper from August 17 
to October 3 and separate strike actions by 
the Ilo refinery workers from October 20 to 
November 5 reduced output 11%, from 
141,630 tons in 1980 to 125,534 tons in 1981. 

At CENTROMÍN PERÜ's refinery at La 
Oroya, total refined copper production fell 
by 8%. The decrease would have been more 
severe except for a substantial increase in 
copper cathode production. The metallurgi- 
cal complex encountered fuel supply and 
transportation problems caused by heavy 
rains that resulted in flooding and land- 
slides. In 1981, CENTROMÍN PERU invited 
engineering companies to submit prequali- 
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fication bids for modernizing the La Oroya 
copper circuit. In 1981, about 45% of the 
copper concentrates treated at La Oroya 
were purchased by CENTROMÍN PERU 
from small- and medium-size mines in the 
region. 

During 1981, progress continued on vari- 
ous copper projects throughout the country. 
Kaiser and Consultores Minero Metal- 
ürgicos S.A. completed a feasibility study on 
CENTROMÍN PERÜ's Toromocho polyme- 
tallic deposit. Proven ore reserves were 354 
million tons, assaying 0.7596 copper and 
0.36 ounce of silver per ton, plus other 
byproducts such as molybdenum, tungsten, 
zinc, and bismuth. Additional reserves of 
lower grade leachable ore have also been 
identified. The Toromocho deposit is located 
in the Morococha district, 142 kilometers 
east of Lima, and has been considered one of 
the more important deposits in Peru. At full 
production, the planned concentrator would 
produce 61,000 tons of copper and more 
than 2 million troy ounces of silver per 
year. The required capital investment over 
a 4-year construction period was estimated 
at $707 million. Financing arrangements 
have not been announced. 

CENTROMÍN PERÜ was also owner of 
Compañia Minera Los Montes S. A., created 
to develop the Monterrosas copper deposit 
located 20 kilometers northwest of Ica in 
southern Peru. By the end of 1981, construc- 
tion work on the mine and concentrator was 
nearing completion, and the project was 
expected to go onstream in- March 1982. 
Initial plant capacity was 750 tons per day, 
with expansion capability to 1,000 tons per 
day. Production was estimated at 16,000 
tons of copper concentrate per year, con- 
taining 25% copper and 0.26 ounce of gold 
per ton of concentrate. À small volume of 
concentrate, averaging 53% molybdenum 
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was also programed for recovery. 

The cost of the Monterrosas project was 
estimated at $14.2 million. Financing was 
obtained from the Crocker National Bank, 
$5 million; Corporación Financiera de De- 
sarrollo (COFIDE), $3.6 million; the Capital 
Fund, $1 million; and local sources. About 
80% of the investment for Monterrosas was 
made in local currency. 

Empresa Estatal Minera Asociada Tin- 
taya S.A. (EMATINSA), owned by MINERO 
PERU (45%), CENTROMÍN PERU (45%), 
and COFIDE (10%), obtained a total of $215 
million in loans from the Export Develop- 
ment Corp. of Canada and a group of inter- 
national banks. Construction work had 
been initiated in 1980, and EMATINSA 
expected the project to be onstream in 1984. 
The Canadian firm Surveyer, Nenninger 
and Chenevert was awarded the manage- 
ment services contract for this project. 

The other large copper development com- 
pany, Empresa Minera Especial Asociada 
Antamina S.R.L., was dissolved by mutual 
agreement of the partners in December 
after failing to obtain financing. The compa- 
ny was jointly owned by MINERO PERU, 
51%, and Geomin of Romania, 49%. Full 
ownership reverted to MINERO PERU, al- 
though Geomin was to be reimbursed for its 
contributions at their nominal value. The 
cancellation agreement gave Geomin the 
option to purchase, at market prices, up to 
15% of concentrate production for 15 years, 
whenever production begins. The future 
development of the Antamina copper-zinc 
deposit was uncertain at yearend. MINERO 
PERU was expected to create another mix- 
ed company with foreign interests. First- 
stage costs were estimated at $326 million 
for a production of 10,000 tons of copper 
concentrates per day. 


Table 5.—Peru: Principal producers of copper ores and concentrates 


(Metric tons of copper) 
Company 1979 1980 1981 rcent 
(1980-81) 
Southern Peru Copper Corp.: 

Cuajone Mines 183,521 150,829 133,100 -12 
Toquepala Mine Bi fi at Bat ich ENAT 8 107,552 108,491 92,055 -15 
MIN PERU e rcu ie 33,100 33,231 32,100 -2 
CENTROMIN PERU _______________-_---- 27,669 26,978 ,284 -6 
Cía. Minera Pativilca, S.A . ---------------- 4,920 14,643 4.801 +8 
Corp. Minera Nor Peru S.A ___________-__--- 13,719 13,357 3.175 -5 
Cia. Minera Condoroma, S.A . 3, 13,294 3,525 +7 
Minas Aguila SG. AůůA! „„ 5,410 15,282 3,325 -81 
Minas de Cobre de Chapi, S. A 2,300 72, 358 2,605 +10 
Cia. Minera del Madrigaalllll4 2,595 12,801 2, 600 -1 


TRevised. 
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Amax Exploration, Inc., decided to with- 
draw from the Pashpap copper-molybde- 
num project. The Government, however, 
was expected to promote the development of 
the 60 million tons of ore reserves, which 
average 0.8% copper and 0.053% molybde- 
num. The Pashpap reserves are located 380 
kilometers north of Lima in Ancash Depart- 
ment. 

Gold.—Almost 6096 of Peru's gold produc- 
tion resulted from placer mining, largely 
centered in the southeastern part of the 
country. CENTROMÍN PERU produced 
42,425 troy ounces of refined gold at its La 
Oroya metallurgical complex. This output 
easily establishes it as Peru's single largest 
gold producer, although a substantial quan- 
tity of the ore processed at La Oroya was 
purchased from other mining companies. 
Minas Ocofia S.A. was the largest private 
gold producer with a 1981 output of 11,253 
troy ounces from its underground lode mine 
in the district of Andaray, Department of 
Arequipa. 

Estimated recoverable gold production by 
source is shown, in troy ounces, in the 
following table: 


Change 

1980 1981 percent 

In ores and concentrates. _ 4,983 9,517 +91 
Refined and in blister 57,196 55,781 -8 
In placer gravels 69,960 91,597 +31 
Total. 232) eos 132,139 156,895 +19 


Source: As reported by Banco Minero del Pera. 


The Banco Minero purchased 104,747 
ounces of gold in 1981. The bank sold about 
1,100 troy ounces domestically, a 94% de- 
crease from that sold in 1980. Gold exports, 
on the other hand, reached 175,858 troy 
ounces, a 172% increase over that of 1980. 
The average price for gold in 1981 was $460 
per troy ounce, a 25% decrease from the 
average price in 1980. 

Despite the price decline, there was con- 
tinued foreign and domestic interest in 
developing gold deposits. Some former lode 
gold mines were scheduled to be reopened, 
and many new gold-exploration claims were 
filed. Among the larger foreign firms re- 
ported to be planning on opening offices in 
Peru were Anaconda Minerals Co.; Utah 
International, Inc.; and Consolidated Gold 
Fields. 

The Arias Group reopened the Salpo 
Mine near Quiruvilca, Department of La 
Libertad. The mine capacity was 100 tons 
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per day, but a water shortage limited ore 
treatment to 70 tons per day, averaging 200 
to 250 ounces of silver and 1.8 to 2.5 ounces 
of gold per ton. Development continued on 
the Poderosa deposit owned by an Arias 
Group subsidiary, Cia. Minera Poderosa 
S.A. This underground mine in Pataz Prov- 
ince, La Libertad Department, was schedul- 
ed to open in 1982. About 115,000 tons of 
reserves averaging 0.32 ounce of gold per 
ton has been identified. Another Arias 
Group subsidiary, Unidad Minera, complet- 
ed expansion of the Farallón Mine treat- 
ment plant from 80 to 180 tons per day. 
Farallón ore reserves were estimated at 
250,000 tons, averaging 4.2% zinc, 3.5% 
lead, 0.76% copper, and 0.048 ounce of gold 
and 4.3 ounces of silver per ton. 

Compania Aurifera Utupara S.A. resum- 
ed exploration at Utupara, Antabamba 
Province, Apurimac Department. Abandon- 
ed in 1960 because of difficult access and the 
low price of gold, construction of the new 
Antabamba Road and higher market prices 
have enhanced the mine's economic viabil- 
ity. The company was proceeding with in- 
frastructural development and additional 
exploration. Proven and probable reserves 
were placed at 80,000 tons, averaging 0.5 
ounce of gold and 1.5 ounces of silver per 
ton. Inferred reserves were estimated at 
300,000 tons. Production was expected to 
start in 1982. 

The jungle area of southeastern Peru 
continued to attract both Peruvian and 
foreign investors. Access to the various 
placer mines has typically required travel 
by air, road, water, and trail. Mines are 
operated under arduous working conditions. 

CENTROMÍN PERÜ had the largest 
placer operation with claims on two blocks 
of 15,000 hectares each. At the Bijahual 
claim on the Madre de Dios River, 80 kilo- 
meters west of Puerto Maldonado, 1 million 
cubic meters of auriferous material has 
been blocked out with an average grade 
of 0.011 ounce of gold per cubic meter. 
In December 1981, a pilot plant capable 
of treating 12 cubic meters of material 
per hour was installed at CENTROMÍN 
PERÜ's second claim, 110 kilometers west 
of Puerto Maldonado on the Inambari Riv- 
er, where 9.8 million cubic meters of aurif- 
erous gravels have been identified with an 
average gold content of 0.009 ounce of gold 
per cubic meter. Exploration to block out 
additional gold reserves was continuing. 

Aurifera Sur Oriente S.A. (AUSORSA) 
had the most successful company operation 
in the Madre de Dios area. In 1981, the 
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company had active operations in 16 conces- 
sions totaling more than 15,000 hectares in 
the Huepetue and Pukibe region, Manü 
Province. In this region, between the Hue- 
petue River and the junction of the Colo- 
rado and Madre de Dios Rivers, AUSORSA 
also controlled a group of companies owning 
concessions covering about 36,000 hectares, 
of which 24,000 hectares was under a devel- 
opment contract with Rio Holding Co. and 
Rio Tinto Finance and Exploration (RIOFI- 
NEX), both subsidiaries of Rio Tinto Zinc 
Corp. RIOFINEX had extensive exploration 
efforts underway. 

AUSORSA installed portable pilot plants 
for use at the Tigre and Choque sites of 
their active Huepetue region concessions. 
The plants consisted of simple riffles and 
sluices, suitable for both the region and the 
relatively unskilled operators. They were 
designed to handle 500 cubic meters of 
material per 24-hour feed of the black sand 
in which the gold is disseminated. After the 
washing process, mercury was added to 
amalgamate the gold particles and remove 
residual sand. The gold-mercury amalgams 
were burnt by a blowtorch to oxidize the 
mercury, leaving rough clots of gold. The 
concentrated gold was sent to Lima to be 
smelted and formed into bars. In 1981, 
oe produced about 2,100 ounces of 
gold. 

The Banco Minero had established offices 
in the Madre de Dios area at Puerto Maldo- 
nado, Colorado, Mazuko, Huaypetue, and 
Laberinto to purchase gold from thousands 
of individual miners. These miners mostly 
employed the mercury and blowtorch tech- 
nique for recovering the gold. They worked 
along the riverbanks and sandbars because 
land-based operations require expensive ex- 
ploration and machinery for mining. A 
blowtorch was again used by the bank prior 
to weighing for purchase. The Banco Min- 
ero based its purchasing price on a weekly 
average of international gold prices but 
deducted about $58 per ounce for various 
expenses involved in refining, assaying, and 
other operating costs. 

At its San Antonio de Poto gold placer 
deposit, Department of Puno, MINERO 
PERU planned to group hundreds of inde- 
pendent gold panners into cooperatives to 
which the miners would pay royalties. Two 
royalty contracts were in the final phase of 
preparation with the Cooperativa Aurifera 
de Producción Santiago de Ananea, which 
would transfer about 80 hectares to the 
cooperative. Another contract with Coop- 
erativa Minera Ancocala was in prepara- 
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tion. MINERO PERU has divided the San 
Antonio deposit into four work areas where 
private companies may initiate operations: 
Arequipa Pampa, Ancocala, Huachani, and 
Pampa Blanca. MINERO PERU had been 
operating on a small scale at Pampa Blanca. 
In midyear, a small gold-washing plant was 
installed with a capacity of producing be- 
tween 2,700 and 4,200 ounces of gold per 
year. This washing plant, purported to be 
the largest operating in Peru, encountered 
some problems and was modified. However, 
by the end of the year, the plant had oper- 
ated 122 days and produced less than 129 
ounces of gold. 

In the latter half of 1981, a new gold boom 
began on the Pacific coast, about 10 kilome- 
ters north of Chimbote in the delta area of 
the Santa River. These deposits had been 
quietly worked on a small scale since their 
discovery in 1978. Inevitably, the location 
became widely known, and by midyear, the 
region was inundated by over 1,000 gold 
panners, especially around Guadalupito 
Beach. By the end of the year, most miners 
were departing as the easily reached sur- 
face sands became well worked over. A 
more orderly mining plan was emerging as 
concessions were granted, limiting the hap- 
hazard or random pattern of gold-rush-style 
panning. 

After a short preliminary examination 
by geologists, the Santa River delta was 
thought to contain concentrations of gold, 
titanium, zirconium, and platinum. Gold 
was reportedly found throughout the land 
area going eastward from the coastline for 
about 5 kilometers to the Pan-American 
Highway and for about 25 kilometers in a 
northern direction from the mouth of the 
river. The depth of the gold-bearing materi- 
al had not been determined, and drilling 
programs were planned. In November, 
newspaper accounts of mining activity stat- 
ed that individual miners were panning 
between 5 and 6 ounces of gold per week 
using elemental panning and sluicing de- 
vices. 

Iron Ore.—The possibility of recovering 
cobalt, copper, and nickel from HIERRO 
PERU’s San Nicolás plant tailings had been 
under study. This potential recovery pro- 
gram aroused some interest in mining cir- 
cles, and HIERRO PERU installed an ex- 
perimental pilot plant. The company plan- 
ned, at first, to recover only the copper, 
retaining the tailings for possible later ex- 
traction of cobalt and nickel. In 1981, copper 
concentrate recovery from the pilot plant 
amounted to 1,467 tons, averaging 22% 
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copper, of which 1,404 tons was sold to CEN- 
TROMIN PERU for $331,500. Further met- 
allurgical studies were underway. 

In 1981, the beneficiation plants at San 
Nicolás operated at 75% of capacity because 
of weak market demand. HIERRO PERÜ's 
1980-81 production by category is shown in 
the following table, in thousand metric tons: 


Pro- 

1980 1981 jected 

1982 
Pellets 1.564 1.504 1.890 
Low silica pellets PES 193 240 
High-grade sinter feed 2,800 3,359 3,460 
Pellet feed in slurry form_ 265 202 . 
Pellet feed in cake form- 1,076 811 810 
Total 2 5,105 6,069 6,400 


Beneficiated iron ore exports in 1981 
amounted to 5.2 million tons valued at 
almost $94 million. The Republic of Korea 
purchased the major portion, 43%, overtak- 
ing Japan, which dropped to second place 
with 37%, while Yugoslavia purchased 
18%. Smaller amounts were shipped to the 
United States and Argentina. Peru did not 
export iron ore to Romania and Czechoslo- 
vakia in 1981. 

A feasibility study was underway for the 
construction of a plant to produce enriched 
iron for export using anthracite instead of 
coke. At a cost of $400 million, the 800,000- 
ton-per-year plant would enrich Marcona 
iron ore from 65% to 95% iron content. The 
project, if viable, would stimulate Peru’s 
coal industry. The primary sources of coal 
for the new plant would be from mines in 
the Santa Valley near Chimbote. Prelimi- 
nary reports indicated the plant might be 
located near Acari, south of San Nicolas. 

Iron and Steel.—Empresa Siderúrgica del 
Pert (SIDERPERU) had a troubled year in 
1981. Contracts were signed in 1980 with 
West German, Austrian, and Spanish firms 
for the installation of facilities to modernize 
and expand steelmaking capacity from 
440,000 to 720,000 tons per year at a cost of 
$300 million. The contracts had not gone 
into effect pending the signing of relevant 
financing contracts. Improvements included 
the installation of a coal-based direct- 
reduction plant, an electric arc furnace, a 
continuous slab casting plant, and a 50- 
megawatt thermal powerplant. 

All expansion plans were postponed after 
a World Bank-sponsored study that revised 
SIDERPERU''s earlier feasibility study. In- 
stead, it was recommended that the compa- 
ny consider a 3-year rehabilitation plan 
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involving the repair and replacement of 
equipment that had been deteriorating for 
several years. The recommendation was to 
first achieve full use of present capacity, 
and after the modernization has been com- 
pleted, steel capacity could be expected to 
reach 520,000 tons per year. This scaled- 
down program was estimated to cost $130 
million, of which $87 million would be fixed 
investment. 

The modernization program included a 
reorganization of the company to make it 
more efficient managerially and technical- 
ly. A decision whether to reactivate the 
original expansion plan or proceed with the 
more modest modernization program was 
expected early in 1982. SIDERPERÜ has 
never been profitable, and losses in 1981 
were estimated at $26 million. Recent losses 
were blamed on competition from imported 
steel after import duties were reduced on 
construction steel from 41% to 5% in mid- 
1980. Domestic annual steel demand was 
projected to reach 700,000 tons by 1985, and 
without the major expansion program 
planned earlier, major steel imports would 
be needed. 

In 1981, by Legislative Decree No. 216, 
SIDERPERU was converted into an autono- 
mous state company, with all shares owned 
by the Government. COFIDE was to control 
financial matters. 

Lead and Zinc.—CENTROMÍN PERÜ 
continued to be the primary producer of 
lead and zinc. Its mining units contributed 
41% of total lead production and 43% of 
total zinc. In 1981, about 20% of the lead 
concentrate treated at La Oroya was pur- 
chased from small- and medium-size mines. 
In the private sector, some producers were 
affected by various labor and mechanical 
problems. 

The substantial jump in Peru's refined 
zinc production signaled the March 1981 
startup of MINERO PERÜU's Cajamarquilla 
zinc refinery. By August, plant deficiencies 
had been corrected, and the production rate 
was nearing its 102,000-ton-per-year capaci- 
ty. The plant also produced an estimated 
125 tons of metallic cadmium and 124,000 
tons of sulfuric acid. Over 84,000 tons of the 
sulfuric acid was shipped to MINERO 
PERU's Cerro Verde copper mine for leach- 
ing purposes. Studies were continuing to 
determine the best process to extract silver 
and lead from the residues as additional 
byproducts. 

The major lead and zinc producers are 
shown in table 6, with recoverable metallic 
output as estimated by the Peruvian Min- 
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ing Society. 

Cía. Minera San Ignacio de Morococha 
continued as the largest zinc producer in 
the private sector. It operated the San 
Vincente Mine at San Ramón, approximate- 
ly 400 kilometers west of Lima. An expan- 
sion program has been underway and was 
scheduled for completion late in 1982. Cía. 
Minera Atacocha S.A., Peru's second largest 
lead producer, conducted geological studies 
to accelerate exploration opportunities. At 
the end of 1981, ore reserves were estimated 
at 3.5 million tons averaging about 4% lead, 
5% zinc, and 3.3 ounces of silver and 0.01 
ounce of gold per ton. MINERO PERÜ's 
Antamina copper-zinc project has been 
discussed under the section on copper. 

Volcán Compafiia Minera, S.A., encoun- 
tered mechanical problems in 1981 that 
delayed completion of the Carahuacra flota- 
tion plant expansion until mid-1982. Cía. 
Minera Huarón, S.A, one of the oldest 
mining companies in Peru, also encoun- 
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tered mechanical difficulties at the concen- 
trator during 1981. In addition, Huarón had 
transportation and shipping problems. 
Huarón's mines are in the central district of 
Huayllay, Pasco Department. Mine expan- 
sion and new exploration have been under- 
way to increase present mine ore reserves 
and to allow the company to expand to 
other areas. This geographic expansion of 
activities was the basis for Huarón's 1981 
decision to become a 33.3% shareholder in 
Extracciones y Tratamiento de Minerales, 
S.A. (EXTRAMIN). The other partner in 
EXTRAMIN was the Société Miniére et 
Metallurgique de Penarroya, a French com- 
pany. EXTRAMIN planned to process 
90,000 tons of ore per year from small 
miners. A 300-ton-per-day portable plant 
was purchased for installation next year at 
Catac, Recuay Province, Ancash Depart- 
ment. The plant was expected to yield about 
10,000 tons of lead-zinc-copper-silver bulk 
concentrate annually. 


Table 6.—Peru: Mine output of principal lead and zinc producers 
(Metric tons of recoverable metal content) 


Lead Zinc 

Company f : 

1980 198] Change, 1980 1981 Change 
CENTROMIN PERU TT 69,670 72,000 +3 175,467 180,480 +3 
Cia. de Minas Buenaventura, S. AAA 4,345 5,600 +29 4,136 5,000 +21 
Cía. Minera Alianza S.A Ki.. 7,675 8,000 +4 N NA "E 
Cia. Minera Atacocha S.A AXA 13,505 13, 700 +1 15,685 16,900 +8 
Cia. Minera del Madrigal JJ a eee EE 6,030 5,800 -4 11,405 11,300 -1 
Cia. Minera Huarón, S.A All. 6,875 6,200 -10 14,440 12,864 -11 
Cia. Minera Milpo, S.A Al 11,725 11,276 -4 1,905 23,340 +7 
Minera Raura, S.A ______________________ 8, 6,170 -26 12,511 NA E 
Cia. Minera San Ignacio de Morocochkaa „ NA NA x 4,625 35,925 +4 
Cia. Minera Santa Luisa 7,525 6,660 -12 16,325 15,760 -8 
Cía. Minerales Santander, Ine NA NA -. 22,2260 ,200 -9 
Minas de Gran Bretaña _ - - --—---------------——- NA NA -— 12,460 12,770 +3 
Volcán Compañia Minera, S. Aua NA 1,178 MN 14,670 18,000 -23 

NA Not available. 


Source: U.S. Embassy, Lima, Peru. State Department Airgram A-17, May 28, 1982. 


Molybdenum.—SPCC was the sole pro- 
ducer of molybdenum in 1982. The two 
smaller producers, Compania Minera Tur- 
malina in northern Peru and Compañia 
Minera San Diego in the Department of 
Apurirnac, southeast of Lima, ceased molyb- 
denum production because of low prices and 
poor long-term expectations. Taminsa S.A. 
continued exploration work on its Aries 
molybdenum deposit in Huari, Ancash De- 
partment. Although the depressed world 
prices for this metal has slowed exploration 
to some extent, Taminsa planned to apply 
for a $3 million loan from the Banco Mine- 
ro. Taminsa expected to continue its studies 
using diamond drilling. 


Silver.—Most of the major silver produc- 
ers increased their output during 1981. 
Production gains were offset by a continua- 
tion of silver's downward price spiral. Dur- 
ing 1981, the price dropped from about 
$16.50 per troy ounce in January to about 
$8.50 per troy ounce in December. 

In spite of some labor unrest and adverse 
weather conditions, CENTROMÍN PERÜ's 
La Oroya refinery produced about the same 
quantity of refined silver as in 1980. About 
52% of the silver concentrate treated at La 
Oroya came from small- and medium-size 
private producers. 

Table 7 shows estimated recoverable sil- 
ver from Peru’s principal producers. This 


THE MINERAL INDUSTRY OF PERU 


table was adapted from data provided by 
the Peruvian Mining Society and may not 
conform to information obtained elsewhere. 

Cía. de Minas Buenaventura, S.A., experi- 
enced some labor and weather problems 
during 1981, but the company still managed 
to increase total silver production. Buena- 
ventura's concentrate production also con- 
tained lead, zinc, copper, bismuth, cadmi- 
um, and gold. However, about 84% of the 
total value of its 1981 mineral production 
was attributed to silver. Buenaventura's 
expansion of the Uchucchacua mining unit, 
120 kilometers northeast of Lima, was cred- 
ited as the principal reason for the increas- 
ed silver production. Buenaventura contin- 
ued development work at its other three 
mining units. At the end of 1981, ownership 
of the Huachocolpa unit, Huancavelica De- 
partment, was transferred to Compania de 
Minas Recuperada S.A., owned 99% by 
Buenaventura. 

At Minas de Arcata S.A., owned 51% by 
the Hochschild Group, plant expansion 
from 450 to 600 tons per day was almost 
completed. Arcata’s 3.8-megawatt hydro- 
electric powerplant was expected to go on- 
stream in mid-1982. Total ore reserves at 
the end of 1981 amounted to 1.8 million 
tons, averaging 15 ounces of silver per ton. 
Another  Hochschild-managed company, 
Cía. Minera Caylloma, S.A., operated the 
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San Cristébal silver mine in Arequipa De- 
partment. Cia. Minera Castrovirreyna, S.A., 
continued development and exploration 
work at its three silver mining units, San 
Genero, Astohuaracan, and El Palomo. All 
of the mines are located in the Province of 
Castrovirreyna, Department of Huancaveli- 
ca. 
After a favorable study was completed by 
its subsidiary Consultores Minero Met- 
alargicos S.A., CENTROMIN PERU an- 
nounced it would separate the Andaycha- 
gua Mine from its San Cristóbal production 
unit and develop it as an independent 
mining unit. Andaychagua produced silver, 
lead, and zinc. It is located about 10 kilome- 
ters east of San Cristóbal and 170 kilome- 
ters east of Lima. The proposed expansion 
project was estimated to cost $42 million. By 
the end of 1981, a $14 million direct loan 
was approved by the Inter-American Devel- 
opment Bank, and additional loans were 
expected from other sources. Proved and 
probable reserves at Andaychagua were 
placed at 1.5 million tons, averaging 1% 
lead, 5.7% zinc, and 5.7 ounces of silver per 
ton. A 1,000-ton-per-day concentrator was 
planned that would produce 1.5 million 
ounces of silver per year contained in 5,200 
tons of lead concentrate and 25,400 tons of 
zinc concentrate. The project was scheduled 
for completion in 1984. 


Table 7.—Peru: Principal producers of silver in ores and concentrates 
(Thousand troy ounces of recoverable content) 


Company 


CENTROMIN PERůWl .d 
Cía. de Minas Buenaventura, S. -—-------------—-- 


Minas de Arcata S.A. 


Cia. Minera Alianza S. AA 
Cia. Minera Huarón, S.A All. 


Cia. Minera Milpo, S.A_ 


Cia. Minera Castrovirreyna,S.A_________________~_ 


Corp. Minera Nor Peru S.A 


Cia. Minera Caylloma, SA -------------------—-- 
Cía. Minera AtacochaS.A___~..____-_______ 2222. 
Cía. Minera Millotingo, SA... „„ 


Less than 1/2 unit. 


Tungsten.—Production of tungsten from 
CENTROMÍN PERÜ's Mahr Tunnel plant 
at the San Cristóbal Mine continued to 
plummet, dropping from highest producer 
in 1979 to third in 1981. 

At the Pasto Bueno Mine of Fermin 
Malaga Santolalla e Hijos Negoc. Minera, 
an agressive exploration and expansion pro- 
gram continued. By the end of 1981, the 
company had blocked out over 1l million 


Change, 

1979 1980 1981 percent 

1980-81) 
93 10,978 10,707 11.574 +8 
535 4,350 3,856 4,192 +9 
5 1.807 2,156 2,529 +17 
o 1,580 1,750 1,940 +11 
5 1.545 1.544 1.688 +9 
33 1,643 1,668 1,672 (1) 
3 1.382 1,463 1.599 +9 
3 1.184 1.219 1.196 -2 
5 606 659 1.157 4-76 
ERA POS 1,039 1,132 1,127 (1) 
F 1.033 1.138 1.075 -6 


tons of ore reserves, averaging 0.44% WO3. 
In addition, several new exploration claims 
were filed for tungsten and copper ores in 
Pallasca Province, Ancash Department. An 
expansion of the copper sulfide plant from 
576 to 720 tons per year was also scheduled. 
Minera Regina, S.A., mining the Palca XI 
deposit northeast of Juliaca, Department of 
Puno, planned to complete its mill expan- 
sion program by the end of 1982. When 
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completed, capacity was expected to reach 
500 tons of concentrate, averaging 70% 
WO;. 

Sociedad Minera Puquio Cocha S.A. used 
a pilot plant to recover tungsten concen- 
trate from 50 tons per day of tailings sup- 
plied by its copper flotation plant in central 
Peru. The company expected to bring a 500- 
ton-per-day processing plant onstream in 
1982. 

Tungsten production by company was as 
follows, in metric tons of WO; content: 


1979 1980 1981 percent 

(1980-81) 
Malaga Santolalla_ _ _ 192 296 358 +21 
Minera Regina, S. A 102 145 200 4-38 
CENTROMIN PERU _ 403 209 180 -88 
Small producers 58 50 50 m 
Total... 755 700 738 45 

NONMETALS 


Phosphate.—The U.S. firm Jacobs Engi- 
neering Co. proceeded with a feasibility 
study on the development of the Bayóvar 
phosphate deposit near Piura in northern 
Peru. The study was undertaken for Em- 
presa Promotora Bayóvar, owned by MIN- 
ERO PERU (60%), COFIDE (20%), and 
Empresa Nacional de Comercialización de 
Insumos (10%). 

Bayóvar reserves were estimated as 
equivalent to 550 million tons of phosphate 
concentrate containing 30.596 phosphorus 
pentoxide and 450 million tons of brine 
containing 1% potassium chloride and 22% 
sodium chloride. 

At MINERO PERU’s Bayóvar benefi- 
ciation plant, capacity was increased to 
36,000 tons per year. In 1981, actual concen- 
trate production was about one-third of the 
new capacity. About 86% of production was 
exported to New Zealand, where it reported- 
ly performed better than industrial super- 
phosphates in the acid soil. New Zealand 
found that the Bayóvar concentrate could 
be used directly as a fertilizer without 
. further treatment. In view of this finding, 
New Zealand has expressed an interest in 
participating in investments to expand 
present production. 


MINERAL FUELS 


Coal.—In 1981, the Government created a 
national coal company, Empresa Promotora 
del Carbón S.A. (PROCARBON), to promote 
the development and use of Peru’s coal 
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resources. PROCARBON is equally owned 
by four state agencies, CENTROMIN 
PERU, MINERO PERU, COFIDE, and 
Electricidad del Peru (ELECTROPERU). 
The new company had applied for a $5 
million loan from the Inter-American De- 
velopment Bank. Most of the loan money 
was to be used for additional exploration at 
CENTROMÍN PERÜ's Jatunhuasi pros- 
pect, with the balance for other coal-explo- 
ration studies. 

CENTROMÍN PERÜ's Jatunhuasi coal- 
exploration efforts have increased estimat- 
ed reserves. About 300,000 tons of semibitu- 
minous coking coal has been identified. 
Potential reserves were still estimated at 10 
to 12 million tons, averaging 30% volatile 
matter, 52% fixed carbon, 20% ash, and 3% 
sulfur. Calorific value was calculated at 
11,000 British thermal units per pound. 
This deposit has been targeted as a priority 
project by PROCARBON. 

The future development of MINERO 
PERÜ's Alto Chicama coal project remain- 
ed uncertain. Financing was not obtained in 
1981. Samples were gathered for combus- 
tion tests required by ELECTROPERU. 
Both ELECTROPERU and MINERO PERU 
planned extended feasibility studies. 

The Instituto Geologico Minero y Met- 
alargico was in the final phase of complet- 
ing an inventory of Peru’s coal resources. 

Petroleum and Natural Gas.—In March 
1981, Peru signed the first oil-exploration 
contract with a foreign company since the 
Belco Petroleum Corp. contract in 1973. 
Following lengthy negotiations, Superior 
Oil Co. and Petrolera General S.A., a subsid- 
lary of Phoenix Canada Oil Co., Ltd., were 
awarded a l-million-hectare concession in 
Block 2 in the northeastern jungle region. 
Block 2 is located immediately south of 
productive Block 1A of Occidental and east 
of the Santiago River. The Block 2 dimen- 
sions were altered somewhat so that an 
area previously explored by Petróleos del 
Perú (PETROPERU) was still reserved ex- 
clusively for its possible future exploitation. 
Superior holds a 90% interest in the ven- 
ture, and Phoenix Canada Oil, 10%. The 
contract was similar to PETROPERU's 
renegotiated contract with Occidental. Su- 
perior planned a $20 million investment 
during the next 2 years, including the 
drilling of at least two wells. The first 
Superior Block 2 exploration well was 
spudded in November in the Maranon River 
basin. 

The long-awaited final contract between 
PETROPERU and Royal Dutch/Shell was 
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signed in July 1981. Shell was committed to 
spend at least $100 million over the next 4 
years in a two-stage exploration program in 
the southeastern jungle region. The allotted 
area included Lots 38 and 42, totaling 20,000 
square kilometers at the southwestern cor- 
ner of Loreto Department. At the end of 
1981, Shell was involved in seismic explora- 
tion and was not expected to drill until 1982 
or 1983. , 

PETROPERU and Belco Petroleum Corp. 
signed a draft agreement to explore an area 
off the northwestern coast. A formal con- 
tract was expected early in 1982. The new 
area, Block Z28, includes 3,995 square kilo- 
meters and lies immediately to the west of 
Belco's existing acreage in Blocks Z1 and 


PETROPERÜ announced that in 1981 
new discoveries had increased proven oil 
reserves to 840 million barrels, of which 
57% was in the northeastern and central 
jungle areas, 30% in the northwestern 
coastal fields, and 13% was in Belco's Conti- 
nental Shelf area. These reserves were not 
thought to be sufficient to ward off the 
prospect of Peru's becoming an importer of 
crude oil within the next 5 years. This 
prospective dependency on oil imports was 
the overriding basis for Peru's renewed 
efforts to attract foreign and national in- 
vestment for oil exploration. 

PETROPERU announced the wildcat dis- 
covery of a new field, the San Juan, in Block 
8 in the northeastern jungle. This followed 
the late 1980 discovery of the Nueva Esper- 
anza Field. The Nueva Esperanza well test- 
ed about 7,680 barrels per day of 45° API 
gravity crude oil at a depth of 10,270 feet. 
PETROPERU estimated that this field 
could have 20 million barrels of reserves 
and produce 10,000 barrels of oil per day. 
The San Juan well had a poor initial flow, 
but a confirmation well was planned for 
1982. 

Occidental also announced oil discoveries 
from two structures in the northern jungle. 
The more important of these was the Ceci, 
near the Corrientes River and close to the 
boundary between Blocks 1A and 1B. The 
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Ceci No. 1 flowed 44° and 42° API gravity 
crude oil from two zones at a combined rate 
of 1,700 barrels per day from a depth of 
about 11,600 feet. The site is less than 8 
miles from Occidental’s nearest producing 
field. Potential reserves were not estimated 
pending delineation of the field. The second 
discovery was the Jivarito No. 1, drilled 
south of the Shiviyacu Field in Block 1B. 
The well tested at 1,200 barrels per day of 
14° API gravity crude oil from a depth of 
about 9,600 feet. Occidental planned to drill 
again 6 miles south of the Jivarito discovery 
and to conduct additional seismic surveys. 

Crude oil production failed to meet expec- 
tations in 1981. This was attributed to less- 
than-anticipated progress from secondary 
recovery projects on the northwestern coast 
and to oil transport problems from jungle 
operations. The inadequate pipeline net- 
work from the northern jungle fields inhib- 
i roduction from that area. PETRO- 
PERU planned to initiate construction of 
necessary feeder lines in the near future. 

The largest share of natural gas produc- 
tion, 36%, came from Belco’s offshore oper- 
ations, followed by PETROPERÚ from its 
northwest coastal fields. 

Uranium.—No contracts for uranium ex- 
ploration were issued by the Instituto Peru- 
ano de Energía Nuclear (IPEN) during 1981. 
Decree Law 23112, of July 9, 1980, authoriz- 
ed IPEN to enter into agreements with 
national and foreign companies for the 
purpose of uranium exploration and exploi- 
tation. A number of foreign companies have 
applied, and IPEN was expected to an- 
nounce its decision in 1982. Meanwhile, the 
Government has reserved for itself about 
400,000 hectares around Macusani and Ca- 
rabaya in the Department of Puno. IPEN 
had initiated prospecting work in the area. 


1Physical scientist, Division of Foreign Data. 
ere n , values have been converted from 
Peruvian soles (S) to P S. 5 at the i ave 


5 Minera de Hiorro del Perú. Annual Report 
1095 data does not agree with that shown in the 
tabulation of 1981 mineral exports through MINPECO in 
table 3 of this chapter. 
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The Mineral Industry of the 
Philippines 


By John C. Wu! 


In 1981, the Philippines economy grew at 
a slower pace than in 1980. According to the 
Philippines National Economic Develop- 
ment Authority, the development target of 
real growth in gross national product (GNP) 
in 1981 was 6.5% under the 5-year Philip- 
pines development plan (1978-82). However, 
the real growth in the Philippines GNP in 
1981 was 4.9% compared with 5.4% (revis- 
ed) in 1980, and ranked fifth among the five 
members of the Association of Southeast 
Asian Nations. The Philippines GNP in 
1972 constant dollars was $12.9 billion in 
1981 compared with $12.3 billion in 1980. 

The slower growth in the Philippines 
economy in 1981 was caused by weakened 
exports, depreciated currency, mounting 
foreign debts, and a deteriorated balance-of- 
payments deficit. In 1981, despite increases 
in exports of coconut products and nontradi- 
tional manufactures, exports of sugar, tim- 
ber, and minerals decreased because of the 
cutback in imports by the Philippines major 
trade partners—the United States and Ja- 
pan. Ás a result, the Philippines export 
earnings dropped 4.3% from $4.7 billion in 
1980 to $4.5 billion in 1981, while the import 
bills rose 9.5% from $6.38 billion in 1980 to 
$6.99 billion mainly because of the higher 
oil import bills. The Philippines external 
debts increased 24.7% from $12.7 billion in 
1980 to $15.84 billion in 1981, while the 
overall balance-of-payments deficit was 
$560 million in 1981 compared with $381 
million in 1980. However, the rate of infla- 
tion, as measured by the consumer price 
index, dropped to 12.5% in 1981 from 17.8% 
in 1980.3 

In 1981, the mining and quarrying sector 
had the lowest growth rate of the major 
sectors in the Philippines gross domestic 
product (GDP). By sector, the growth rates 


during 1980-81 were as follows, in percent: 


Growth rates 

a 1980 1581 

Meu fishery, forestry |... 4.9 4.8 
ining and quarrying. - - - ------- 4.8 1.7 
Manufacturing 5.9 5.1 
Construction 9.7 5.8 
Electricity, gas, water 8.5 7.8 
Transportation, communication, m T 
Commerce—— !! 5.5 5.0 
CVC·ö;àà]]]]! MICE UR 5.5 4.8 


The sluggish performance of the Philip- 
pines mining and quarrying industry was a 
result of the general downswing in metal 
prices caused by deepening of the worldwide 
economic recession and the slow growth in 
advanced industrial nations that cut their 
import demand for the Philippines mineral 
commodities. However, the mining industry 
continued to be an important sector of the 
Philippines economy. Its value contributed 
about 2.8% to the country’s GDP in 1981.4 

In 1981, the Philippines remained among 
the top 10 world producers of cobalt, copper, 
and gold. Other important metallic miner- 
als produced by the Philippines included 
chromium, nickel, and silver. According to 
the Philippines Ministry of Natural Re- 
sources, the future development of nontra- 
ditional mineral products (nonmetallics), 
such as dolomite and silica, will become 
important in the Philippines mining sector. 
Under the 5-year development plan, the 
nonmetallic sector is to contribute at least 
25% of the total mineral output value. 

Of the five industrial projects related to 
the mining sector, all except the aluminum 
smelter project were moving smoothly dur- 
ing 1981. The $373.2 million copper smelter 
project was proceeding smoothly and was 
scheduled for completion in April 1983. The 
$1.5 billion integrated steel mill project was 
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scaled down to $765 million. Instead of 
setting up a new steel mill complex, the 
Government of the Philippines has decided 
to modernize and expand the existing facili- 
ties of the National Steel Corp. in Iligan 
City on Mindanao Island. Bids on the iron- 
making plant have been received by the 
Philippines from four consortia. The ration- 
alization and expansion of the cement in- 
dustry was also proceeding on schedule. 
Polysius Ltd., a British subsidiary of Krupp 
Polysius AG Beckum of the Federal Repub- 
lic of Germany, has received an order from 
the Philippines Cement Industry Authority 
to deliver nine coal-grinding plants valued 
at about $38.3 million. The Philippines first 
phosphatic fertilizer facility was moving 
toward actual construction work. A consor- 
tium led by Coppee-Rust of Belgium has 
won the contract. The plant was scheduled 
to come onstream in 1985, and was expected 
to reach full capacity in 1987. The alumi- 
num smelter project, however, never got off 
the ground in 1981 because of the disagree- 
ment over pricing of the hydroelectric pow- 
er between the Philippines and Reynolds 
Metals Aluminum Co. of the United States. 
In November 1981, the Philippines Bu- 
reau of Mines and Geosciences reported 
that substantial heavy mineral deposits 
were discovered in many beach and offshore 
areas after aeromagnetic surveys, regional 
gravity surveys, sea-bottom samplings, and 
multispectral photography were made and 
studied. The important findings are as fol- 
lows: (1) Heavy concentrations of detrital 
magnetite, chromite, gold, and ilmenite 
were found along the coastlines of Bascarra- 
Paoay, San Ildefonso-Vigau, Bauang-Santo 
Tomas,  Carlatan-Bacnotan, and San 
Fabian-Dagupan; (2) placer gold deposits 
were discovered along the Jose Panganiban- 
Paracale coastline of the Bicol region; (3) 
silica sand deposits were found along the 
northern coast of Rapu-Rapu Island in the 
Visayas; (4) concentrations of magnetite 
were discovered in the Tanauan-Abuyig and 
Barugo-Capoocan coastal area of northern 
Leyte and in the San Jose-Pawig coastline 
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of northeastern Leyte.* 

In December 1981, the President of the 
Philippines ordered the establishment of a 
special stabilization fund to assist mining 
companies during periods of depressed met- 
al prices in world markets. A $625 million 
industrial fund was being set aside for the 
exclusive use of the distressed mining in- 
dustry during the 1981-83 period. About 
$187.5 million was to be released annually 
starting in 1981. Based on the proposed 
mechanism of disbursement, a mining com- 
pany can withdraw funds whenever the 
prices of its mineral products fall below the 
trigger level. The withdrawn funds are to be 
repaid when prices rise.’ 

The Government of the Philippines, in an 
effort to encourage mineral development, 
announced that mining companies with 
large and/or newly discovered ore, reserves 
will also be granted tax exemption. Section 
53 of Presidential Decree No. 463, Executive 
Order No. 660, which was announced on 
March 4, 1980, entitled mining companies 
that are expanding their operations to tax 
exemption. The tax exemption privileges 
granted to new and old mines under Section 
53 of Presidential Decree 463 included cus- 
toms duties on imported equipment and 
royalties. The tax exemption privilege 
would be limited to 2 years from the first 
day of operation.* 

The first nuclear powerplant in the Phil- 
ippines resumed construction on September 
15, 1980, after construction was halted for 
redesigning to meet additional safety re- 
quirements. The construction work was pro- 
ceeding smoothly in Bagac (Borong), Ba- 
taan, about 80 kilometers west of Manila. 
Because of the additional safety equipment, 
the total cost of the project was estimated at 
$1.9 billion, about $800 million more 
than the original cost estimate. The 620- 
megawatt nuclear powerplant was expected 
to be completed by December 1983 or Janu- 
ary 1984. Australia is reportedly expected to 
supply about 840 tons of U, O, for the fuel 
requirements of the nuclear powerplant 
between 1985 and 1990. 


PRODUCTION 


The Philippines total mineral production 
for the first 9 months in 1981 dropped 7.8% 
to $1,127 million from that of the same 
period in 1980 as a result of the general 
downswing in metal prices. The output of 
all metallic minerals except gold and zinc 


declined for the first 9 months in 1981 from 
that of the same period in 1980. 

Despite a significant drop in the output 
value of copper, the copper industry re- 
mained the most important sector of the 
Philippines mining industry. Copper pro- 
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ducers contributed not only copper (about 
30% of the total mineral production value), 
but also a very significant amount of gold as 
a byproduct to the country's total mineral 
output value. Because of the lower prices 
and weakened demand for metals, the mine 
production of chromium, cobalt, copper, 
nickel, manganese, lead, and molybdenum 
were all at lower levels in 1981 than in 1980. 
However, mine production of gold increased 
significantly because of mining expansions 
by Benguet Corp., Atlas Consolidated Min- 
ing and Development Corp., and Apex Min- 
ing Co., Inc. 

In the mineral fuels sector, the output of 
coal jumped by 15% in 1981 from that of 


1980. It is expected that coal output will 
continue to increase in 1982 with the expan- 
sion of mining operations by Semirara Coal 
Corp. and Coalfields Mining and Industrial 
Corp. The Philippines crude oil production 
from Nido Oilfield continued to decline 
during 1981. However, the country's second 
oilfield, Cadlao, operated by Amoco Philip- 
pines Petroleum Co., started commercial 
operation in September 1981. By yearend, 
the output of two wells at Cadlao Oilfield 
was about 9,000 barrels per day. The third 
oilfield, Matinloc, operated by Cities Service 
Inc., is expected to start its commercial 
operation with an initial rate of 12,000 
barrels per day in June or July 1982. 


Table 1.—Philippines: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 19812 
METALS 
Chromium: Chromite, gross weight: 
Metallurgical- grade 136,173 141.048 167,785 160,961 $156,325 
Refractory- grade 402, 376 398,850 388,325 335,099 3186,442 
Mr ³ð K eh 538,549 539,898 556,110 496,060 3342,767 
Cobalt, mine output, metal content... 1,084 1,192 1,370 1,331 31,098 
Copper, mine output, metal content 272,792 263,590 298,300 304,504 3305,262 
Gold ----------------—-—- troy ounces. _ 558,554 586,531 535,166 643,806 9756,217 
Iron and steel: 
Iron ore and concentrate thousand tons oe 2 6 Sa 36 
Ferroalloys: Electric-furnace ferrosilicon? _ _ _ 15,000 14,000 18,000 20,000 20,000 
Crude steel thousand tons 364 216 397 420 400 
Lead, mine output, metal content 3,695 1,448 1,949 1,812 31,346 
Manganese ore and concentrate, gross weight 20,599 3,911 3,769 „556 310,737 
NOM mine output, metal content PI 55 141 91 3 
ickel: 
Mine output, metal content 36,781 29,528 33,287 41,114 330,797 
Metal, smelter ____________________ 21,873 18,737 21,478 25,981 323,928 
Silver, mine output, metal content 
thousand troy ounces. . 1,621 1,640 1,838 1,952 32,023 
Zinc, mine output, metal content... 12,442 9,468 9,670 6,845 35,828 
NONMETALS 
Asbestoůoss NN zu 159 TN 6 10 
Bante AMT" "n 5,393 5,548 6,667 5,355 5,000 
Cement , hydraulic- - thousand tons - 4,197 4,340 3,950 4,482 34,201 
a 
Bentonite ROR Pepe :]??? aN 2,279 1,569 3,123 5,053 5,000 
17 at ere ed eas Cet 18,737 12,271 24,126 31,561 30,000 
White J%j%%ͤͤ ĩðÄdd ĩð ĩͤ NRI 11,854 1,040 402,241 14,310 15,000 
HOoCck as ⁰˙²m EE EE 913 3 1,393 1. 1,000 
[0 dí. Meter XH TN 411,568 502,241 428,639 453,494 450,000 
Neldepür. .. ae es a Cree 16,073 18,073 19,064 15,925 16,000 
Gypsum an and anhydrite: 
a aa E ei ge 1,710 €1,700 Sa Za ois 
Synthetice_______________________ 110,000 110,000 110,000 110,000 110,000 
C K 184 ‘317 887 ,363 000 
Nitrogen: N content of ammonia __________ — “40,000 240, 000 440, 400 39,100 40,000 
e 
G ou oec tru atit ccs 162 821 3,158 24,836 25,000 
Phosphate FOCK et eo 10,323 1,074 2,495 16,794 17,000 
i... ³ ð du ee ie 1.864 3,168 3,806 ,978 8,000 
Pyrite and pyrrhotite (including cuprous), gross 
. E a LUE ru uum ca 108,523 110,774 87,408 115,231 120,000 
Salt, marine ______________________- 200,000 225,650 322,131 346,387 3355289 
Sand and gravel: 
Alumina sand ... ü ..- 18,040 31,414 26,547 25,123 26,000 
ilieasand ___________ thousand tons. _ 311 419 407 477 3484 
Other! thousand cubic meters. _ 1,347 9,964 11,132 13,310 316,227 


See footnotes at end of table. 
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Table 1.—Philippines: Production of mineral commodities! —Continued 
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(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 19810 
NONMETALS —Continued 
Stone: 
Andesite___________ ~~ _ ee 420,000 8,461 276,221 231,872 230,000 
Basalt: cubic meters ies EP 421 ae ba 
Coral: ml y i as do- 14 40 EE: tk ae 
Dei... 8 20,224 18,841 18,136 10,636 11,000 
Dir!; Loc ye ie ee 97,841 90,128 112,319 ,800 100,000 
Dolomite _______________________ 7,442 7,600 0,375 11,818 12,000 
Limestone ___________ thousand tons 6,393 19232 10,156 10,100 10,000 
Marble (dimension), unfinished cubic meters 5,750 8,692 5,966 9,273 9,600 
Volcanic cinder |... 2 NA 346,235 827 2,379 2,000 
Sandstone. ______________________ 67,612 1,837 47,006 57,467 60,000 
Serpentinnes NA 2,571 71,519 23,571 20,000 
dci d c 88 58,574 90,493 106,327 132,721 120,000 
QuaMg.-. ß ee eae 8,917 28,190 ,298 ; 70,000 
Crushed, broken, other“ 
thousand cubic meters 1,572 4,066 1,908 1,687 1,500 
ead S content of pyr ite 50, 463 51,510 40,645 ,583 50,000 
J)) ðͤ v ( PEOR ER 1.200 4,061 8,570 863 900 
MINERAL FUELS AND RELATED MATERIALS 
Coal, all grades 284,554 255,054 263,132 825,008 2373, 000 
Petroleum 
PE SE thousand 42-gallon barrels. . "A S 8,570 8,620 34,380 
Refinery ucts: 
BRO ise N do- 15,234 14,423 14,632 11,751 NA 
5 Bord J IUSHUC ete eg do- 2,665 2,684 2.174 2,210 NA 
jj VERO do- 3,110 3,516 4,055 3,620 NA 
Distillate fuel oi] |... do- 15,021 4,966 16,532 7,204 NA 
ee fuel olli do- 27,244 : 278 333 NA 
Rater ice ee eee 8 do- 2,959 2, 3,002 3,421 NA 
Refinery fuel and losses do- 8,639 4,195 8,536 3,208 NA 
f uve do- 69,872 71,826 13,209 68,802 NA 
NA Not available. 


rable includes data available through July 9, 1982. 


In addition to the commodities listed, the See nee procu produces platinum-group metals as byproducts of other metals, 


but output is not reported quantitatively and no basis is a 
*Reported figure. 
‘Includes ' ‘pebbles” and soil, not further described. 


vailable to make reliable estimates of output levels. 


*Excludes limestone for road construction, reported in cubic meters, which totaled 9,687 cubic meters in 1978 and 2,932 


cubic meters in 1979 (other years not available). 
oon materials described 


as: rock, crushed or broken; stones, cobbles, and boulders; rock aggregates; and broken 


TRADE 


In 1981, the Philippines total export earn- 
ings were estimated at $4.45 billion, a 4.396 
drop from $4.65 billion registered in 1980, 
because of the lower world market prices of 
the country’s export commodities. The total 
imports were estimated at almost $7 billion, 
a 9.5% jump from $6.38 billion, mainly 
owing to higher oil import prices. As a 
result, the Philippines trade deficit was 
pushed up by 46.2% from $1.73 billion in 
1980 to $2.53 billion in 1981. 

According to the latest report of the 
Philippines Central Bank, during the first 


10 months of 1981 total mineral exports 
declined 25% to $756.75 million from the 
same period of 1980. For the same period, 
export earnings of copper declined 21% to 
$463.07 million, gold declined 31% to 
$135.11 million, nickel declined 32% to 
$90.46 million, and other metals declined 
29% to $68.11 million. Among the top 
export-earning commodities, copper and 
nickel ranked third and sixth, respectively, 
in 1981. Other major export commodities 
were sugar, crude coconut oil, garments, 
electrical equipment (integrated circuits), 
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bananas, lumber, and wood products. The 
Philippines principal imports in 1981 were 
mineral fuels, nonelectrical machinery, 
transport equipment, base metals, electrical 
machinery, and appliances. 

During 1981, the principal exporting part- 
ners of the Philippines were Japan, the 


United States, the Netherlands, the Federal 
Republic of Germany, and the Republic of 
Korea. The principal importing partners 
were Japan, the United States, Saudi Ara- 
bia, Kuwait, and the Federal Republic of 
Germany. 


Table 2.— Philippines: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
e donee Other (principal) 
METALS 
Aluminum metal including alloys: 
nwrought _____________-__--- 1,050 38 Su Hong Kong 37. 
Semimanufacturess 924 2,925 "T Hong Kong 2,548. 
Chromium ore and concentrate 496,770 484,109 163,082 2227116 190, 435 China 24,905; Canada 
Copper: 
Gre and concentrate thousand tona- 1.048 1.149 36 eorr 849; Opu olip of Korea 125; 
PNA RE L AEE AEAEE S 10 6,703 -- All to um 
Metal including alloys: : 
SCAR os nus pL 792 1.730 30 J span 779; India 115; other Asia, n.e.s. 
Unwrought and semimanufactures _ - 1 60 sS All to other Asia, n. e. s. 
Gold metal in copper ore and concentrates 
troy ounces 367, 211 NA NA NA. 
Iron and steel: 
Ore and concentrate thousand tons. 4,100 4,264 E dian te 
koe ciudha 355 33,079 59, 535 e Asia, n.e.s. 53,415. 
inclu o 
* find E dn 3 2,530 2,170 TAS N 601; aaa Asia, n.e.s. 1,559. 
Pig i iron and similar materials 23 26 a 
Ferroalloys: 
Ferrosilicon ____________~_ 10,117 NA NA NA. 
Other 22s ane 1,021 118,001 -- Japan 16,779. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 283 1.286 _. Singapore 1,157. 
Universals, plates, sheetss 78,195 120,162 793 rr And 33, ,060; Iran 26,342; Indonesia 
WP and strip- dd ma 9 xx All to Australia. 
Tubes, pipes fitting 2808 1800  __ Australia 759; Francë 671; Singapore 306. 
Castings and forgings, rough _ — — 905 851 508 Australia 264. 
Ore and concentrate. 5,514 3,232 — All to Japan. 
Metal including alloys, all form nm 894 Sa Do. 
e eis ore and concentrate 7, 383 1,000 SS All to other Asia, n.e.s. 
end x enum ore and concentrate 210 NA NA NA. 
icke 
Ore and concentrate 704,299 608, 824 ur Japan 608,118. 
"o including alloys: ; 12 adios 
|; j'me P -— = to Japan. 
Unwrought ________-=______-_ 14,791 18,823 8,904 ier id ater 6,716; Japan 1,264; Romania 
- Semimanufacturees . 2,16 4,35 2,555 Netherlands 1,580. 
ver: 


Ore and concentrate? value, thousands... $103,280 $239,149 $16,325 "ue Republic of Korea 


Metal ao acing anoyi; unwrought and 


E do- 8582 
Tin metal includine alloys, waste, crab 403 
Tungsten metal including alloys, waste, scrap 
kilograms » 393 
Zinc: 
Ore and concentrate 22,295 
Metal including alloys: 
VED oo 8 305 
Semimanufacturess 15 
Other: 
Ores and concentrates of niobium, 
tantalum, vanadium ... — 210 
Ash and residue containing nonferrous 
mt... 8 1.949 


See footnotes at end of table. 


876 TE All to Hong Kong. 
34 34 
14,859 =. All to Japan. 
184 _. Japan 100; other Asia, n.e.s. 84. 
100 noe Malaysia 64; Hong Kong 36. 
180 77 West Germany 92. 
1.767 -- Japan 1. 109. 
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Table 2.— Philippines: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 1980 United 
States 
METALS —Continued 
Other —Continued 
Base metals including alloys, all forms 4 165 8 
NONMETALS 
Abrasives: Grinding and polishing wheels and 
stones value, thousands NA $1 it 
Cement -------------------—--—- 291,580 767,170 E 
Eu m d kilograms_ _ 160 - 
Cla pem clay products: 
FFF Ón cm o _- 
Products: 
Nonrefractory - value, thousands. $4,748 $8,422 $556 
Refr actor do... T$2 $203 EN 
Fertilizer materials: 
Manufactured: 
Nitrogenouns E 550 SR 
Other including mixed 3) 1,000 —- 
5 "ETE ee E " vU 2 uer 
l dg eS ³ĩð2AA EE CONS * m 
Sall c . 8 z 8 
Sodium and potassium compounds: 1 
Potash ok cuo esas 3) 1 1 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 574 319 27 
// AAA unt 1.533 3, 799 706 
Gravel and crushed stone 1,383 2.936 
Limestone except dimensioͤn _—— 71,022 120,595 SN 
Saldo eese Le 1,182 1,539 174 
Sulfur: Sulfaric acid, oleum --—-—-------- 147 54 -— 
Other: 
, nete el 8,868 3, 791 ae 
Slag, dross, similar waste, not metal- 150 
Halogens, chlorine... kilogramsa 400 p us 
Activated mineral products, natural 2,273 "m 
Building materials Ple ie asbestos and 
fiber cements, unfired nonmetals _ — — aw 784 eus 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon blaeõe kk 2,145 756 m 
Coal, briquetsss 44 baits 
Petroleum refinery products:* 
Gasoline: 
Aviation 42-gallon barrels... 13, 202 NA 
Motor - - ------------——- do- 90,972 8716, 448 mor 
Kerosine and jet ſuel do... 8,704 NA NA 
Distillate fuel oll do- 183,926 7,162 REA 
Residual fuel oil |... do- 93,355 360 d 
Lubricant!ssn do. .. 21,006 12,229 ret 
T fied l d 13,050 46, 539 
que . Oe ; ; MMC 
Mineral wann do- 2 "m 
Bitumen and other residues do- 22 24 Eur 
C do 424,289 808,762 


Destinations, 1980 
Other (principal) 


Japan 99; Hong Kong 15. 


All to other Asia, n.e.s 

Bangladesh 214,588; Hong Kong 177,910; 
India 73,242. 

Thailand 34; other Asia, n.e.s. 198. 

Hong Kong $2,816; Singapore $1,748; West 


n $155; 
Japan $1 Indonesia $28; Hong Kong 


Kampuchea 500; Hong Kong 50. 
All to Kampuchea. 
All to Hong Kong. 


Japan 230; Hong Kong 62. 
sapand 1 ,353; Singanore 732; Hong Kong 


mde 2,026; eN Kong 659. 
to Australia. 
Sapen 494; i; Hong Kong 450; United 
Guam m 35 Hong Kong 19. 

Hong Kong 789; other Asia, n. e. s. 2, 788. 


West Germany 86; other Asia, n. e. s. 65. 


All to Hong Kong. 


Thailand 703. 


Thailand 358,343; Burmuda 226,610. 

NT to Pacific Islands. 

All to Thailand. 

Thailand $; d y Singapore 2, 2,352; Republic 
Japan 29,139; Bahamas 17,400. 

All to Hong Kong. 


FRevised. NA Not available. 
Includes all ferroalloys. 


y include some platinum-group ore and concentrate. 


Less than 1/2 unit. 
*Excludes bunker loadings. 
5May include aviation gasoline. 
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Table 3.—Philippines: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 
y see Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 9,909 8,219 14 Malaysia 8,005. 
Oxides and hydroxide s 2,743 1,202 102 Japan 743; China 110; West Germany 94. 
Metal including alloys: 
p Lo eeu ee 38 68 31 West Germany 32. 
Unwrought ________________ 28412 17,651 3,883 ee cree 7,824; Japan 2,458; France 
Semimanufactures _ 6,948 5,426 383 Japan 2,198; Sweden 624; West Germany 
Arsenic trioxide, pentoxide, acid 246 NA NA NA. 
Chromium: 
Ore and concentrate kilograms - 500 —- 
Oxides and hydroxides 85 70 30 Italy 18; West Germany 12; Japan 10. 
Cobalt oxides and hydroxides |... * 2 _. Japan |l. 
a 
pper sul fate 185 NA NA NA. 
Metal including alloys: 
SCP AD sae ⁰:̊ uius dera REA 272 "m Singapore 109; Japan 100. 
Unwrouggnt „ 5,273 4,961 159 Japan 3,966; Canada 244. 
Semimanufactures 4,994 4,824 634 Japan 3, 030; Australia 385. 
Gold metal including alloys: 
Unwrought or semimanufactures 
troy ounces. _ 165 NA NA NA. 
Rolled-on base metal or silver do- 2,967 NA NA NA. 
Iron and steel: 
Ore and concentrate thousand tons 3, 363 4,651 un Australia 2,186; Brazil 1,971; Canada 494. 
Metal including alloys: 
%%/%§˙»Ü¹ñ % . 95,465 8,966 5,465 Japan 2,051. 
Pig iron, cast iron, powder, shot ____ 45,567 20,563 61 Sweden 17, 468; Republic of Korea 1,864. 
Ferroalloys: 
Ferromangan ee 5,537 3,214 B Japan 2,011. 
Ferrosilicon ____________~_ 177 m 
BIB. nescia 1,309 1,666 88 Other Asia, n.e.s. 660; India 521. 
Steel, primary forms ~- - -- ------—- 669,195 479,630 9,019 Japan 211,115; Australia 92,261; Republic 
of Korea 64, 962. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 78,554 70, 114 339 Japan 52,405; Australia 6,817. 
Universals, plates, sheets 371,824 279,013 1,563 Japan 256, 768. 
Hoop and strip - - - -- -----——- 11,539 20,220 246 Australia 11, 260; Japan 7,931. 
Rails and accessories 10,059 ,001 147 Japan 3,552; ; Hong ong 763; West 
rmany 
NIRE es x ondaa a 16,924 13,332 138 Japan 7, 896; Republic of Korea 3,017. 
Tubes, pipes, fitting 40,019 39,382 5,316 Japan 29, 608; Singapore 1,992. 
Castings and forgings, rough _ _ _ 21 ZR 
Lead: 
GGôöô§ĩÜö — 494 60 17 Australia 39. 
Metal including alloys: 
Ao | | nu cmd ndi Mure 929 655 124 Australia 515. 
Unwrought __________~______ 7,648 5, 422 153 Australia 4,865. 
Semimanufacture s 369 357 30 West Germany 88; Japan 84; Belgium- 
Luxembourg 59. 
Magnesium metal including alloys, all forms 35 6 5 NA. 
Manganese: 
Ore and concentrate 3,456 6, 626 _. Singapore 6,322. 
Xido necu 8 1,445 1,365 26 Japan 846; India 350. 
Mercur value, thousands $52 $6 $1 Netherlands $5. 
Molybdenum metal including alloys, all forms 71 17 3 Netherlands 10. 
Nickel metal including alloys, all forms 164 190 39 Canada 43; Japan 37; Australia 29. 
Platinum and platinum-group metals, 
unwrought and partly wrought 
value, thousands $22 $56 $1 West Germany $48. 
Silver metal including alloys, unwrought and 
partly wrought. |. do... $77 $45 $2 West Germany $24; Japan $19. 
in: 
Oxide i ono 88 kilograms - 1.130 pae 
" Metal including alloys, all forms 488 553 11 Malaysia 156; Thailand 150; Japan 128. 
itanium: 
Ores (rutile and ilmenite - - - ------ 493 NA NA NA. 
Oxides and hydroxides ____________ 2,585 1,322 66 ab Germany 396; Japan 330; Australia 
ee metal including alloys, all forms 1 96 53 Japan 40. 
inc: 
Oxides and peroxides 1,090 792 47 cad Asia, n.e.s. 398; India 108; Australia 
Metal including alloys: 

))). ĩð E EAA 20 ae All from Australia. 
Unwroughgnt 26,550 16, 174 108 Jepni 6,028; Australia 4,948; Canada 
Semimanufactures 578 653 234 Japan 380. 

Zirconium ore and concentrate 383 NA NA NA. 


See foot notes at end of table. 
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Table 3.— Philippines: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Other: 
Ores and concentrates of niobium, 
tantalum, vanadium |... ........- 
Other ores and concentrates... 
gg an residue containing nonferrous 


Metallids. — - - -- - -------------— 
Alkali, alkaline-earths, rare-earth metals _ 
Base metals including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc .. _ 
Artificial corundum ___________-_-_ 
and powder of precious and semi- 
precious stones. value, thousands 
Grinding and polishing wheels and stones.. 


rant 


Clays and da clay products: 
Bentonite and fuller’s earth 


Products: 
Refractory including nonclay bricks 
value, thousands_ _ 


Nonrefractor // do— 
Diamond, industrial . 


Sen 


r and fluorspar -------------- 
15 80 N 


Other including mixed 
Ammonia <- ³˙·¹ 
Graphite, natura! 
Gypsum and plasters __________----~- 


Crude including splittings and waste 
Worked including agglomerated splittings 
Pigments, mineral: 
Natural, crude _________________ 
Iron oxides, processed 
Precious and semiprecious stones: 
ral value, eee ds 
8 


Sodium and potassium compounds, n.e.s.: :: 
Caustic soda 


Stone, sand and gravel: 
Dimension stone, crude and partly worked 
Dolomnite 


T and quartzite _ 
Natural (river and sea) 
See footnotes at end of table. 


1979 


11,952 


1980 United 
States 

. 1,080 a 
1 phi 
38,366 be 
295 103 
17 T 

8 2 

654 9 
485 80 
131 1 
$197 - 
1,094 70 
4,467 282 
1,893 Kd 
839 7164 
28,773 2,853 
215 Kd 
NA NA 
NA NA 
NA NA 
191,227 13,494 
$14,902 32.504 
$370 $13 
$439 gu 
1,609 849 
3,022 65 
100 RN 
30,011 4.371 
631.219 50,402 
88,828 74,578 
135,475 6,651 
16,731 1 
188,578 8 
184 18 
65,671 131 
758 545 
6,856 oi 
109 20 
33 4 
668 30 
$12 zs 
$106 $1 
60,022 198 
15,137 5,537 
953 96 
89,715 42.071 
279 74 
5,305 Eu 
268 —— 
459 Ll 

181 Dm 
NA NA 


Sources, 1980 


Other (principal) 


Australia 975; Japan 105. 
All from Japan. 


Japan 38,358. 

Repul ublic of Korea 51; Hong Kong 38; 
apan 38. 

Japan 14. 

Australia 3; United Kingdom 2. 

Papua New Guinea 521; Hong Kong 71. 


Spain 132; Greece 87; China 80. 
Italy 87; Japan 43. 


Belgium-Luxembourg $195. 

Japan 204; Brazil 193; West Germany 156. 
Canada 2, 174; Australia 1 ,296. 

Singapore 1,833. 

France 72. 

Japan 20,229. 

Japan 164; China 50. 


NA. 
NE 


Sing apore 8, 3e * 4,293; United 
ingdom 2,23 


n $6,841; United Kingdom $1,608; 
est Germany : 

Italy $263. 

f in Belgium-Luxembourg $86. 


ari Poss Japan 471; Italy 448. 


All from Chile. 
Jordan 25,500 


Republic of Korea 253,098; U.S.S.R. 
115,261; Indonesia 79,297. 

Republic of Korea 14,250. 

Canada 74,578; East Germany 31,765; 
U.S.S.R. 10, 745. 

Japan 9,102; Republic of Korea 7, 150. 

Japan 187,852. 

Italy 87; Austria 34; Hong Kong 25. 

Japan 42, 576; Australia 12,516. 

West Germany 120. 

Japan 5,816; China 650. 


India 78. 
India 18; Japan 6. 


West Germany 430; Spain 106. 


Australia $5; Republic of South Africa $4. 
Belgium-Luxembourg $87; Brazil $7. 
Australia 56,338. 


Republic of Korea 2,358; West Germany 
1,191; Poland 850. 

Japan 671; Italy 56; China 52. 

Kenya 23,000; Japan 16,055; West 
Germany 6,556. 


Hong Kong 190. 
Ja E 2,609; West Germany 620; Austria 


France 126; Japan 87; Belgium- 
Luxembourg 54. 

Japan 345; West 515 60. 

Republic of Korea 150 


NA. 
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Table 3.— Philippines: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
it 1979 1980 : 
Vorritmonuty pone Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Sand —Continued 
IIC ¹·¹wꝛAͤ ee oe es 17,066 NA NA NA. 
Ohe be 2,328 216, 878 137 Malaysia 15, 300. 
Sulfur: 
Elemental, all form 18,141 28,628 159 Canada 19,962; Japan 7,175. 
Sulfur dioxide .. 58 NA NA NA. 
Sulfuric acid, oleum - - - -- - -------- 87,963 70,827 21 Japan 70,791. 
ode steatite ____________________ 7,148 3, 097 735 . Republic of Korea 5,950; China 991. 
er: 
Crnidé 22.2552 e 5508 279 3,336 90 ‘India 1,765; United Kingdom 734; 
Australia 268. 
Slag, dross, and ee waste, not 
metal- bearing 88,790 50, 638 -- Japan 50,475. 
Sines, hydroxides, peroxides of barium, 
esium, strontium _ -—-------- 3,173 813 155 Japan 300; Australia 238. 
Bromine, iodine, fluorine, chlorine _ _ _ _ - 42 " 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural... 941 1,020 20 Republic of Korea 850; China 150. 
Fenn os noL 1,240 1,132 325 Japan 422; Australia 281. 
Coal and briquets: 
Anthracite and bituminous coal 1,388 2,422 283 Japan 2,088. 
Briquets of anthracite and bituminous coal 68 sie 
Lignite and 1 briquets ss 366 et 
Coke and semicoke. - - -------------- 267,695 333,775 67,602 Japan 11 062; Australia 63,861. 
Hydrogen and rare gases 198 353 153 Ja 
Peat and peat briquets s 3 17 — Al is Finland. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels... 67,100 62,012 A Saudi Arabia 28,966; Kuwait 8,704; Iraq 
6,784; China 6, 453. 
Refinery products: 
Gasoline: 
Aviation do— 193 NA e 
o do- 523 322 3) China 177; Bahrain 65; Italy 49. 
Kerosine and jet fuel do... 57 39 — All from Bahrain. 
Distillate fuel olli do- 11,375 13,271 os 1 6,335; Bahrain 4,659; Singapore 
9 1 a F do— 55 113 66 Netherlands 17: Netherlands Antilles 11. 
er: 
aesa petroleum gas _do_ _ _ _ 646 633 3) reda 299; Saudi Arabia 210. 
tha --------—- do- 1,487 NA E 
Mineral jelly and wax do- 100 56 6 China 21; Japan 10; Hong Kong 7. 
Bitumen and other residues 
"NN 2 1 (3) NA. 
Petroleum cock do____ (3) (3) (3) NA. 
Bituminous mixtures, n.e.s 
do— 2 3 1 Japan 1. 
Nonlubricating oils, n.e.s do- 15 8 
Mineral tar and other coal-, 
petroleum-, or gas- derived crude 
chemicals 6,311 65.399 598 Australia 1,166; Japan 910; France 560. 
"Revised. NA Not available. 
Includes all types of clays. 
Includes all types of sands. 
*Less than 1/2 unit. 
COMMODITY REVIEW 
METALS finance and build the smelter, National 


Development Co., the investment arm of the 


Aluminum.—In 1981, the proposed $773 Philippines Government, was reportedly 
million aluminum smelter did not get off discussing with Biliton International of the 
the ground. Despite the assurance of Rey- Royal Dutch/Shell Group the possibility of 
nolds Aluminum Co. of the United States to Biliton's partnership in the project. Because 
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of the cutback in new aluminum projects 
worldwide, caused by the reduced world 
demand for aluminum, both Reynolds and 
Biliton have not done anything other than 
express interest in the project.“ 

Exploration work of the bauxite deposits 
on Samar Island was not going well because 
of the deteriorated civil conditions in areas 
of Gandara, Matuginao, and San Jose de 
Bauan. However, the survey of the bauxite 
deposits in areas of Salcedo, Mercedes, 
Guian, and Concord, as well as on Batag 
Island, was completed by the Philippines 
Bureau of Mines and Geosciences in 1981. 
Based on the survey, the bauxite deposits in 
these areas were estimated at 120 million 
tons. 

Chromium.—Mine production of both re- 
fractory and metallurgical chromite ores 
declined in 1981. Consolidated Mines, Inc. 
(the property owner), under an operating 
contract with Benguet Corp. (the operator), 
remained the single most important produc- 
er of refractory chromite ore in the Philip- 
pines, accounting for over 95% of the total 
refractory chromite cutput. In 1981, other 
major refractory chromite ore producers 
were Capital Mineral Resources and Devel- 
opment Co., Inc.; Pulsar Mineral Resources, 
Inc.; and Philchrome Mining Corp. Produc- 
tion of metallurgical chromite ore and con- 
centrate was by Acoje Mining Co.; Trident 
Mining and Industrial Corp., which pro- 
duced both ore and concentrate; and by 
more than eight other small ore producers 
led by Velore Mining Corp. and Malayan 
Wood Products Corp. 

Consolidated Mines, Inc. (CMI), produced 
about 340,000 tons per year of refractory 
chromite concentrate from its chromite 
property at Coto, Masinloc, in Zambales 
Province under an operating contract with 
Benguet Corp. Under the old contract, 
which expired in December 1980, CMI re- 
tained 75% of the output as the property 
owner, while Benguet shared the remaining 
25% as the mine operator. 

In early 1981, a new operating contract 
was signed between the two companies. 
CMI reportedly agreed to cut its output 
share from 75% to only 30%, while Benguet 
was to retain 70%. Under the new 25-year 
contract, Benguet agreed to invest about 
$10 million to open up new reserves for a 
new underground chromite mining and 
milling operation to augment production 
from the existing but dwindling chromite 
reserves available for open pit mining. Un- 
der the new contract, the mine would ex- 
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pand its production capacity in 3 to 4 years. 
The Masinloc refractory chromite mine is 
the single largest and the most important 
source of low-silica refractory chromite in 
the world. In 1980, about 340,000 tons of 
refractory chromite concentrates were pro- 
duced from the mine, of which 275,000 tons 
were exported mainly to the United States, 
Japan, and Canada. 

Philchrome Mining Corp., a new chromite 
producer, began commercial operation from 
its large chrome sand deposits in the south- 
ern part of Palawan Island. AMAX Inc. of 
the United States and Kawasaki Steel Corp. 
of Japan were reportedly to acquire 15% 
interest each in Philchrome Mining Corp. 
The planned output capacity was to reach 
20,000 tons per year of refractory chromite 
for export to the United States and Japan. 

Triden Mining and Industrial Corp., the 
second largest metallurgical chromite con- 
centrate producer in the Philippines, com- 
pleted its expansion program in early 1981, 
and planned to install additional equipment 
in two mills in Palawan to increase chromi- 
um metal recovery. The company operated 
two chromite concentration plants at Nar- 
ra, Palawan, with an annual capacity of 
96,000 tons of chromite concentrates con- 
taining about 53% chromium. Most of the 
output was exported under long-term con- 
tracts to Japan (imported by Mitsui and Co., 
Ltd.), the Federal Republic of Germany (by 
A. G. Metallgesellschaft), and other Europe- 
an countries. China was, reportedly, also an 
important buyer of the company’s chromite 
concentrate. 

Cobalt.—The Philippines remained one of 
the top six world cobalt producers in 1981; 
however, cobalt production of Marinduque 
Mining and Industrial Corp. (MMIC) declin- 
ed in 1981. The reduction in cobalt output in 
the form of nickel-cobalt mixed sulfide was 
affected largely by a cutback in the output 
of nickel concentrate and refining oper- 
ations on Nonoc Island owing to the weak- 
ened nickel prices in the world market. 

For the past year, Marinduque’s nickel- 
cobalt sulfide was shipped to Sumitomo 
Metal Mining Co. of Japan for refining 
under a long-term tolling contract. In late 
1981, MMIC was reportedly negotiating 
with Sumitomo to amend the tolling con- 
tract, which would not expire for several 
years. MMIC was planning to build its own 
cobalt refinery, which could be completed in 
1 to 2 years; however, MMIC suffered losses 
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of $36 million in 1980 and about $85 million 
in 1981 under a heavy interest repayment 
burden largely because of the $331 million 
debt financing on the Surigao nickel refin- 
ery on Nonoc Island." 

Copper.— The Philippines remained the 
world's ninth largest copper producer dur- 
ing the 1980-81 period. In 1980, the Philip- 
pines production of copper metal surpassed 
the 300,000-ton level. In 1981, because of a 
substantial drop in the world copper prices 
and increased costs of production, 7 of the 
12 primary copper producers reported a 
decrease in output. As a result, the Philip- 
pines copper production dropped by about 
5%, and total value of the copper produc- 
tion shrank 1896 to $356 million for the first 
9 months of 1981 from $435 million for the 
same period of 1980. 

The Philippines copper production of the 
top 10 primary producers, during the 1980- 
81 period, was as follows, in thousand tons 
of copper metal: 


Co 1980 9 months 
mpan 
dnd 1980 1981 
Atlas Consolidated Mining 
and A em Corp. 126.0 100.2 106.2 
Marcopper Mini 
and Industrial Corp. 34.5 26.1 27.8 
Benguet Cord 25.2 18.9 21.0 
Marinduque Mining and 
Industrial Corp. 19.5 14.2 19.1 
Philex Mining Cor 22.1 16.1 17.1 
Lepanto Consolidated Mining 
: 15.2 12.2 11.3 
CDCP Mining Corp 20.4 14.9 8.1 
Western Minolco Corp 13.9 11.4 7.8 
Baguio Gold Mining Co 6.1 4.6 3.9 
Acoje Mining co 3.1 2.9 1.9 
Other primary and secondary 
producers. 19.7 17.1 2.3 
Total -o eur 3057 238.6 226.5 


Other primary copper producers that re- 
ported a substantial drop in copper output 
were Black Mountain, Inc., and Sabena 
Mining Corp. In May 1981, Sabena tempo- 
rarily suspended operations at its Caman- 
langan copper mine in New Bataan, Darao 
del Norte, because of lower copper prices. 
Two secondary producers, Zambales Base 
Metal, Inc., and Benguet Exploration, Inc., 
also reported a decline in their copper 
output in 1981. 

In 1981, two expansion projects were com- 
pleted. CDCP Mining Corp. (CDCP) has 
expanded its milling capacity from 15,000 to 
25,000 tons of ore per day at Basay in 
Negros Oriental. Marinduque Mining and 
Industrial Corp. also completed its expan- 
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sion program at Sipalay in Negros Occiden- 
tal to increase milling capacity from 18,000 
to 30,000 tons of ore per day. Under a joint 
exploration agreement, Marubeni Corp. of 
Japan was to invest $12.6 million in CDCP 
to increase its equity holding from 10.84% 
to 35.29%. This new capital was to be used 
mainly for the expansion program at Basay 
and underground development work. As of 
January 1, 1981, CDCP copper reserves at 
Basay were estimated at 240.7 million tons, 
averaging about 0.4% copper. 

In 1981, the Bully Bueno Mine, a new 
copper mine operated by Hercules Minerals 
and Oils, Inc., at Cacapain, Marcos, Ilocos 
Norte, started commercial operations. The 
annual output was expected to exceed 
30,000 tons of 24% copper concentrate. The 
mine made its first shipment of copper 
concentrate to Japan in November. Ore 
reserves in the area were estimated at 13.5 
million tons averaging 0.82% copper, 0.5 
gram of gold, and 7.382 grams of silver per 
ton of ore. The mine life is expected to be 12 
years at the projected milling capacity of 
3,000 tons of ore per day. 

The Amacan project of North Davao Min- 
ing Corp. in Masara, North Davao, was 
previously scheduled to start copper produc- 
tion in July 1981. Because of a flash flood 
that killed 127 people (construction crew), 
commercial operation was rescheduled to 
begin in April 1982. The milling capacity at 
Amacan would be 25,000 tons per day or 
140,000 tons per year of 25% copper concen- 
trate, which contains 8 to 15 grams of gold 
and 70 to 140 grams of silver per ton of 
concentrate. Ore reserves at the Amacan 
area were estimated at 87 million tons 
averaging 0.4% copper. 

During 1981, several copper projects were 
either suspended or shelved, mostly because 
of the depressed world copper market. Sabe- 
na Mining Corp. suspended copper oper- 
ations as well as its expansion plan at New 
Bataan. Marcopper suspended its San 
Antonio copper project near Tapian. Ben- 
guet shelved its Batangas project because of 
low-grade ore deposits and the high cost of 
land acquisition. Acoje Mining Co. closed 
its Barlo copper mines in Dasol, Pangasi- 
nan, at the end of 1981. The Barlo flotation 
mill was reportedly being sold by Acoje 
because of the depressed copper prices, 
which made it impossible to continue the 
commercial operations of the remaining 
low-grade deposits. 

In late 1981, Atlas announced that it was 
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expanding its Lutopan underground mine 
at Toledo in Cebu. The $50 million expan- 
sion project would increase the output of 
the existing underground mine from 25,000 
to 32,000 tons of ore per day by July 1984. 
The $50 million capital was to be financed 
from both external sources as well as inter- 
nally generated funds. 


Gold.—Despite the low price of gold in 


the world markets, the Philippines gold 
production increased in 1981. Increased gold 
production was largely due to extra alluvial 
mining operations of Atlas in Aroroy on 
Masbate Island, and the expanded gold 
mining and milling capacity of Apex in 
Masara, Davao del Norte. In 1981, the 
Philippines remained 1 of the top 10 world 
gold producers. Its share in the world total 
gold production was about 2% in 1980-81. 

The Philippines gold output rose by 
14.5% for the first 9 months of 1981 com- 
pared with output of the same period of 
1980. Of the total output, 35% was by 7 
primary gold producers and 65% was by 12 
copper producers, which recovered gold as a 
byproduct of their copper operations. Ac- 
cording to the Philippines Chamber of 
Mines, the Philippines gold production of 
the top 10 producers during the 1980-81 
period, was as follows, in thousand troy 
ounces: 


Co 1980 9 months 
mpan 
ind 1980 1881 
Benguet Corp. (primary and 
byproduct). 183.0 138.0 1531 
Atlas Consolidated Mining 
and Development Corp. 
(primary and byproduct). 150.3 110.9 145.3 
Philex Mining Corp. 
(byproduct). 116.5 86.1 91.5 
Lepanto Consolidated Mining 
(byproduct). 58.2 46.3 46.5 
Marcopper Mining Corp. 
(byproduct). 26.0 18.9 23.4 
Apex Mining Co. Inc. 
(primary). 24.8 16.2 28.6 
Western nese Corp. 
(byproduct 23.4 18.9 14.6 
Benguet 8 Inc. 
(primary). 11.9 8.6 8.9 
n dom Gold Mining Co. 
yproduct). 11.7 8.9 1.6 
Itogon-Suyoc Mines, Ine 8.9 6.5 8.0 
Other primary and byproduct 
producers. 32.7 29.5 32.1 
W! 647.4 488.8 559.6 


Other gold producers were Vulcan Indus- 
trial & Mining Corp. (primary), Manila 
Mining Corp. (primary), Sabena Mining 
Corp. (byproduct, suspended operation in 
May 1981), Consolidated Mines, Inc. (bypro- 
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duct, suspended operation in August 1980), 
Marinduque Mining and Industrial Corp. 
(byproduct), CDCP (byproduct), and Black 
Mountain, Inc. (byproduct). 

The $29 million gold project of Philip- 
pines Eagle Mines, Inc., originally schedul- 
ed to come onstream in early 1981, was still 
building the processing plant at the mine 
site in Longos, Paracale, Camarines Norte. 
The plant is expected to be completed in 
1982. The plant was expected to produce 
44,000 ounces of gold and about 35,000 
ounces of silver as a byproduct. Ore reserves 
were estimated at 1.56 million tons, with 
ore grade ranging from 0.45 to 0.55 ounce of 
gold per ton of ore. 

In late 1981, Baguio Gold Mining Co. 
closed down its Santo Nino Mine in Moun- 
tain Province because of financial problems 
and withdrawal of Philex Mining Corp. as 
the company manager of the Santo Nino 
gold project. The project suffered from high 
operating costs caused by rising costs of 
energy and capital expenditures as well as 
high government royalty taxes." 

Iron and Steel.—San Pio Guinto Mining 
Corp., the only mining company engaged in 
the production of lump iron ore in the 
Philippines, produced only 4,376 tons of iron 
ore during the first half of 1981. The mining 
of magnetite sand was still restricted by the 
Government in 1981. Most of the Philip- 
pines iron ore requirements were imported 
from Australia, Brazil, and Canada. 

A $7.5 million modernization project of 
Armco-Marsteel Alloy Corp. at its Taguig 
steelworks (annual capacity 70,000 tons) 
was started in late 1981. The project involv- 
ed installation of high-technology continu- 
ous bloom-casting equipment and other sup- 
port facilities. The equipment will be sup- 
plied by Concast AG of Switzerland. The 
project was scheduled for completion by the 
end of 1982. The company is a joint venture 
of Armco, Inc., of the United States; and 
Marsteel Consolidated and the Philex Min- 
ing Corp. of the Philippines. The major 
products of the company included specialty 
steel grinding balls and rods used by the 
domestic mining and cement industries and 
galvanized metal pipes consumed by the 
construction industry. 

The plan for the development of an inte- 
grated steel mill in Misamis Oriental on 
Mindanao island was revised several times 
because of difficulties in finding the neces- 
sary financing for the project. In late 1981, 
the Government of the Philippines decided 
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to expand the existing facilities of the Na- 
tional Steel Corp. in Iligan City, Mindanao, 
in three phases. The latest proposal for the 
first phase called for building of a coal- 
based, direct- reduction, ironmaking plant; 
the second phase called for a steelmaking 
plant; and the third phase called for a 
rolling mill. The total cost of the project was 
scaled down from $1.5 billion to $765 mil- 
lion. Vóest Alpine AG of Austria, Kawasaki 
Heavy Industries of Japan with Krupp of 
the Federal Republic of Germany, and Davy 
McKee Direct Reduction Co. of the United 
States were reportedly the three bidders for 
the first phase.? 

Nickel.—The mine output of nickel de- 
clined in 1981 because of the sluggish de- 
mand for nickel in the world market. The 
nickel output of MMIC dropped to 16,423 
tons of refined nickel for the first 9 months 
of 1981 from 16,725 tons for the same period 
of 1980. In addition, production of mixed 
sulfides containing about 2,000 tons of nick- 
el and slightly over 1,000 tons of cobalt for 
the first 9 months of 1980 also declined to 
almost 1,750 tons of nickel and nearly 825 
tons of cobalt for the same period of 1981. 

MMIC, in an effort to reduce operating 
costs, was converting from oil to coal for its 
nickel-refining operations on Nonoc Island 
in Surigao del Norte. The $123 million 
conversion project will reduce oil consump- 
tion of the refinery by 75% or save annually 
up to $50 million in energy cost upon 
completion of the conversion in late 1982 or 
early 1983. 

In 1981, Rio Tuba Nickel Mining Corp., 
the other nickel producer in the Philip- 
pines, also reported a decline in its ore 
production at Bataraza in Palawan Island. 
Most of its nickel ore was exported to 
Japan. 

Other Metals.—In 1981, production of 
manganese, lead, and molybdenum in the 
Philippines was at a much lower level than 
in 1980. MMIC and Black Mountain were 
the only two molybdenum producers, with 
MMIC accounting for over 80% of the total 
output. Production of lead was by Zambales 
Base Metals, Inc. In 1981, a new secondary 
lead smelter and refinery was being built in 
Meycawayan, Luzon. The 13,000-ton-per- 
year capacity lead smelter owned by the 
Philippines Lead Smelter Corp. was sched- 
uled for operation in 1983. The output of 
unwashed manganese ore was mainly by 
the Associated Mining Corp. Zinc produc- 
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tion in 1981 increased slightly from that of 
1980, with Zambales Base accounting for 
57% of the total, while Benguet Explora- 
tion, Inc., accounted for 43%. 

Maria Cristina Chemical Corp. (MCCI), a 
ferroalloy producer in the Philippines, re- 
portedly sold part of its equity holding in a 
new silicochromium plant at Iligan City to 
Nippon Kokan Kabushiki Kaisha (NKK) of 
Japan. In exchange, NKK was to receive 
about 10,000 tons of silicochromium (the 
total plant output) from MCCI annually. 
Silicochromium was shipped to the Toyama 
plant of NKK for processing into low-carbon 
chromium. 


NONMETALS 


Barite.—Mine Production of barite was 
by Falcon Minerals, Inc., the Philippines 
only producer of barite. The company oper- 
ated its mine and milling plant in Mansa- 
lay, Oriental Mindoro. Mine output of bar- 
ite declined in 1981, however, the produc- 
tion of barite for drilling fluid (oil well 
drilling mud) was being maintained at the 
500-ton-per-month level. In 1980, Falcon 
Minerals obtained an $825,000 loan from 
the Private Development Corp. of the Phil- 
ippines to finance the expansion program in 
Mansalay from 10,000 to 15,000 tons per 
year capacity. It is expected that production 
of commercial grades of varying mesh sizes 
and color will increase substantially for use 
by local paint, brake, explosive, and fiber- 
glass industries in the coming years. 

The barite ore reserves, as of December 
1979, were estimated at almost 104,500 tons 
plus slightly over 31,000 tons of probable 
ore reserves.“ 

Cement.—In 1981, the Philippines ce- 
ment industry consisted of 18 cement plants 
with 31 kilns. Although the country’s total 
annual output capacity was 7.2 million tons, 
the actual cement production was about 4.2 
million tons. High energy cost, outmoded 
equipment, and inefficient plant size were 
cited by the industry sources as the reasons 
for this low-capacity utilization. The Philip- 
pines consumed about 3.6 million tons of 
cement and exported about 800,000 tons to 
neighboring Southeast Asian countries an- 
nually. 

According to the Philippines cement in- 
dustry sources, the fuel cost alone account- 
ed for 75% of the total production cost. In 
an effort to cut the fuel cost, the Govern- 
ment of the Philippines had created the 
National Coal Authority (NCA) to manage 
the so-called coal logistic system to supply 
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the fuel (coal) needs of cement plants as 
well as mines in shifting from bunker oil to 
coal-power generation. 

The coal logistic system would include 
distribution of domestically produced coal 
through mine out-loading ports, vessels for 
efficient maritime movement and transpor- 
tation of coal, installation of infrastructures 
that includes receiving, blending, and distri- 
bution terminals—six coal depots, importa- 
tion of coal to be upgraded and supplement 
the domestic coal supply and inland trans- 
port to the end users by truck or rail. The 
total cost of this coal logistic system was 
estimated by NCA at $122 million, which 
includes $45 million for establishing 8 coal 
terminals, $8 million for 5 coal mine out- 
loading ports, and $68 million for 12 marine 
vessels. The Philippines National Oil Co., 
(PNOC), reportedly will finance part of the 
cost, while NCA probably would approach 
the World Bank (International Bank for 
Reconstruction and Development) to fi- 
nance the project. The whole project was 
expected to be completed by 1984 or 1985. 

In late 1981, the Philippines Board of 
Investment approved two pioneer projects 
for coal conversion. Both Floro Cement 
Corp. and Iligan Cement Corp. will receive a 
loan from the Development Bank of the 
Philippines to finance their projects to con- 
vert operations from bunker to coal-fired 
kilns. The project of the Floro plant at 
Lugait, Misamis Oriental (440,000-ton-per- 
year capacity) was estimated at $5.8 mil- 
lion, while the project of the Iligan plant at 
Kiwalan, Iligan City (300,000-ton-per-year 
capacity), was at $6.6 million. 

Fertilizers.—In mid-1981, the Philippines 
Phosphate Fertilizer Corp. (Philphos) 
awarded a $336 million turnkey fertilizer 
contract to a consortium led by Coppee-Rust 
of Belgium. The phosphate-fertilizer com- 
plex, to be built at Isabel City on Leyte 
Island, includes two units for the production 
of complex fertilizer (monoammonium phos- 
phate, diammonium phosphate, and nitro- 
gen, phosphorous, and potassium), each 
with a daily capacity of 1,500 tons; two 
phosphoric acid plants, each with a daily 
capacity of 600 tons; and a 550-ton-per-day 
sulfuric acid plant. The planned annual 
capacity is 350,000 tons of phosphates and 
153,000 tons of ammonium sulfate. The 
construction work is expected to be com- 
pleted by the end of 1984, but the plant 
operations are scheduled to come onstream 
in 1985. 
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The consortium is composed of Coppee- 
Rust of Belgium, which will undertake con- 
struction work on the phosphoric acid 
plants using the Prayon process; they will 
also coordinate the project. Mitsubishi 
Heavy Industries Ltd. of Japan will build 
the sulfuric acid plant using a Lurgi proc- 
ess using local pyrite. Dragados y Con- 
strucciones of Spain will construct the fer- 
tilizer plants, and the local contractor will 
be the Construction and Development Corp. 
of the Philippines. 

Philphos, a joint-venture company, is 
owned 6095 by the Philippines Govern- 
ment's National Development Corp. and 
40% by Nauru Phosphate Corp. (NPC), a 
state-owned company of Nauru (an island 
nation in the Pacific). NPC has agreed to 
supply 300,000 tons of phosphate rock to the 
fertilizer plant annually. The plant requires 
about 1.1 million tons of phosphate ore 
annually. The remaining requirements of 
phosphate ore (800,000 tons) are expected to 
be supplied by Morocco and Jordan, and the 
anhydrous ammonia by Indonesia.“ 


MINERAL FUELS 


Coal.—The Philippines coal production 
continued to increase in 1981. The output 
level reached over 373,000 tons, about 1596 
over that of 1980. During 1981, there were 
50 coal service contractors, of which 28 were 
developing and producing coal, while 22 
were in exploration. The major companies 
involved in coal development were CDCP, 
Marinduque Mining and Industrial Corp., 
and Burnett and Hallamshire of the United 
Kingdom. 

The Philippines largest coal producer, 
Semirara Coal Corp. (a subsidiary of Vulcan 
Industrial and Mining Corp.), started a $100 
million coal expansion project on Semirara 
Island in 1981. Vöest-Alpine AG of Austria, 
reportedly was to provide financing and 
install all mining equipment (including four 
bucket-wheel excavators) and facilities by 
1983. The initial coal mining operation 
would be at the Unong Mine, one of the 
three mines owned and managed by Vul- 
can. The initial output was projected at 
1,000 tons per day in 1983. By 1984, the total 
output of Unong Mine was expected to 
reach 1 million tons per year at full capaci- 
ty. The Unong Mine, along with Panian and 
Himalian Mines, have total reserves of 105 
million tons of coal. Under a long-term 
contract, Vulcan was to deliver annually 
360,000 tons of coal to Atlas and 960,000 
tons to the National Power Corp. 
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Coalfields Mining and Industrial Corp., a 
joint-venture company 50% owned by Atri- 
um Capital Corp. (an affiliated company of 
the Herdis Group Co.) and 50% by J. J. 
Mining and Exploration Corp., was to start 
a $15 million coal mining and development 
project in Albay on Bataan Island off Legaz- 
pi. Coalfields plans to produce about 300,000 
tons of coal per year by 1982 and to 500,000 
tons per year by 1984. The coal reserves on 
Bataan Island were estimated by the NEW- 
CO Engineering & Coal Development Co., 
Inc., of the United States, at about 46 
million tons. Under a 10-year contract, 
Coalfields was to supply Atlas about 150,000 
tons annually of coal beginning in April 
1982. 

Petroleum and Natural Gas.—During 
1981, the Philippines crude oil production 
from Nido Oilfields declined from 3,000 
barrels per day in January to about 2,600 
barrels per day in October. Cities Service, 
the operator of Nido Oilfields, predicted 
that the well will be producing only about 
1,700 barrels per day by December 1982. 
Cities Service has indicated that it probably 
will discontinue its operation at Nido by the 
end of 1982 and will focus on development 
at the Matinloc Field and further explora- 
tion at the Galoc Field. 

In September 1981, the Philippines sec- 
ond offshore oilfield went into production. 
Cadlao Oilfields, operated by Amoco Philip- 
pines Petroleum Co. (a subsidiary of Stand- 
ard Oil Co. of Indiana), started production 
at about 1,000 barrels per day because of 
bad weather and damage to some equip- 
ment. By yearend, the output of two wells at 
Cadlao reached 9,000 barrels per day. Ac- 
cording to Amoco, the Cadlao Oilfields have 
recoverable oil reserves of about 10 million 
barrels with an API rating of 47°. 

The Philippines third offshore oilfield, 
Matinloc Oilfield originally scheduled to 
start production in late 1981, was reschedul- 
ed by Cities Service to begin in the second 
quarter of 1982 at an initial production rate 
of 12,000 to 15,000 barrels per day. The 
Matinloc Oilfield with estimated oil re- 
serves of 10 million barrels, is about 33 
miles northeast of Nido Oilfields. 

In August 1981, the Philippines Cities 
Service discovered oil at the North Galoc-1 
well. The Galoc-1 well is the Philippines 
first oil discovery in a sandstone reservoir. 
The well has a yield of about 1,200 barrels of 
oil per day. The quality of the crude oil is 
between 31° to 32° API. According to Cities 
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Service, another well called the South 
Galoc-l was also discovered in a sandstone 
reservoir in November 1981. The South 
Galoc-1, about 8 miles south of the Galoc-1, 
contains no oil but has gas. The well tested 
3.7 million cubic feet per day of natural gas 
and 280 barrels per day of gas condensate 
from two zones of a sandstone reservoir.!'* 

In May 1981, Cities Service also discover- 
ed a new oil well called Tara-1, near other 
wells in the Matinloc, Pandau, and Libro 
Fields. The estimated flow rate from Tara-1 
was 3,375 barrels per day. It was reported 
that Cities Service would concentrate on the 
development of the Matinloc, Pandau, and 
Libro Fields, and PNOC was taking over the 
development work on Tara-1. 

The Philippines will spend $213.2 million 
for the development and production of oil 
wells in 1982. These expenditures are to be 
spent mainly on the Matinloc Oilfields, and 
about 20 oil wells scheduled for drilling in 
1982. 
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The Mineral Industry of 
Poland 


By Tatiana Karpinsky! 


In 1981, a deep social and economic crisis 
continued to affect Poland, marked by an 
unbalanced market, a deep negative bal- 
ance of payments, shortages in materials 
and technical services, a decline in industri- 
al production, low labor productivity, and a 
host of unsolved social problems. By the end 
of 1981, the sociopolitical situation of the 
country had deteriorated further. A wave of 
tension, conflicts, and strikes were again 
sweeping the country. Economic difficulties 
grew, and strikes affected almost all indus- 
tries. 

On December 13, 1981, by a decree of the 
Council of State, martial law was introduc- 
ed throughout the country, and Prime Min- 
ister Jaruzelski announced that a so-called 
Military Council of National Salvation 
(Wojskowa Rada Ocalenia Norodnogo) 
had been established. The Government 
announced that 150 enterprises had been 
“militarized,” meaning that employees 
were subject to military discipline. 

A decree was issued militarizing all petro- 
leum industry centers, including all refin- 
eries and oil-processing plants and hard 
coal and lignite mines; powerplants and 
other power industry units serving these 
plants were also militarized. 

Poland entered the crisis stage in 1979, as 
expressed in the decline of national income 
and most of the economic indicators. Ac- 
cording to Polish sources, national income 
decreased 15% in 1981, compared with that 
of 1980, or significantly more than in the 
previous 2 years when the drop amounted 
to only a few percent. Gross industrial 
production decreased by 12.6% in 1981. 

In 1981, the shortage of coal was particu- 
larly acute and was a major handicap in 
other subsectors of industry. The Polish 
national economy was based on coal, which 


accounted for 70% of domestic energy. 

In 1981, a shortage of electric power 
resulted in a decrease in output, especially 
of such products as electric arc furnace 
steel, rolled products, aluminum, soda, am- 
monia, lead, zinc, and cement. 

In 1981, capital investment in Poland’s 
economy decreased 15.6% compared with 
the 1980 level and amounted to 460 billion 
Polish zlotys (Z). Investment in the iron 
and steel industry dropped sharply to only 
about a third of the volume of 1980, but 
priority in investment was given to the 
copper-silver industry, because foreign ex- 
change earnings in this sector are much 
higher than those of the steel industry. 
According to the Government decision, 15 
large capital projects in the steel and non- 
ferrous sectors valued at Z133 billion were 
frozen and about 7 projects were trimmed 
back. 

By decision of the Government, in No- 
vember 1980, the construction of the second 
stage of the Katowice steel plant was dis- 
continued, except for two tasks: The con- 
struction of the coking plant, with one-half 
of the original targets to be completed; and 
the construction of the rail heat-treatment 
department.‘ 

In 1981, the electrical and manufacturing 
industries contributed 27.7% to Poland’s 
total industrial output. The fuel industry 
contributed 8.8%, a decrease from 12% in 
1976; the metallurgical industry, 8.7% 
(down from 11.5%); the chemical industry, 
9.1%, and the mineral industry, 3.1%. 

The total number of industrial workers 
and employees in state enterprises in Po- 
land was 4,744,000 in 1981. The number of 
workers and employees in state mineral 
and energy enterprises by branch for 1980 is 
given in table 1.* 
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Table 1.—Poland: Industrial workers and 
employees in 1980 


Branch 
Go!! eee Ge 
Other fuel _______ 
Power |. | .... 


Ferrous metals 
Nonferrous metals 
Building materials . . 


The mining industry's labor shortage was 
estimated at 19,000. During the year, 6,800 
workers were trained as laborers to work in 
the enterprises of the Ministry of Mining. 

Under the contract signed by Poland with 
the U.S.S.R., Polish enterprises participated 
in the construction of three nuclear power 
stations in the Soviet Union. In return, the 
Soviet Union is to provide Poland with 1.2 
billion kilowatt-hours of electrical energy in 
1984 and 2.4 billion kilowatt-hours in 19895. 
The total amount of electrical energy sup- 
plied to Poland under the terms of the 
contract is to be more than 100 billion 
kilowatt-hours.’ 

Poland continued to take part in the 
expansion of Soviet ore extraction facilities, 
and in return, Poland was assured addition- 


Workers and Percent of total 
employees employment in 
(thousands) all industry 
412 8.7 
50 1.0 
87 1.8 
186 3.9 
74 1.6 
181 3.8 


al supplies of raw materials in the 1981-85 
period.“ 

Government Policies and Programs. 
On January 24, 1982, the Polish Planning 
Commission published the first quarter 
revised economic plan for 1982. In compari- 
son with the first quarter of 1981, the 
production in the first quarter of 1982 was 
planned to increase as follows: Bituminous 
coal, 7.4% to 44.3 million tons; sulfur, 1.1% 
to 1.1 million tons; and cement, 4.8% to 3.5 
million tons. A decrease in output was 
expected for the following mineral commod- 
ities: Coke, 3.8% to 4.4 million tons; crude 
oil, 20.8% to 2.8 million tons; rolled steel 
products, 27.2% to 2.3 million tons; and 
copper, 5.4% to 80,000 tons.“ 


PRODUCTION 


Of major importance to the development 
of Polish industrial production are domestic 
reserves of bituminous coal and lignite, 
copper, silver, zinc, lead, sulfur, salt, and 
many other minerals. 

Poland has shortages of crude oil, natural 
gas, phosphates, potassium, salts, and met- 
als used in alloying steel. 

On December 3, 1980, the Central Com- 
mittee put the Government under obliga- 
tion to develop, within the framework of the 
preliminary 5-year plan, a 3-year plan for 
economic stabilization of the country. The 
plan for 1981 was the first stage of the 3- 
year program of economic stabilization. The 
Polish economic plan for 1981 was modest. 
The Government Planning Commission ex- 
pected the level of industrial output in 1981 
to be close to that of 1980. However, the 
annual report on the fulfillment of the 1981 


economic plan, released early in 1982 by the 
main Statistical Office, showed declines in 
mineral production. 


Table 2.—Poland: Fulfillment of 1981 
economic plan 


Production Plan 
Commodity (thousand fulfillment 

meme (percent) 

tons) pe 
Bituminous coal 163,200 84.5 
Natural gas 16,172 97.5 
Reſined petroleum 13.600 84.2 
Steel (crude! 15,719 80.7 
Steel rolled products 11,064 81.6 
Copper (refined) | 327 91.6 
Aluminum 66 69.4 
Lead 69 84.1 


Zinc 167 16.8 


1Million cubic meters. 
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Table 3.—Poland: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 19819 
METALS 
Aluminum metal, primary . yyy 104,000 100,000 96,600 95,100 366,000 
Cadmium metal, primary ......... ..... 754 761 773 698 630 
Copper: 
B metal content, recoverabbe 289,300 321.000 325,000 346,125 315,250 
Metal: 
Smelter, including secondary jj 311,000 337,000 341.000 363,500 330,770 
Refined, including secondary 306,600 332,200 335,800 357,300 3327,210 
Iron and steel: 
Iron ore and concentrate, gross weight 
thousand tons. . 659 529 249 104 100 
Pig iron PINE, NT 9,517 11,109 10,966 11,600 11,000 
Ferroalloys: 
Blast furnace. ..._.____. do 134 126 138 126 126 
Electric ſurnacgce do 175 169 176 170 170 
Steel: 
Crude. "CC. cad 17,841 19,251 19,218 19,485 315,719 
Semimanufactures: 
Rolled, excluding pipe ..... do 11.950 13.566 13.577 13,551 311,064 
P ide do 1.183 1.164 1.161 1.132 31,043 
Lead: 
Mine output, metal content, recoverable |... 63,000 63,900 61,900 60,040 50,434 
Metal, refined, including secondary j 85,400 86,700 84,200 82,000 369,000 
Nickel:* 
Mine output, metal content, recoverable | .. 2,400 2,400 2,100 2,100 2,100 
Metal, smelter `. .. 2,400 2,400 2,100 2,100 2,100 
Silver, mine output, metal content, recoverable? 
5 thousand troy ounces. . 10,708 21,900 22,600 24,665 22,690 
inc: 
Mine output, metal content 8 188.000 194,000 182,700 187,800 146,484 
Metal, refined, including secondary |... ... 228,000 222,000 209,000 215,300 3161,100 
NONMETALS 
Barite . . o o aA 88,700 90,300 96,000 96,300 90,000 
Cement, hydraulic _ thousand tons. _ 21,300 21,700 19,176 18,443 314,226 
Clays and clay products: 
Crude: 
Bentonite. |. | | | do 50 50 50 50 50 
Fire clay Ss oe ied vias ee dees ot [ACER 1,352 1,292 1,251 1,200 1,200 
Kaolin : SERIEN. HE 91 66 49 51 50 
Products. . .. do 785 768 687 600 600 
Feldspa ret 2222 .do. 40 40 40 40 40 
Gypsum and anhydrite, crudtf* . do | 1,340 1,350 1,360 1,300 1,300 
Lime, hydrated and quicklime ....do .. 8,638 9,135 7,652 1,500 „500 
Magnesite, crude  . „ 25,400 123,700 20,000 19,600 19,000 
Nitrogen: N content of ammonia 
T thousand tons . 1,665 1,611 1,525 1,543 1,500 
alt: 
Rock l hhdk. tes eere aoe a 1,562 1,435 1,458 1,465 1,100 
Other do 2.795 2,958 2,971 3,069 2,300 
Sodium and potassium compounds, n.e.s.: 
Sodium carbonate (soda ash) do. 671 663 684 762 3701 
Caustic soda (96% Na) do. 450 489 454 433 3417 
Stone: 
Dolomite ee eee do 2.685 3,118 3,296 3,437 3,200 
Limes tone do. NA NA NA NA NA 
Quartzite 2 „ EIE a AE bros MOS. oe t: 261 NA NA NA NA 
Other o aed ete eur Sd cr fo 17,254 17,476 17,610 16,000 16,000 
Sulfur: 
Native: 
Frasch? hn do- 4.321 4.546 4,310 4.667 4.250 
Other than Frasch® do 450 505 1520 518 472 
Total 42.3.2 tes remm utet do... 4,771 5,051 4,830 5,185 4,722 
Byproduct:* 
From metallurgy ee do... . 314 315 310 300 300 
From petroleum zc: 35 35 35 30 30 
/o A do- 349 350 345 330 330 
From gypsum `` 22222222L do 30 20 20 20 20 
Total sulfur .. ........ do ... 5,150 5,421 5,195 5,535 5,072 
MINERAL FUELS AND RELATED MATERIALS 
Coal: 
Bituminous FOLE EC ES do 186.200 192,622 201,004 193,121 3163,022 
Lignite and brown `. | ........ do... 40,800 41,005 38,083 36,866 335,538 
Total 2.8.5 no iiic EE do... . 221,000 233,627 239,087 229,987 3198,560 
Coke: 
Coke ven S fear e do 19,055 20, 356 20,037 19,850 317,918 


See footnotes at end of table. 
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Table 3.— Poland: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 19819 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Coke —Continued 
Gas house thousand tons 945 950 950 940 930 
OG et ·¹¹ eres do- 20,000 21,306 20,987 20,790 18,848 
Fuel briquets, all grades do- 1.697 1.752 1.700 1.200 
as: 
Manufactured: 
Town gas million cubic feet. 17,377 16,282 14,233 14,000 14,000 
Coke oven gass do... 258,507 265,359 261,015 250,000 f 
Natural, marketdtt do- 251,695 282,242 259,072 223,501 $217,952 
Natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels_ _ *85 *85 *85 80 80 
Propane and butane_ __________- do- e58 e58 e58 53 53 
Peat: Fuel and agricultural T200,000 200,000 200,000 202,700 202,700 
Petroleum: 
Crude: 
As reported -------- thousand tons_ _ 364 363 331 329 329 
Converted . thousand 42-gallon barrels. _ 2,701 2,693 2,456 2,441 2,441 
Refinery products: 
Gasoline occ 28,518 29,325 28,720 28,330 27,044 
Kerosine (presumably including jet fuel) | 
HI 1,194 1,240 1,105 1,744 1,615 
Distillate fuel oil |... do... 38,031 39,240 38,663 37,994 36,227 
Residual fuel oil do- 29,131 29,970 29,826 26,180 24,925 
Lubricating oil and grease do- 3.276 3.430 3.314 eg, 150 3,027 
Ff A do- 189 197 Re m NA 
Liquefied petroleum gas do... 2,285 2,320 2,209 92,100 2,018 
Bitu wenn do- 7,017 1,090 6,628 *6,300 6,054 
Total c osa Rea do... 109,641 112,812 110,465 105,798 100,910 
*Estimated. Preliminary.  'Revised. NA Not available. 


iTable includes data available through June 23, 1982. 


?In addition to the commodities listed, antimony, cobalt, germanium, gold, a variety of crude nonmetallic construction 


materials, and carbon black are also produ 


, but available information is inadequate to make reliable estimates of 


output levels. Poland may also produce alumina in small quantities, but details of such an operation, if it exists, are not 


available. 
3Reported figure. 


*Includes building gypsum, as well as an estimate for gypsum used in production of cement. 
Total of listed commodities only; excludes products not reported individually as well as refinery fuel and losses. 


Particularly disastrous was the drop in 
coal production by over 30 million tons, 
resulting in cutbacks to industry by over 
10% and by nearly 7% to the private 
consumer. Production decreased by about 
600,000 tons owing to strikes in the mines 
following the imposition of martial law, 
chiefly at the Piast and Zeimowit Mines, 
where production decreases were estimated 
at 150,000 tons and 250,000 tons, respective- 


ly. 
In 1981, the country's powerplants gen- 
erated 115 billion kilowatt-hours of electri- 
cal energy, a decrease of 5.7% compared 
with 1980. 

The first nuclear powerplant in Poland is 
being constructed at Zarnowice, Gdansk 
Province, with total designed capacity of 
1,880 megawatts. The first unit of the plant 
is planned to start operation in 1988. 


TRADE 


The value of Polish exports in 1981 
decreased 14.6% compared with that of 1980 
and. was estimated at $13.2 billion. Exports 
to the centrally planned economy countries 
decreased by 10%; exports to the market 
economy countries decreased by 21.396 to 
$5.8 billion. 

In 1981, the imports from the centrally 
planned economy countries increased 2%, 


compared with 1980, while imports from the 
market economy countries decreased by 
about 30%. The deficit of trade with market 
economy countries amounted to $78.2 mil- 
lion in 1981 and the deficit in trade with the 
centrally planned economy countries in- 
creased to $1.95 billion. 

In 1981, exports by the electrical and 
manufacturing industries contributed about 
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47% of Poland's total export value; fuel and 
electric power, 1096; ferrous and nonferrous 
industry, 8%; chemical industry, 9.5%; and 
products of other industries, 25.5%. The 
share, by value, of total Polish coal exports 
decreased from 14% in 1980 to 10% in 1981. 
The import value of manufacturing and 
electrical industries accounted for 32%; fuel 
and electrical power, 20%; ferrous and non- 
ferrous industry, 9.5%; chemical industry, 
11%; and products of other industries, 
about 27.5%." 

In 11 months of 1981, in comparison with 
the same period of 1980, exports dropped as 
follows: Bituminous coal, 48%; lignite, 8%; 
coke, 22%; petroleum products, 49%; steel 
rolled products, 15%; copper, 5%; and zinc 
and zinc products, 52%. 

In 11 months of 1981, imports of many 
minerals were also lower than in the same 
period of 1980: Crude oil, 21%; natural gas, 
0.9%; petroleum products, 10%; iron ore 
and concentrate, 19%; pig iron, 2.2%; and 
steel rolled products, 0.8%. 

In 1981, the Polish-Soviet trade turnover 
accounted for about 8.5 billion Soviet rubles 
(R) as compared with R8 billion in 1980. In 
1981, imports from the Soviet Union in- 
creased 13.6% compared with 1980. The 
Soviet Union covered about 40% of import 
needs for raw materials, including 100% of 
natural gas and 75% each of crude oil and 
iron ore. In 1981, deliveries from the Soviet 
Union included 13.1 million tons of crude 
oil, 3 million tons of petroleum products, 5.3 
billion cubic meters of natural gas, 9 million 
tons of iron ore, 69,000 tons of asbestos, and 
53,000 tons of aluminum. The value of 
deliveries within the framework of partici- 
pation in common capital investments in 


1981 stood about R400 million, which consti- ` 


tuted about 1396 of raw material imports 
from the Soviet Union. These deliveries 
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included 1 million tons of crude oil, 2.8 
million cubic meters of gas, 2.5 million tons 
of steel-related raw materials, 42,500 tons of 
asbestos, and about 62,800 tons of ferroal- 
loys. À trade agreement between the Polish 
and Soviet Governments for 1982 was sign- 
ed in January 6, 1982, in accordance with 
which turnover in 1982 is to reach R8.4 
billion. Deliveries of Soviet fuels and raw 
materials will continue to constitute not 
only a major, but in many cases the sole 
source of import supplies for the Polish 
economy in 1982. 

Polish exports to the U.S.S.R. are to 
amount to R3.6 billion. In the field of raw 
materials the planned level of deliveries to 
the Soviet Union was to remain at the level 
of 1981, which means that they will also be 
considerably lower than the quantities sup- 
plied in the second half of the seventies. 
With regard to the negative balance of 
turnover in 1981, the Soviet Union granted 
Poland long-term credit amounting to R2.7 
billion. 

In 1981, Poland had an external hard 
currency debt of approximately $26 billion; 
of this amount, Government and Govern- 
ment-guaranteed debt was some $1" billion; 
private unguaranteed debt was some $9 
billion. Of the $26 billion, about $20 billion 
was due to 16 Western countries. Polish 
debt to the United States totals some $3.15 
billion, which is 1296 of the total. Govern- 
ments of 16 Western countries includ- 
ing the United States, the United Kingdom, 
France, the Federal Republic of Germany, 
Japan, Canada, Switzerland, and the Ne- 
therlands signed a multilateral agreement 
in April 1981 to reschedule 90% of the 
principal and interest falling due from May 
1981 to December 1981. The U.S. share of 
this was $380 million. The official resched- 
uling totals $2.4 billion. 


MINERALS YEARBOOK, 1981 


Table 4.—Poland: Apparent exports of selected mineral commodities! 


(Metric tons unless otherwise specified) 


810 
Commodity 1979 
METALS 
Aluminum: 
Oxides and hydroxides 1 
Metal including alloys: 
Serp a2 5 8 13,362 
Unwrougntt 22,332 
Semimanufactures 232 
Chromium oxides and hydroxides _ _ _ _ 596 
io metal including alloys: 

OMA per ENDE y ONCE ER RE 184 
Unwrought? METER 133,720 
Semimanufactures? |... 39,471 

Iron and steel: 
Ore and concentrate 11,669 
1 ro aste! 8,201 
etal: 
Ser ne el ii ei tou p tio 11,408 
Pig iron- - - o ð 3,190 
Ferroalloys --------------—- me 
Steel, primary forms thousand tons. . 3379 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
do- 3911 
Universals, plates and sheets 
do... 3428 
Hoop and strip- - ----- do... 3147 
Rails and accessories do- 336 
Wes cic 24 0 225 e85 do- 344 
Tubes, pipes, fittings |... do- 3110 
Castings and forgings, rough 
do. ... "7,691 
Lead: 
Oxides and hydroxides 260 
Metal including alloys: : 
IBD- i s gen go E 1 
Unwrought _______.._-_______ 27,098 
Semimanufactures ___________ _ 11 
Molybdenum metal including alloys, all forms 5 
Nickel metal including alloys: 
JJ (vy se 11 
Semimanufactures _ _ _ kilograms_ _ 1345 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands. . $3,565 
Silver: 
Waste and sweepings ________ do— $408 
Metal including alloys, unwrought 
and partly wrought? |... 347 
Tantalum metal, including alloys, all forms Se 
Tin metal including alloys, scrap - - - ----- 36 
n metal including alloy all forms 12 
Zinc metal including alloys: 
e es et 24 
Unwrought? __________________ 33,162 
Semimanufactures? _______________ 4,782 
Other: 
Ash and residue containing nonferrous 
lll ie ee 16,362 
sir hydroxides, peroxides _ 58 
Metalloids _________________ 
Nonferrous alloy: 2,984 
Metal powder? ______________ 2,091 


See footnotes at end of table. 
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215 


11,314 
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41,408 
4,699 


13,493 
11 


4,000 
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Destinations, 1980 


Other (principal) 


Sweden 45; Thailand 6. 


Austria 5,420; West Germany 1,482; 
France 220. 
Hungary 15,900; West Germany 505; 
weden 284. 
Italy 106; Denmark 18; Sweden 12. 
Brazil 150; France 61; Finland 60. 


France 269; West Germany 214. 

West Germany 19,401; United Kingdom 
18,440; Italy 11 013. 

Czechoslovakia 17 5225 U. S. S. R. 6,005; 
Romania 5,088. 


All to Hungary. 


Netherlands 6,780; West Germany 5,645; 
Italy 1,727. 

Pakistan 10,500; Italy 74. 

Italy 100. 

Yugoslavia 93; Austria 31; United King- 
dom 31. 


West Germany 131; Yugoslavia 25; Fin- 
land 23. 


West Germany 66; Norway 38; Sweden 33. 
Yugoslavia 35; Sweden 19 

Singapore 15; Italy 14. 

n Germany 6; Yugoslavia 4; Hungary 


East Germany 34;? Saudi Arabia 13; 
France 7. 


West Germany 3,720; Sweden 2,129; 
Ireland 549. 


All to Yugoslavia. 


All to Sweden. 


All to Finland. 
France 1,000; Yugoslavia 390. 


92135 Kingdom $1,281; West Germany 


Switzerland $448. 


Switzerland 158; United Kingdom 113; 
West Germany 109. 

All to West Germany. 

All to United Kingdom. 

All to Yugoslavia. 


ii ads noo 18,664; U.S.S.R. 9,351; 
Sh 250 8,9 
U. 8 S. R. 2,955; West Germany 801; 
Czechoslovakia 283. 


Austria 8,093; West Germany 4,034; 
Netherlands 77. 
Pakistan 6; Jamaica 5. 


All to U.S.S.R. 
All to Czechoslovakia. 
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Table 4.—Poland: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 
e Other (principal) 
METALS —Continued 
Other —Continued 
Metals —Continued 
Base metals including alloys, all forms ae 1 8 All to Morocco. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, etc _ _ "TS 
Corundum,artificial. |... |... 3,013 3,291 em ud Germany 1,389; Italy 915; Austria 
Grinding and polishing wheels and stones_ 270 $178 _. A Yugoslavia 49; Thailand 40; Austria 25. 
Cement! thousand tons. 2,044 1.890 West Germany 660; Spain 209; Austria 
197; Ivory Coast 162. 
OWA ee ee "M 15 S All to Jordan. 
Clays and clay products: 
Crude: 
Fire clay 24,333 21,631 E Hungary 15,029; Austria 4,354. 
Chamotte? .. . -2 2 2- 2- ___ L 1,629 10,203 PNE Yul Devin 6,119; Italy 1,710; Hungary 
OG? csse 8,139 496 Em Italy 203; Spain 148; West Germany 100. 
Products: 
Nonrefractor j 3,473 4, 463 _. Sweden 3, 127; West Germany 841; 
Finland 340. 
Refractory including nonclay brick? _ 18, 216 17.790 59 Finland 5,375; Belgium- Luxembourg 
3,424; Czechoslovakia 2, 287. 
Diamond: 
Gem, not set or strung 
value, thousands $2 = 
Industrial _. ____________~— do- 3734 3593 = Belgium-Luxembourg $590. 
Fertilizer materials: 
Crude, nitrogenous ____________-_-_ 21 ET 
Manufactured: 
Nitrogenous? ____ thousand tons 365 211 m — 60; ida Germany 46; France 38; 
apan 21. 
Phosphatic. - - -- ------------ E 110 -- Indonesia 85; Netherlands 25. 
Potassic? _________________ 6,762 14,000 _. All to Romania. 
Other including mixed- - - ------- 7,476 39,707 TE 5 24,966; Denmark 8,002; West 
rmany 6,316. 
Ammonia _______~____________ NA 12,063 sai Ital 11.995. Kenya 70. 
To aum and plasters --------------- 161 87 ae Finland 66; Sweden 20. 
lOdiNG@. = oc 88 11 M All to Yugoslavia. 
Ü A 88 11,942 12,212 _. Hungary 10,028. 
Magnes ite e 41 ee France 40. 
Pigment, mineral, including processed iron 
S/ ĩ ²⁰˙ AA ( LN 102 20 X All to Italy. 
Precious and semiprecious stones 
value, thousands. _ $15 $14 $13 West Serman $1. 
Salt and brine? |. |. |... ....... 253,056 296,711 a ien 183,417; Finland 62,831; France 
Sodium and potassium compounds, n.e.s.: 
Caustic potash _________________ 20 1 -- All to United Kingdom. 
Caustic soda? ----------_—- 71,870 43,017 West Germany 11,685; Yugoslavia 5,853; 
Netherlands 4,448. 
Soda ash? . . 123,011 141,481 _. West Germany 49,050; U.S.S.R. 26,646; 
Czechoslovakia 24,407. 
Stone, sand and gravel: 
Dimension stone? |... 33,719 38, 088 __ Netherlands 11,265; West Germany 9,714; 
Belgium-Luxembourg 8,666. 
Dolomite. chiefly refractory-grade |. . _ x 11 iv All to West Germany. 
Gravelandcrushedrock? II 457,194 291,543 West Germany 244,198; Finland 30,147; 
United Kingdom 6,888. 
Limestone and dolomite 29021 3,275 _. All to West Germany. 
Sand excluding metal- bearing 231,394 196,422 fins Do. 
Sulfur: 
Elemental: 
Other than colloidal? thousand tons__ 3,892 3,903 um hb 142; France 447; Czechoslovakia 
Colloidal - - - -------------—- 72 799 _. Sweden 520; Singapore 115; Sri Lanka 100. 
Sulfuric acid, oleum? _____________ 88,310 211,729 om a 92,166; Sweden 89,437; Japan 
Other: 
Crude 43 Bee et 6,563 736 PAN Denmark 22; United Kingdom 14. 
Slag, dross, and similar waste, not metal- 
bearing —— xe ⁰wrʒ 8 410 1,907 T West Germany 1,203; Austria 704. 
Halogene 62,611 1 e All to Sweden. 


See footnotes at end of table. 
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Table 4.—Poland: Apparent exports of selected mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodity 1979 1980 
sana Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 22 192 iuc United Kingdom 182. 


Coal and briquets: 


Anthracite and bituminous? 
thousand tons. 41,498 31,048 235 U.S.S.R. 6,041; France 3,243; Denmark 


3, 400. 
Briquets of anthracite and bituminous- . 8 8 238 5 Austria 184; Malta 54. 
Lignite including briquets? 
thousand tons. _ 2,974 1,569 os East Germany 1,562. 
Coke and semicoke? __________~_ do. 2,075 1.770 E M^ ud 500; East Germany 424; Austria 
246. | ! 
Peat including briquets and litter 21,007 17.394 ie ta 5 7.031: Austria 3,159; Italy 
Petroleum refinery products: xd 
Gasoline _ thousand 42-gallon barrels. _ 358 151 s S ERNA 332; Denmark 211; Sweden 
Keros ine do- 9 15 E Hungary 14; drap i 
Distillate fuel oil... do- 2.643 4,870 - Denmark 1,763; West Germany 1,635; 
Sweden 776. 
Residual fuel oilil do... 1,731 1,183 (4) Sweden 542; Denmark 356; Austria 218. 
Lubricant!;;ß U do 82 851 is Yugoslavia 28; Austria 26. 
Other: 
Liquefied petroleum gas do- 197 551 PM Yugoslavia 395; Denmark 86; Austria 26. 
Mineral jelly and wa do— 1 3 "S All to Netherlands. 
Bituminous mixtures do- (4) (4) aes All to Finland. 
Unspecified do. 6,01 4,424 Bermuda 1,905; Switzerland 1,521; 
Netherlands 527. 


Mineral tar and other coal-, petroleum-, and 
gas-derived crude chemicals... ..... 55,895 63,437 An is ice aes France 14,391; 
inland 13,309. 


"Revised. NA. Not available. 

Owing to a lack of official trade data published by Poland, this table should not be taken as a complete presentation of 
this country's mineral trade. Unless otherwise specified, these data have been compiled from various sources which 
IDE United Nations information, data published by the partner trade countries, and partial official trade sources of 

oland. 

20fficial Trade Statistics of Poland. 

3Source: Quarterly Bulletin of Steel Statisics for Europe, United Nations, New York. 

*Less than 1/2 unit. 

5Source: Official Trade Statistics of the United States. 

SExcludes Hungarian import valued at $7,000. 

7Excludes Japanese import valued at $2,000. 

SExcludes Japanese import valued at $1,000. 


Table 5.—Poland: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


| Sources, 1980 
Commodit 1979 1980 . 
d nie Other (principal) 
METALS 
Aluminum: 
Bauxite? 2 22s 95,074 83,146 -- Hungary 70,185; Australia 12,961. 
Oxides and hydroxide? . . . 283,038 287,206 15,139 Hungary 127,986; Yugoslavia 74,889; 
Guinea 24,907. 
Metal including alloys: 
Unwroughgntt „ 23,743 19,825 3 irr V 18,965; Norway 299; Iceland 247. 
Semimanufactures? ___________ 33,496 25,600 34 U.S.S.R. 8,364; Czechoslovakia 4,367; East 
: : Germany 2,586. 
Bismuth metal including alloys, all forms 5 34 e All from Japan. 
Chromium: 
Chromite?______________=_____ 211,248 197,975 m USSR 123,540; Albania 40,870; Iran 
Oxides and hydroxides |... 4 9 — All from United Kingdom. 
Metal including alloys, all forme 21 EN 


See footnotes at end of table. 
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Table 5.—Poland: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Cobalt: 
Oxides and hydroxidesͤ 


Metal including alloys, all forms RESE ERE 


Unwrought "TTD 
Semimanufacture s 


Iron and steel: 
Ore and concentrate? __ thousand tons 


Metal: 
Scrap oc uen on do- 
Pigiron 2. do. . 
Ferroalloys sss 


Steel, primary forms? 
Semimanufactures:> 

Bars, rods, angles, shapes, sections 

thousand tons 

Universals, plates, sheets do- 


eee — —— — — e 


Hoop and strip- - .... do.... 
Kane and accessories 985 EDEN 
e tcc Piece a a 0... 
Tube, pipe, fittings ____do____ 
Castings and forgings, mover 
o... 
Lead: 
Oxides and hydroxides - ----------- 
Metal including alloys: 
Unwroughht hh 
Semimanufacturess 
Magnesium metal including alloys: 
Unwroughht 2.2222 
Semimanufacture s 
Manganese: 
Ore and concentrate ee 
G Lo Las m ͤA ER 
Metal including alloys, all form 
Mercur7/7/ 76 pound flasks_ _ 
Molybdenum: 
re and concentrate 
Nickel metal including alloys: 
Unwrought __________..-______- 
Semimanufacture s 
Niobium metal including alloys, all forms 
kilograms_ _ 


Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands_ _ 


Silver metal including alloys, unwrought 
and partly wroughgnt do_ 

Tantalum metal including alloys, all forms 

m ilograms_ _ 
in: 


Oxides and hydroxides ___________~_ 
Metal including alloys: 
Unwroughgt 


Semimanufactures]2 
Titanium: 
Oxides and hydroxides 
Metal including alloys, all forms 
kilograms. _ 
Tungsten: 
Ore and concentrate 


Metal including alloys, all forms 
ilograms _ 


See foot notes at end of table. 


1979 


18.872 


51,463 


17,000 


593 
830 


198 


$4,704 


$1,454 


1,466 


970 
2,898 


2,919 


1980 


20,150 


221 
$1,430 
571,000 
12,000 
447 
846 

61 

9 


44 
208 


1,127 
160 


664,187 
1,015 


678 
1,662 


4,167 


United 
States 


1,733 


Sources, 1980 


Other (principal) 


Netherlands 13. 


Belgium-Luxembourg 12. 
West Germany 678; Czechoslovakia 378; 
France 196. 


uic 15,749; Brazil 2,766; Sweden 


NA. 

U.S.S.R. 1,333; West Germany 90. 

U.S.S.R. 44,000, Norway 13,927; 
Yugoslavia 4,494. 

Yugoslavia 10, 445; Sweden 466. 


West Germany 34; Hungary 18. 

Czechoslovakia 166;? West Germany 97; 
East Germany 51.? 

West Germany 36 Italy 6: France 6. 

Japan 1; Spain 1. 

West Germany 3; Sweden 3. 

Romania 61;? West Germany 42;? East 


Germany 29.2 
Czechoslovakia 16;? East Germany 10.? 
France 661; West Germany 89. 
U.S.S.R. 3,995; United Kingdom 1,905; 
North Korea 74 
All from Yugoslavia. 


Austria 226; Yugoslavia 142. 
Canada 139; Yugoslavia 20. 


U.S.S.R. 489,833; Brazil 76,563; France 
68,887. 

Ireland 500; Greece 455. 

All from France. 

All from Netherlands. 


West Germany 74; United Kingdom 12. 
Sweden 12; West Germany 11; France 6. 


dra Kingdom $671; West Germany 


France $1,683; West Germany $334. 


All from Austria. 

United Kingdom 2,192; Malaysia 501; 
Indonesia 350 

West Germany 1. 

West Germany 542. 

Japan 34. 


United Kingdom 875; China 662; 
Switzerland 125. 


Netherlands 1,000; Japan 914. 


814 MINERALS YEARBOOK, 1981 
Table 5.—Poland: Apparent imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 ; 
á ee Other (principal) 
METALS —Continued 
Zinc: 
Ore and concentrate? ____________._ 27,979 27,053 -— Sweden 12,789; West Germany 11,848; 
Norway 2,41 6. 
Oxides and peroxidees 22 5 zs Frances; 3; Switzerland 1; United Kingdom 
Metal including alloys: 
Unwrought?_______________- 2,627 2,398 aye U.S.S.R. 2,164; Norway 125; 
Czechoslovakia 109. 
o Semimanufactures. 229 266 1 Norway 131; Yugoslavia 130. 
er: 
Ores and concentrates- - - ---------- 153 884,237 2 Norway 84,136; Netherlands 83. 
Ash and residue containing nonferrous 
metals. so h ei eS 10 9 E All from United Kingdom. 
8 hydroxides, peroxides of metals 146 324 West Germany 251; Austria 18. 
etals: 
Metallo ids 18,269 22,018 5 ae 19,146; Yugoslavia 1,568; Norway 
Alkali, alkali-earth, rare-earth metals NA 61 P United Kingdom 31; Austria 30. 
Metal powder? uu A tee 644 777 -. All from East Germany. 
Nonferrous alloys? .. 72167 3,114 -- U.S.S.R. 1,628; Hungary 1,286; East 
Germany 200. 
Base metals including alloys, all forms 88 116 3 West Germany 77; United Kingdom 20. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc .. — 675 767 48 Italy 108; Greece 10. 
Artificial: Corundum ____________~- 4,145 1,810 23 Yugoslavia 916 916; pape 592; West 
ermany 23 
Dust and powder of precious and 
semiprecious stones 
value, thousands $686 $230 "S All from Belgium-Luxembourg. 
Grinding and polishing wheels and stones_ 2,064 91,673 (7) Austria 726; United Kingdom 302; 
Yugoslavia 286. 
Asbestos, crude? .. d 103,372 83,272 3443 U.S.S.R. 66,898; West Germany 6,066; 
United Kingdom 5,839. 
Barite and witherite .....- 1.125 4,088 iid All from Morocco. 
Boron materials: 
Crude natural borates 19,707 200 gas All from Netherlands. 
Oxides and acids 1,801 605 — France 600. 
Cement?_______________________ 42,318 134,970 — U.S.S.R. 63,871; Czechoslovakia 44,351; 
Hungary 26,747. 
LI v A Nee s 40 zx. All from France. 
Clay ane clay products: 
rude: 
Bentonite _________________ 4,053 4,591 92 Hungary 4,499. 
Fell oo 148,404 11,380 Sg R. 8,231; East Germany 1,580. 
Chamotte?_________________ 763,299 81.089 ze U. Ss n 26,092; France 19,665; Spain 
Reiff! ? 218,032 151,252 3203 ^ Czechoslovakia 63, Hs patted Kingdom 
47,529; U.S.S.R. 13,210 
); eid emt 1,781 1,145 M" Italy 1,115; France 20. 
Products: 
Nonrefr actor 7,394 15, 186 -- Spain 12,321; Italy 1,060; Portugal 970. 
Refractory including nonclay brick? _ 52,432 34,771 3152 Czechoslovakia 7,473; Austria 6,604; 
. Ireland 5,215. 
Diamond: 
Gem, not set or strung 
value, thousands $375 NA 
Industrial |... do____ $7,260 $3,579 bn e $3,158; Switzerland 
Diatomite and other infusorial ear tn 703 3, 480 3,171 Denmark 220; France 88. 
Feldspar andfluorspar? |...  . - 62,553 55,328 __ . Mexico 31,802; East Germany 13,370; 
North Korea 7 ,899. 
Fertilizer materials: 
Crude, phosphatic? ___ thousand tons. . 3, 327 3,242 900 Morocco 954; U.S.S.R. 741; Jordan 293. 
Manufactured: 
Nitrogenous? __________ do- 207 123 -_ U.S.S.R. 119; Austria 2. 
Phosphatic_ __________~- do_ _ __ 3 m 
otassic?h _____________ do- 1.789 2, 428 -- U.S.S.R. 1,758; East Germany 640; West 
Germany 24. 
Other including mixed 330 zia. 
Ammoniak 80,647 33,705 m sungaty 11,473; U.S.S.R. 10,076; Austria 
Graphite, natural) 13,828 11,386 -- Austria 9,055; U.S.S.R. 1,990. 
rem and plasters _______________ 8,864 6,324 98 West Germany 6,183; United Kingdom 20. 
E De erent S eel a Ee TED M Se EE 10 42 ees Austria 27; France 15. 
Magnasite® See PETROL 8 319,921 317,120 North Korea 141,641; Czechoslovakia 


See footnotes at end of table. 


58,428; Brazil 48,030. 
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Table 5.—Poland: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Mica: 
Crude including splittings and waste? 
Worked including agglomerated splittings 
Pigments, mineral: 
Natural crude 
Iron oxides, processed - ------------ 


Precious and semiprecious stones excluding 
diamond: 


Natural value, thousands. . 
Synthetic... do ... 
Pyrite e earen ⁰ ¹ꝛmům AEN 
Salt and br inne 


Sodium and potassium compounds, n. e. s.: 
Caustic sodaji ad 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Woftked ash ĩð a a 
Dolomite, chiefly refractory-grade |... 
Gravel and crushed rock?_______. _. . 
Limestone excluding dimension- _ _ _ _ _ - 
Quartz and quartzite 


Sand excluding metal- bearing 


Sulfur: 
Elemental, other than colloidal . . . .. 
Sulfuric acid, oleu nm 
Talc, steatite, soapstone, pyrophyllite? . _ _ _ 


Other: 
i -2.222-2-222 o 
Oxides, hydroxides, peroxides of barium, 

magnesium, strontium ____._____. 
Halogens 


MINERAL FUELS AND RELATED __ 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black |... ..... ... 2... 


Coal, anthracite and bituminous including 
briquets? .. . . . thousand tons 
Coke and semicoke 3 
Gas, natural? million cubic feet 
Petroleum and refinery products:? 
Crude thousand 42-gallon barrels 
Refinery products |... . do 


Mineral tar and other coal-, petroleum-, and 
gas-derived crude chemicals 


1979 


1,756 
32 


19 
3,031 


15 
16,300 


4,621 


38 

201 
16,725 
214,267 
6,518 


98 
26 


961 
26,043 


19,043 
267 


47 
15,029 


971 
14,494 
140,658 


122,368 
29,299 


1,481 


1980 


5,543 
132 


25 
23.180 


15,351 


10,504 
94 


153 
233,656 


1,042 
450 
187,591 


120,382 
33,168 


2,395 


United 
States 


3740 


(317) 


11 


Sources, 1980 


Other (principal) 


India 1,793. 
Austria 24, Switzerland 23. 


West Germany 1,875; United Kingdom 
239; Canada 224. 


Switzerland $28; West Germany $25. 
West Germany $59; Austria $15. 

All from Italy. 

West Germany 5; Sweden 2. 


Czechoslovakia 2,030;? West Germany 
1,959.2 
NA. 


Bulgaria 2,280; Albania 1,616; U.S.S.R. 


834. 
Italy 1,721; West Germany 25. 
All from West Germany. 
Norway 10,860; Finland 2,906. 


West Germany 4,234; Brazil 800; Finland 
469. 

United Kingdom 65; Finland 22; Sweden 
19. 


All from West Germany. 

All from Italy. 

North Korea 11,672; Czechoslovakia 6,580; 
Finland 4,652. 


Hungary 12,540; West Germany 2,769. 


Japan 10,502. 
All from Japan. 


West Germany 140; Sweden 9. 
Austria 7.380; West Germany 6.877, Ro- 
mania 6, 683.2 


U.S.S.R. 742; East Germany 300. 
All from Italy. 
All from U.S.S.R. 


U.S.S.R. 96,285; Iraq 12,305; Nigeria 4,691. 
U.S.S.R. 22,492; Romania 603; 
Czechoslovakia 475. 


5 2,265; United Kingdom 
117. 


"Revised. NA Not available. 


lOwing to a lack of official trade data published by Poland, this table should not be t 
this country's mineral trade. Unless otherwise specified 


Poland. 
"Official Trade Statistics of Poland. 


3Source: Official Trade Statistics of the United States. 
*Source: World Metal Statistics, published by World Bureau of Metal Statistics, London, United Kingdom. 
SSource for total imports only, not principal sources: Quarterly Bulletin of Steel Statistics for Europe, United Nations, 


New York. 


Calculated quantity from Polish and other sources. 


"Less than 1/2 unit. 


5Excludes export from Australia valued at $788,000. 
?Excludes export from Hungary valued at $41,000. 

l9 Source: Statistical Yearbook of members of the Council for Mutual Economic Assistance, Moscow, U. S. S. R. 
!1U S. reported 42 barrels of tar exports to Poland. 


aken as a complete presentation of 


rait , these data have been compiled from various sources which 
include United Nations information, data published by the partner trade countries, and partial official trade sources of 
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COMMODITY REVIEW 


METALS 


Aluminum.—Production of aluminum in 
Poland is based on alumina imported from 
Hungary (70%) and from Western countries 
(30%). Aluminum output fell in 1981, as 
cutbacks ordered at the Skawina smelter 
were enforced. Krakow's mayor ordered the 
50,000-ton-per-year smelter to idle half its 
pots in order to reduce hydrogen fluoride 
emissions. The smelter was constructed in 
1952 in the valley of the Vistula River, some 
14 kilometers southwest of Krakow.'? 

Copper.—In 1981, development of the 
copper industry continued in the Legnica- 
Glogow region, the sole producing area. 
However, in September 1981, social unrest 
led to a fall in production. To improve the 
situation an extraordinary session of the 
Voivodship Council was held and market 
supplies were slightly improved. Work disci- 
pline was a problem in the copper industry, 
and unauthorized absences increased by 
65% from August 1, 1980, to the end of 1981. 
The original economic plan provided for 
425,000 tons of electrolytic copper to be 
produced in 1980, but the output was actual- 
ly 357,000 tons. The revised plan for 1981 
provided for 340,000 tons of electrolytic 
copper to be produced, but production fell 
short by 13,000 tons. Production of 330,000 
tons was planned for 1982, and this figure 
was to reach 396,000 tons in 1985, and 
445,000 tons in 1990. 

In 1981, Poland exported 47% of its total 
copper production exclusively in the form of 
electrolytic copper. About 52% of copper 
exports went to the Federal Republic of 
Germany as a payment for money invested 
in the Lubin Copper Basin, about 5% went 
to Belgium, 5% to France, 8% to Romania, 
7% to Czechoslovakia, 6% to the United 
Kingdom, and smaller amounts to Sweden, 
Finland, Austria, Switzerland, and Iran. In 
1982, exports of 165,000 tons of electrolytic 
copper are planned, including 145,000 tons 
to the market economy countries. 

In 1981, the copper industry was a “prior- 
ity customer" for supplies of coal, and there 
were no fuel shortages in the industry. The 
entire copper industry in the Lubin area 
had about 40,000 employees, 10,000 of which 
were underground miners. At the end of 
December, under martial law, the mines 
worked 6 days a week. In 1981, copper ore 
was extracted mainly from three under- 


ground mines: Rudna, Polkowice, and Lu- 
bin. A fourth mine, the Sieroszowice Mine, 
continued under development, although it 
already was producing some ore in 1981. 
The development of ventilation shafts at 
the mine was 3 months behind schedule. 
The largest mine, Rudna, produced about 
8.5 million tons of copper ore in the same 
year, and the target for 1984 was 11 million 
tons. The Rudna Mine itself had 5,700 
employees, of which 3,500 were miners. In 
addition to the above, an old copper mine, 
Konrad, produced about 1.5 million tons of 
ore in 1981. 

In 1981, production of copper ore decreas- 
ed mainly because of the introduction of 
work-free Saturdays and Sundays. Copper 
ore output in Poland planned for the 10 
years (1980-90) is shown in table 6. 


Table 6.—Poland: Copper ore output 
planned for 1980-90 


(Million tons) 

Mine 1980 1985 1990 
Lubin 7.5 7.5 7.5 
Polkowice - 7.5 7.5 7.5 
Ruda 11.0 11.0 12.0 
Konrad... _ 1.5 1.5 eem 
SieroszowiceI__________ 1.5 5.5 5.5 
Sieroszowice Ii ae 3.4 9.5 

. 29.0 36.4 42.0 


In 1981, mining was done at a depth of 
900 to 1,000 meters and was planned to go 
down to 1,500 meters by 1983; the average 
copper content was about 1.596, and overall 
bed thickness ranged from 0.4 to 5.5 meters. 
Reserves of more than 1% copper amounted 
to about 1,500 million tons of copper ore. 
The ore-bearing deposits in the Lubin- 
Glogow region are in sandstone and dolo- 
mites. The main ore minerals present 
are sulfides, such as bornite, chalcocite, 
chalcopyrite, and some galena and sphaler- 
ite. Associated with copper are silver, lead, 
cobalt, vanadium, and various other ele- 
ments. The copper deposits lie below heavy 
water-bearing Tertiary formations. 

In 1981, smelter capacities were sufficient 
to reach the target of the originally planned 
amount of 425,000 tons of electrolytic cop- 
per per year. Smelter capacities were as 
follows: Legnica 60,000 tons; Glogow I 
160,000 tons (two production lines); the new 
Glogow II 150,000 tons; and others (Trzebi- 
na, Hutnem, Szopience) about 55,000 to 
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60,000 tons. The Glogow II copper smelter 
plant was put into operation in 1978 at an 
estimated cost of $35 million. In 1980, it 
produced only 60,000 tons instead of the 
planned 150,000 tons. 

Iron and Steel.—In 1981, steel output was 
planned for 17.5 million tons, but the goal 
was not reached. The output of rolled prod- 
ucts was expected to decrease 0.5 million 
tons to about 13 million tons. This produc- 
tion plan was not fulfilled. In comparison 
with the first quarter of 1981, the produc- 
tion of rolled steel in the first quarter of 
1982 is to decrease 27.2% to 2.3 million tons. 

In 1981, consumption of steel was esti- 
mated at 15.5 million tons, reflecting a 
decrease of 3.7 million tons compared with 
the 1975 level. Slackening trends in invest- 
ment activity and decline of production, 
both in steel sectors of the manufacturing 
industry, can be classified as the most 
significant factors working toward slowing 
down the growth of steel demand. Invest- 
ment in the iron and steel industry decreas- 
ed from Z35.8 billion in 1976 to Z20.9 billion 
in 1979 and to an estimated Z8.6 billion in 
1981. 

Poland is deficient in iron ore. During the 
first 11 months of 1981, imports of iron ore 
amounted to 14.8 million tons, a decrease of 
3.0 million tons from that of the same 
period in 1980. About 75% of the iron ore! 
was imported from the U.S.S.R., and about 
13% from Sweden and others. Norway, 
Brazil, and Venezuela accounted for 12%. 
The domestic output of low-grade siderite 
decreased from 529,000 tons in 1978 to 
104,000 tons in 1980. Production of iron ore 
in 1981 was estimated at a lower level than 
in 1980. Imports of pig iron were about 1.4 
million tons in 1981. 

In 1981, there were 27 steel plants in 
operation, most of them located in the 
Upper Silesian industrial district. The larg- 
est iron and steel manufacturing plants 
included the Lenin steel complex in Kra- 
kow, the Katowice steel complex, and the 
Warsaw metal plant. 

In 1981, there were 21 blast furnaces in 
operation with an average capacity of about 
980 cubic meters. The largest units (3,200 
cubic meters) operated at the Katowice steel 
complex. The average capacity of 16 blast 
furnaces of the old metal plants amounted 
to 539 cubic meters. The coke consumption 
per ton of pig iron was about 600 kilograms 
on the average. Poland's plans for the steel 
industry were to reduce open-hearth pro- 
duction and to increase the oxygen convert- 
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er output as shown in percentages in table 
T. 


Table 7.—Poland: Steel production by 


process 

(Percent) 

1976 1977 1978 1979 1980 
Open-hearth |... . 64.1 563 49.5 47.1 46.7 
Electric . =o 144 142 13.7 13.8 14.0 
Oxygen converter 21.5 29.5 368 391 393 


In 1980, there were 79 open-hearth fur- 
naces in operation; 8 had a production 
capacity of 370 tons each, 15 had a produc- 
tion capacity of 100 to 200 tons, and the 
remainder had a production capacity of 30 
to 90 tons.'* There also were 28 electric 
furnaces with different capacities as shown 
in table 8. 


Table 8.—Poland: Capacities of electric 
furnaces 


Capacity in tons Number of electric 


furnaces 
TT 6 
20 „ 4 
25-30 - 4 
50 PS S 7 
VAG ace, ue | ig ch ee i 7 
Total 28 


In 1981, the limited funds of the iron and 
steel industry were invested mainly in the 
completion of processing facilities including 
plate mills at the Beirut steel plant, small 
rolling mills at the Nowotko steel plant, and 
a cold-rolling mill at the Lenin steel plant. 
In 1981, planned production of crude steel 
at the Lenin steel complex was 6 million 
tons, but in view of fuel shortages, reduced 
shipments of iron ore, and strikes, produc- 
tion reached only 5 million tons. Work on 
the Katowice foundry was halted following 
an investment freeze imposed because of 
Poland’s economic crisis. Two giant fur- 
naces at Katowice were producing about 5 
million tons of steel per year. 

Lead and Zinc.—In 1981, production of 
zinc and lead decreased by 23% and 16%, 
respectively, mainly because of the reduc- 
tion of the workweek to 5 days. Zinc and 
lead ores were mined mainly in the Olkusz 
district. Production of zinc and lead came 
from the mining and metallurgical complex 
in Bukowno, the Szopienice nonferrous met- 
allurgical plant, and the Miasteczco Slaskie 
plant. 
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Poland exported an estimated 12,000 tons 
of zinc metal in 1981. Imports of lead metal 
were estimated at 4,000 tons. Hard currency 
shortages prevented the import of zinc and 
lead concentrates. On April 1, 1981, a new 
plant for processing battery scrap was put 
in operation at the Orzel Bialy mining and 
metallurgical combine at Pickary Slasky. 
About 70,000 tons of scrap is to be processed 
at this plant annually. 

Silver.—In 1981, production of silver, a 
byproduct of copper production, continued 
to be one of Poland's major hard currency 
earners. Value of silver exports amounted 
to Z328 million in 1979 and increased in 
1980 largely because of doubling of the 
silver price.!“ 

Tin.—Further prospecting of the tin de- 
posits near Krobica and Gierczyn (Lower 
Silesia), discovered in 1979, proved the ore 
grade of 0.2% to 0.4% tin to be economic for 
mining. Up to 1981, production of tin in 
Poland was based on imported tin ores, 
mainly from the United Kingdom and In- 
donesia. 


NONMETALS 


Cement.—In 1981, production of cement 
decreased considerably because of shortages 
of coal and heavy fuel oil. Following a 
decision of the Central Anti-Crisis Commis- 
sion, production of cement was halted at 
two of the three plants at the Chelm cement 
complex, and monthly production at the 
complex fell from 260,000 to 270,000 tons to 
40,000 tons. According to the Cement, Lime, 
and Gypsum Industrial Association of 
Opole, the cement plant there was closed 
because of the drastic cuts in coal supplies. 
The plan for the supply of coal means that 
it most likely will remain closed until the 
middle of 1982. 

In 1981, only 71% of the total capacity of 
cement plants was used. Underutilization of 
productive capacity in the existing cement 
plants and a fuel shortage led to the new 
plan, with a special emphasis on moderniz- 
ing existing plant facilities to reduce fuel 
consumption. The first stage of moderniz- 
ation includes reconstruction of Warta II 
and Kujawy cement plants, where heat 
consumption for the firing of clinker is to 
decrease from 1,800 to 1,100 kilocalories per 
kilogram.'* Reconstruction is planned at the 
Wejherowo and Strzelce Opolskie cement 
plants. 

Fertilizers.—During the first 11 months 
of 1981, in comparison with the same period 
of 1980, nitrogenous fertilizer production 
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dropped 3% to 1.17 million tons (in terms of 
nutrient content), but production of phos- 
phoric fertilizer increased about 296 to 
196,000 tons (in terms of P. O;). 

Fertilizer production for 1982 was plan- 
ned to reach about 3.14 million tons. In 
19806, export of nitrogenous fertilizers fell to 
211,000 tons from 365,000 tons in 1979. This 
was a large reduction, compared with the 
981,000 tons that was exported in 1976. 
Exports of nitrogenous fertilizers for 1982 
are planned to reach 560,000 tons. 

In 1981, about 120,000 tons of ammonia 
was imported from the U.S.S.R. In 1981, 
total imports of fertilizers increased about 
20% over that of 1980. Imports of phosphate 
rock were supplied mainly by Morocco, the 
United States, and the U.S.S.R. The Soviet 
Union is the biggest supplier of potassic 
fertilizers to Poland. The 1981 shipments 
were estimated to be over 1.7 million tons in 
terms of KO content. 

The Port of Swinoujscie was recently 
expanded with the introduction of a new 
loading base in Swinoport, III. The new 
facility is to handle imports of chemical raw 
materials for the Police chemical complex. 
An estimated 2 million tons of chemicals 
are expected to be handled by the base. The 
country's economic crisis and lack of raw 
materials caused further delays in work on 
the fertilizer complex at Police. The Police 
II plant is to produce 500,000 tons of am- 
monia, 400,000 tons of urea, and 823,000 
tons of other fertilizers per year. 

In 1981, the construction of a 250-mile gas 
pipeline to link the Orenburg gasline 
with the Police fertilizer complex was 
underway.!? 

The 407,000-ton-per-year ammonia plant 
at Wroclawek, constructed in 1972, was to 
undergo renovation to reach projected am- 
monia capacity. 

Salt.—In 1981, the production of salt 
came from the Klodawa and Inowroclaw 
regions in central Poland where the depos- 
its occur in the form of salt domes, which 
have cross sections of several square kilo- 
meters and reach a depth of more than 
1,000 meters. Production of salt in the form 
of natural brine came also from rock depos- 
its occurring along the Carpathian foreland 
in seams several meters thick at a depth of 
more than 500 meters. More than 60% of 
the total rock salt reserves are located in 
Inowroclaw and Klodawa. 

In 1981, a new mine was under develop- 
ment at Przyma near Mogilno in the 
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Kujawy region because the mine at In- 
owroclaw, which is 50 years old, is expected 
to be closed in the next few years. The new 
mine will produce salt by solution mining 
by about 1986. 

In 1981, the first shaft of 50 meters was 
put into operation at the salt mine at 
Siedlec near Bochnia in Tarnov Province. 
Brine from the new mine is to be used in the 
chemical industry and in production of salt. 
Several recently discovered deposits of salt 
are located in the region of Raciborz, 
Przemysl, and Rzeszow. 

Sulfur.—In October and November 1981, 
sulfur production from the Grzybow, 
Jezierko, and Machow Mines was badly 
affected by strikes in the Tarnobrzeg min- 
ing region. Grzybow and Jezierko, which 
are Frasch mines, contributed about 90% of 
the total sulfur production in 1981, and 
Machow, which is an open pit, produced the 
remainder. The experimental Bazina Mine 
in the Preusl region produced 30,000 tons of 
sulfur. Domestic consumption of sulfur 
amounted to over 1 million tons. 

Total exports of sulfur in the first 9 
months of 1981 increased 5% over the level 
achieved during the same period in 1980 
and reached 2.97 million tons. Of this total, 
1.47 million tons was taken by market 
economy countries, a similar figure to that 
of 1980; Western Europe's imports of Polish 
sulfur fell by 22% to 968,000 tons. With the 
exception of Finland, all regular importers 
of Polish sulfur reduced their deliveries. An 
84% rise in exports to Africa throughout 
the 9 months was achieved, with Morocco 
taking 213,000 tons compared with 145,000 
tons in 1980, and Tunisia importing 138,000 
tons compared with 46,000 tons in 1980. The 
high level of exports to Morocco was to 
cover the additional requirements of the 
recently completed fourth 1,500-ton-per-day 
sulfuric acid line of the Maroc Phosphate I 
plant, as well as to accumulate stocks for 
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the startup of Maroc Phosphate II. 

Exports of sulfur from Poland to centrally 
planned economy countries for the first 9 
months of 1981 increased 996 to 1.49 million 
tons. Sulfur delivered to the U.S.S.R. in- 
creased from 556,000 tons in the first 9 
months of 1980 to 668,000 tons over the 
same period in 1981.18 

Exports of sulfur to the Soviet Union 
increased because large-capacity brimstone- 
based sulfuric acid plants, built by Polish 
enterprises, were brought onstream in the 
Soviet Union. The strong. demand for Polish 
sulfur in the Soviet Union in 1981 also 
limited the extent to which Poland's For- 
eign Trade Enterprise Siarkopol could meet 
the growing sulfur demand in East Europe. 
Plans were to invest about Z16,500 million 
in the sulfur industry in the 1981-85 period. 
Of this 216, 500 million, about 26, 500 million 
is to be spent on development of a new 1- 
million-ton-per-year mine, Scopanie, to re- 
place the Grzybow Mine, where output is 
expected to decrease from 1.4 million tons 
in 1981 to 250,000 tons per year in the near 
future. Development of the Scopanie Mine 
is planned to start in 1982. 


MINERAL FUELS 


In 1981, total primary energy production 
was 184.9 million tons in standard coal 
equivalent (SCE). This represents a de- 
crease in total primary energy production 
by 14.5%, compared with the 1980 level. 
Coal (lignite and bituminous) contributed 
93.8%; crude oil, 0.396; natural gas, 4.4%; 
and others (peat, wood, and hydropower), 
1.5%. Total consumption of all types of 
primary energy reached 200.2 tons SCE, 
with coal providing 78.9%; petroleum, 
12.1%; natural gas, 7.6%; and others, about 
1.4%. In 1981, the total apparent consump- 
tion of primary energy decreased 8.8% com- 
pared with consumption of 1980; exports 
decreased by 49.6%. The energy balance for 
1981 and 1980 is shown in table 9. 


820 


MINERALS YEARBOOK, 1981 


Table 9.—Poland: Total primary energy balance! 


(Million tons of standard coal equivalent) 


1980: 
Production .. 222222222222 


Apparent consumption - ___________---__- 
1981: 
Pane ⅛ð aeta 


— —— — — D — H—V— —— — —— e —— —— —— a —— — — 


*Estimated. 


Coal 
5 Crude 
Total (lignite, 5 
primary bitumi- .. o ae N pon al Others 
energy nous) pe od E 
and coke products 
216.3 204.2 0.5 8.4 3.2 
38.8 1.0 30.7 7.1 EUM 
35.5 33.1 2.4 MN — 
219.6 172.1 28.8 15.5 3.2 
184.9 173.5 5 8.1 2.8 
33.2 1.0 25.1 7.1 MS 
17.9 16.6 1.3 us = 
200.2 157.9 24.3 15.2 2.8 


10ne ton ot standard coal equivalent (SCE)— 7,000,000 kilocalories. Conversion factors used are from the United 
Nations as follows: Hard coal, 1.0; brown coal, 0.3; coke, 0.9; crude oil, 1.47; petroleum products, 1.54; natural gas (1,000 


cubic meters). 1.33. 


Source: Biuletyn Statystyczny (Statistical Bulletin), Warsaw, No. 12, 1981, pp. 14, 32, and 34. 


Coal.—In 1981, coal output fell 12 million 
tons short of the planned target of 175 
million tons and was 38 million tons less 
than in 1979 and 30 million tons less than in 
1980, because miners worked only a 5-day 
week, involving work-free Sundays and only 
voluntary work on Saturdays.“ Prior to 
December 13, strikes and work stoppages in 
mines resulted in shortfalls of some 600,000 
tons of coal. Large production decreases 
were also noted in the last few weeks of 
1981, when work was halted at the Ziemovit 
and Piast Mines. Export of bituminous coal 
amounted to 15.1 million tons in 1981, about 
16 million tons less than in 1980. This 
entailed a loss of hard currency revenue of 
$1,100 million. Of the total exports, 7.2 
million tons was exported to centrally 
planned economy countries and 7.9 mil- 
lion tons to developed market economy 
countries.? It was estimated that about 18 
million tons of bituminous coal would be 
exported in 1982. 

The December 13 declaration of martial 
law established a maximum 6-day work- 
week during the period of martial law. On 
December 31, all hard coal mines were 
working normally, although only on two 
shifts. 

In 1981, there were 66 mines in operation, 
mainly situated in Upper Silesia. The aver- 
age mining depth was estimated at about 
560 meters. About 89% of the total hard 
coal production was obtained from mines 
using the longwall system of mining. The 
development and renovation of some hard 
coal mines that were started in previous 
years continued in 1981 (Suszec, K-1, 


Kaczyce, Czeczot, and Budryk Mines). 
In 1981, two mines were under develop- 


: ment in the Lublin coal basin. Work on one, 


however, had been suspended and work on 
the other was delayed because of flooding in 
1980.2: 

Extraction and exports of lignite in 1981 
were lower than in 1980. Exports of lignite 
were 1.6 million tons in 1980 compared with 
3.0 million tons in 1979. In 1981, Turow 
opencast mine lignite output accounted for 
about 60% of the total lignite production. 
Work continued on the Turow Mine to 
expand its capacity and on the Konin open- 
cast mine to develop the new Lubstow 
lignite deposits. A total of Z1,720 million 
was to be spent on the project in the near 
future. A new mine at Lubstow is expected 
to produce about 500,000 tons of lignite by 
yearend 1982. | 

The opencast brown coal mining and 
energy project at Belchatow continued in 
1981, some 2 years behind schedule. Ac- 
cording to M. Glanovsky, Deputy Minister 
of Mining and Power, the geological pros- 
pecting has proven reserves of about 1.7 
billion tons of lignite. The annual output of 
the mine under development is to amount 
to about 38 million tons of lignite, which 
will supply the Belchatow power station 
with a designed capacity of 4,320 mega- 
watts. More than 202 million cubic meters 
of overburden was removed at the mine and 
production of lignite started in 1981; final 
preparations were made there to put the 
first 360-megawatt unit into service. It is 
expected that in 1990, lignite production 
will total 140 million tons compared with 
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about 35 million in 1981, while the share of 
lignite-based energy will grow to 40%. 

In 1981, about 20% of the total amount of 
electrical energy produced was based on the 
use of lignite. In 1982, lignite extraction is 
to increase by 1.5 million tons as a result of 
the commissioning of the Belchatow Basin. 

Natural Gas.—Most domestic natural gas 
consumed was extracted from the Lubaszow 
Fields, but extraction of gas slightly declin- 
ed compared with the level of 1980. Imports 
from the U.S. S. R. totaled 5.3 billion cubic 
meters. In 1981, new gas deposits were 
discovered near Nowa Sola, at a depth of 
about 1,000 meters. Prospecting in the re- 
gion is to continue. The country purchased 
drilling equipment from Romania, and it 
was expected to drill to a depth of 6,000 to 
8,000 meters. In 1980, considerable deposits 
of gas and oil were discovered in Karlino, 
Kasolin region, northwest Poland. In 1981, 
. production of gas in the Karlino well in- 
creased from 12,000 cubic meters per day to 
32,000 cubic meters per day. According to 
Polish sources, proved, probable, and possi- 
ble gas reserves are estimated at about 200 
billion cubic meters. 

Petroleum.—In 1981, production of crude 
oil was insignificant. Petroleum supplies 
came from the U.S.S.R. and amounted to 
13.2 million tons, including 1.1 million tons 
of crude oil as payment for Polish participa- 
tion in the Soviet Union oil industry. Im- 
ports of petroleum products were estimated 
at 2.9 million tons. The Polish petroleum 
industry is to receive a similar amount of oil 
for processing in 1982. Oil imports from the 
Organization of Petroleum Exporting Coun- 
tries were almost discontinued because of 
the difficult balance of payments situation. 

In 1981, large crude oil deposits were 
discovered in the area of the Polish shelf, 
north of Rozewa, by the drilling platform of 
a joint enterprise belonging to Poland, the 
German Democratic Republic, and the 
U.S.S.R. The size of the deposits can be 
confirmed only by further drilling.?? 

In 1981, the Karlino oil well in the Kosa- 
lin region increased its crude oil production 
from 110 tons per day to 180 to 190 tons per 
day. If the production of oil continues at 
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this level, the Karlino well will produce 
about 70,000 tons of crude oil in 1982. Some 
production of crude oil also came from the 
Krasno region in the Carpathian Mountains 
where new oil wells were drilled. However, 
workers of the Krasno oil industry went on 
strike in November 1981, and the produc- 
tion of oil considerably decreased. 

In 1981, a new oil well was put into 
operation in the Platy region and another 
at Karsk near Novograd, Czczecin Province. 
This Province produced half of the domestic 
crude oil in 1981. 

In 1981, the Plock refinery, together with 
several smaller plants, processed 13.6 mil- 
lion tons of crude oil. In June 1981, the 
Gdansk refinery resumed operations after a 
break of more than 1 month. The refinery 
processed about 2 million tons of oil in 1981. 
Reportedly, the prices of oil deliveries from 
the Soviet Union under the Intra-Comecon 
Agreement were raised in 1981 by 30%, but 
they were still about 40% below comparable 
world market quotations. 


Foreign mineral specialist, Division of Foreign Data. 
2Tribuna Ludu (Warsaw). Jan. 29, 1982, p. 5. 
3Depending upon the purpose of the exchange, the value 
of zloty may vary considerably. Where necessary, values 
have been converted from Polish zloty (Z) to U.S. ollars at 
the official exchange rate of 234.46 = US$1.00 (September 
1981). U.S.S.R. rubles 1.00 = US$1.50 approximately. 
*Tribuna Robotnicza (Worker's Tribune) (Katowice). 
Apr. 24-26, 1981, pp. 1, 4. 
‘Biuletyn P ie (Statistical Bulletin) (Warsaw). 
No. 8, September 19 
6Maly Rocznik Sinaia CN Statistical Year- 
book of Poland) (Warsaw). 1981, p. 1 
Zen Foreign Trade NINE March-April, 1981, 
p. 
8— —— . January-February, 1981, p. 7. 
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10 Work cited in footnote 2. 
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13Page 32 of work cited in footnote 11. 
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I5Rocznik Statyczny pends Zagranicznego (Polish 
Trade Book) (Warsaw). 1981, p. 7 
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The Mineral Industry of 
Portugal 


By Roman V. Sondermayer! 


The mineral industry of Portugal remain- 
ed modest by world standards. During 1981, 
however, the Government started to imple- 
ment its plans aimed at development of the 
country's neglected mineral resources, hop- 
ing thereby to decrease imports of minerals 
and increase employment in the country. 
Because of budgetary restraints, however, 
the pace of the development would be slow- 
er than originally anticipated. 

The industrial policy in the 1981-84 eco- 
nomic plan was intended to pave the way 
for entry into the European Communities 
and to set the framework for modernization 
of Portuguese industry, including mines 
and smelters, and for the building of a 
modest number of new mineral-related in- 
stallations. Portugal's relative political sta- 
bility, its favorable incentives, and reason- 
able labor rates made investing in the 


country an attractive opportunity. 

During 1981, the extractive sector of the 
industry accounted for about 1% of the 
gross domestic product of approximately 
$23.9 billion.? The significance of the Portu- 
guese mineral industry for the mineral 
supply of the world was modest, and only 
output of tungsten, approximately 4% of 
the world total, was important in the inter- 
national market. The industry was al- 
so hampered by one of the most severe 
droughts in the past 120 years, which 
caused shortages of hydroelectric power and 
water. 

Expansion of the Aljustrel pyrite mine, 
development of the Neves-Corvo deposit of 
complex sulfide ores, and development of 
the Moncorvo iron ore deposit were the 
most important events during the year in 
the mineral industry. 


PRODUCTION 


Table 1 shows trends in the production of 
minerals in Portugal. Most of the major 
mineral-producing enterprises were owned 
by the Government. The private sector was 
mostly involved in production of nonmetals. 


Mineral-producing facilities were outdated 
by world standards, but modernization and 
expansion of large existing installations and 
development of new modern ones were un- 
der study. 


Table 1.—Portugal: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


Arsenic, White 
Beryl concentrate, gross weighgnlt 
Columbite and tantalite concentrates, gross weight _ _ _ 
Copper 
ine output, metal content 
Metal: 


Smelter, primary and secondary® _ ___ _ _ _ __ 
Refined, primar 


See footnotes at end of table. 


1977 1978 1979 1980” 1981* 
222 253 *345 e200 2257 
M 3) 5 19 317 
3 8 4 4 212 
3,216 3,617 3,600 5,200 24,800 
3,300 3,000 5,500 6,600 24 800 
3,392 2,997 3,373 4,600 24 800 
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Table 1.—Portugal: Production of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980” 1981* 
METALS —Continued 
Gold, mine output, metal content troy ounces. . 8,841 9,131 *12,400 8,855 210,924 
Iron and steel: 
Ore and concentrate: 
Gross weight: 
Hematite and magnetite. ______._—_ 22,384 19,761 22,119 14,773 Ne 
Manganiferous __--------------—- 30,250 34,760 37,440 41,850 37,000 
M ·iwiuiAA² ²⁰¹ m ee 52,634 54,521 59,559 56,623 81,000 
Iron content: 
Hematite and magnetite. |. - - --- ---- 15,078 18,437 15,040 10,046 ue 
Manganiferoun g 11.767 12,757 13,740 15,359 13,000 
d Total. ³˙¹iw- r 26,845 26,194 28,180 25,405 13,000 
Pig iron thousand tons 357 353 366 300 300 
Ferroalloys 
Ferromanganese®__—------------- 55,000 78,000 75,000 74,000 65,000 
Silicomanganese LE aca a can en 5,000 15,000 15,000 17,000 18,000 
Ferrosilicon®_ ----------------—-— 24,000 30,000 25,000 25,000 24,000 
Silicon metal? ____________-_--_- 13,200 20,000 32,000 83,000 82,000 
Ferrotungsten _ - - - - - - --- ------—-— 166 163 200 200 200 
0. pe ($) (9 (9 iu et 
Total" conu eines c- 97,866 143,163 147,200 149,200 189,200 
Crude steel! thousand tons... 531 511 649 653 551 
Semimanufactures _--~- do____ 561 643 640 650 NA 
„ eee 128 118 - a 
Refined, secondary -------------------- 400 286 31 1,000 31 
silver, mine output, metal content _ _ _ _ troy ounces_ - 25,753 22,602 €30,700 18,800 238,493 
Mine output, metal content 267 282 225 214 235] 
Metal, and secondar jn 1.016 854 1,121 938 1 ,000 
Titanium: nite concentrate. 4 gross weight 229 825 268 234 834 
Tungsten, mine output, metal content 1,005 1,104 1,977 1,467 21 381 
Uranium concentrate: U content 111 102 134 95 3120 
Zinc: Smelter, primary - - - - - «c er Mor Dd €2,000 11,000 
NONMETALS 
JJ%/CCô§Ä%Üreͥ . 590 620 104 1,300 21,350 
Cement, hydraulic... thousand tons 4,296 5,120 5,138 5,748 ; 
BOM EENE AAE AELE 72,860 73,555 €54,000 49,274 52,846 
Refractory ~- ----------------------- 105,686 181,717 €100,000 €100,000 110,000 
Diatomit S ER a eee aes ; 2,100 8,400 2,310 33,090 
|4-]^.. . | dud LU ⁰⁰ m 15,246 21,582 83,808 40,802 242,435 
Gypsum and anhydrite. - - - - - - ------------- 175,961 208,701 200, 000 205, 000 000 
Lime, hydrated and quicklime . thousand tons. . 227 260 261 270 260 
Lithium minerals: Lepidol ite 1.200 1.200 1,000 1,000 1,000 
Nitrogen: N content of ammonia .. .. thousand tons 185 252 222 200 200 
Pigments, 5 natural fon oxides... ------ 5 62 e65 *60 65 60 
tes an otite (including cuprous), gross weight 
"Y iid thousand tons 360 314 349 350 3281 
Salt: 
ROCK jose cess do— 351 326 408 401 2408 
Marine ese Soe es wee eee do... 148 150 *140 130 120 
/ ³¹¹w eas do- 499 476 548 531 528 
Sand and gravel: 
Sand uon ¼ e e eee er do— 6.882 5,294 NA NA NA 
Gravel o c cec C do_ ___ 153 464 NA NA NA 
Sodium compounds, n.e.s.: 
Sodium carbonate ______..______-----_-_ 129,724 131,452 182,770 175,000 170,000 
" Sodium sulfatee 46, 479 51,344 44,831 52,200 ,000 
tone: 
Basalt thousand tons 121 71 NA NA NA 
Calcareous: 
Dolomite. - ----------------- do-..- 9 NA NA NA 
Limestone, marl, calcite. __ _ — _ _ ~~ — do... 7,390 8,932 10,541 NA NA 
Marble do- 267 303 324 NA NA 
Dee 8 do— - 4.222 620 NA NA NA 
))))! ĩðWAA ⁵³ͤ ERE o --- 10 NA NA NA 
Grane . ee nu Mines i 8 3,625 6,796 4,796 NA NA 
Graywacke 2 .— --- -------------- eee 20 NA NA NA 


See footnotes at end of table. 
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Table 1.—Portugal: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 19815 
NONMETALS —Continued 
Stone —Continued 
Il ccu thousand tons 74 65 NA NA NA 
Porphyry o SS oe Imre as o- 85 nes NA NA NA 
J) a EE o 116 122 125 125 116 
|; ROREM EDEN Np o --- 299 316 NA NA NA 
P i 6 A 8 125 215 NA NA NA 
Serpentine _.____.___---------_-_ 8 1 uu NA NA NA 
117 o n nutre E LE " NR 50 59 NA NA NA 
Syenite __-------------------- do... 9 9 NA NA NA 
Sulfur: 
Content of pyrites _. - -- - -- --- -- - —-—- do_ _ __ 156 136 151 155 135 
Byproduct, all sour res do... 2 1 1 2 2 
// ——T—V—T—T—T—T———— eu do- 158 137 152 157 137 
JJ!!!;ͤ.t....!.... 8 1,610 1,709 2,121 2,598 26,363 
MINERAL FUELS AND RELATED MATERIALS 
Coal, anthracite _._.._____ _- thousand tons 195 180 179 177 2184 
Coke, metallurgical -—— — N EAE do ..- 206 203 179 140 NA 
Fuel briquets, all grades 381 290 247 200 NA 
Gas, manufacture million cubic feet 4,819 4,965 4,900 §,000 NA 
Petroleum refinery products: | | 
Gasoline thousand 42-gallon barrels. . 5,983 6,589 8,700 7,140 NA 
Jet fuel _-_-___________ Llc 222 do- 3,076 2.827 3,696 3,000 NA 
sin ek eee cx 464 640 947 900 NA 
Distillate fuel oil... „ do- 9, 9,647 22,402 18,500 NA 
Residual fuel oli ’ n 17,100 16,826 25,669 32,581 NA 
Lubricants -—------------------ do- 677 469 500 NA 
Other: 
Liquefied petroleum gas do- 1,662 1,495 2,045 2,000 NA 
Asphalt do- 315 2,000 NA 
Unspecifieeldl do- 2,559 1,664 3,600 4,000 NA 
Refinery fuel and losses do- 3,577 4,004 *5,100 5,000 NA 
Total eco nn te D EE do- 44.709 44.509 73,155 75,621 NA 


*Estimated. Preliminary. NA Not available. 
Table includes data available through Aug. 4, 1982. 


Reported figure. 
Less than 1/2 unit. 
*Revised to zero. 


TRADE 


Foreign trade in minerals is shown in burdened the trade balance of the country. 
tables 2 and 3. Imports of fuels heavily 
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Table 2.—Portugal: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 f 
7 gne Other (principal) 
METALS 
Aluminum metal pruning a om all forms 9,812 7,511 Ep pen ds 3,134; India 2,436; France 1, ed 
Beryllium metal including alloys all forms NA 40 40 
5 Oxides and hydroxides ~~ 1 2 — All to Guinea-Bissau. | 
pper: a 
Gre and concentrate including matte 1.004 1.052 — Finland 550; United Kingdom 502. 
Sulfate .. value $41 NA 
Metal including alloys, all forms_ _ .. — _ 5,046 3,059 736 rane 776; Spain 262; Netherlands 
Gold: Waste and sweepings _ _ _ _ _ value $30,660 NA 
Iron and steel: 
Roasted pyrites ______________ 27,514 20,531 _. All to West Germany. 
etal: 
Scrap coL ee ns 4,796 4,515 7 Spain 2,285; Netherlands 1,775; 
Belgium-Luxembourg 338. 
Pig iron, ferroalloys, similar 
materialss 92,773 85,244 21,550 Italy 12,423; West Germany 8,219; 
Greece 7,769; Turkey 6,997. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections _____________ 69,387 43,791 2 Syria 9,987; Switzerland 7,050; West 
Germany 7,042. 
Universals, plates, sheets 235, 833 22,717 E d 9, ,095; Romania 9,057; 
pain 
Hoop and stri sds 1,018 379 — A pla 285; N ; Nigeria 69; United 
om 1 
Rails and accessories 320 400 -- Pakistan 390; “Cape Verde 10. 
Wile. os 8 155 3,500 8 Tunisia 2,500; West Germany 369; 
Tubes, pipes, fittings 5,408 5,106 ze un d roa 684; France 568; 
Castings and forgings, rough 12,562 8,171 1,658 United Kingdom 3,810; Sweden 953; 
l France 920. 
Lead: | 
Ore and concentrate 1,635 1,420 -- All to e OUR: 
Oxides and hydroxides. _ _ - ......- 113 104 EU Belgium-Luxembourg 99; Angola 5. 
Metal including alloys, all forms.. -- 100 20 — Angola 16; United Kingdom 3. 
Magnesium metal including alloys, waste 
and scrap ________________--_~- 8 NA 
ganese: 
Ore and concentrate 2,050 650 — All to France. 
Oxides and hydroxides. . . -------- (1) 36 _. All to Mozambique. 
Molybdenum metal er alloys, all 
e ð 8 value $410 NA 
N ickel 1 metal inclu all forms ...— 84 22 _. All to United Kingdom. 
Platinum-group me fate uding alloys, 
unwrought and partly wrought 
troy ounces. _ 3,312 (?) 
Silver metal including alloys, unwrought 
and partly wrought |... do- 488,878 (3) " 
Tum metal including alloys, all form 9 1 ^ .. Angola 6; Saudi Arabia 3. 
n: 7 25 
and concentrate 1.704 2.091 432 United N 698; Japan 430; West 
Germany 281. 
Metal including alloys, all forms 
2: kilograms. . n 12 10 Mozambique 1; Switzerland 1. 
inc: 
Oxides and hydroxides ------ 2,087 2,108 Ta Tn 1 1 United Kingdom 
Ita 
3 including alloys, all forms.. -- 129 23 PE Spain 22; Guinea-Bissau 1. 
er: 
Ores and concentrates 315 6 _. All to Japan. 
Ash and residue containing nonferrous 
metals 11.339 6,667 West Germany 4,194; Spain 2,260. 
Oxides, hydroxides, peroxides 4 NA 
Metalloids - - - ------------ 21,066 19,573 -- U.S.S.R. 8,000; Japan 6,000; West 
Germany 2,003. 
Waste and sweepings of precious 
metals ___ value, thousands. _ $320 $522 _. France $265; Belgium-Luxembourg 
$150; West Germany $44. 
Base metals including alloys, all 
formi o au eee 6 1 -- Mainly to Mozambique. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc 85,646 74,118 -- United Kingdom 57,597; Norway 
11,056; Netherlands 5, 451. 
Artificial corundum ...........- 6 NA 
Grinding and polishing wheels and 
stones 69 62 25 United Kingdom 11; Angola 7; Iran 5. 


See footnotes at end of table. 
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Table 2.—Portugal: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Barite and witherite ___—-—--------- 
Boron materials: Oxides and acids 
Genn ee eee ee 


Products: 
Nonrefractory ____________- 


Refractory including nonclay brick 


Diamond: 
Gem, not set or strung 
thousand carats_ _ 
Industrial ____________~-— do- 
Diatomite and other infusorial eartn _ _ 


Feldspar, leucite, nepheline 


Fertilizer materials: 
Manufactured: 
Nitrogenouns 


Phosphatie ----- 
Pot assi 


Ammon ia 
Graphite, naturalallllklkl _ 
Gypsum and plasters. - - -- --------- 


Mica: Crude including splittings and waste 
Pigments, mineral: 
Natural, crude ______________~- 
Iron oxides, processed 


Pyrites, unroasted .. 
Salt and brinne 
Sodium and potassium compounds, n.e.s.: 

Caustic po taz kilograms. _ 

Caustic soda_________________ 

Soda as 
Stone, sand and gravel: 

Dimension stone: 

Crude and partly worked: 
Marble and other calcareous_ _ 


Paving and flagstone __ _ _ _ 2 
Marble and other 


Limestone, except P err a D ccs 
Quartz and quartzite  .... 


Sand excluding metal bearing 
Sulfur: 
Elemental, all form 
Sulfuric acid and oleum nm 


See footnotes at end of table. 


1979 


16,873 
429 


6,081 
29,602 
16 


9,099 


181,894 
108,968 
100 
89,220 
8,648 
106 

145 

66 

232 


23 
21 


133 
15,024 


300 


105 
4,837 


108,444 
3,634 
23,660 
8,690 


46,593 


14,112 


205 
28,649 


18 
111 


1980 


38,849 
1,136 


NA 
($) 
44 


11,278 


111,723 
61,595 


1,394 
10,214 


7,308 
97 
103 
456 
NA 


NA 
25 


NA 
1,524 


NA 
32 
11,575 


115,363 
2,000 
28,491 
10,524 


157,671 
53,918 


12,455 


83 
23,895 
33 

159 


United 
States 


Destinations, 1980 


Other (principal) 


Gibraltar 5,305; Guinea-Bissau 2,845; 
United Kingdom 708 
Angola 4; Guinea-Bissau 2. 


Spain 59; Angola 28; Brazil 3; 
ozambique 3. 


Spain 8,803; France 8,105; West 
Germany 6,945. 

Guinea-Bissau 508; Angola 355; 
Gibraltar 113. 


ari Tome and Principe 17; Venezuela 


West Germany 4,782; France 3,987; 
East Germany 1,550. 


West Germany 61,425; Netherlands 
24,190; Italy 7,048. 

Brazil 14, 586; United 3 ua 10,835; 
Spain 5, 900; U.S.S.R. 5 

Mozambique 1,294; 

Belgium-Luxembourg 
14,226; West Germany 12,1 

Morocco 4,306; Tunisia 3,000. 


All toS pan 
coe SER 80; Cape Verde 11; 
Guinea- 
Mozambique 275 5; Cabs Verde 81; 
Guinea-Bissau 59. 


Guinea-Bissau 13; Cape Verde 10; Sao 
Tome and Principe 1. 


Zaire 1,485; West Germany 20. 


Guinea-Bissau 24; Angola 6. 
Algeria 7,500; Italy 3,000; Spain 974. 


Italy 44,554; Spain 30,018; West 
Germany 11,327. 

West Germany 801; Denmark 797; 
Bel gium-Luxembourg 255. 

Japan 17,005; Italy 10,301. 


West Germany 4,020; Jia, denis 
Y unde 2, 944; Netherlands 


West Germany 119,038; Denmark 
11,475; United Kingdom 9,395. 


West Germany 20,382; France 7, 366; 
Saudi Arabia 6, 822. 


Italy 1,196; Spain 313. 

Mozambique 66; Cape Verde 49. 

United Kingdom 698; West Germany 
395; Ireland 200. 

Gibraltar 11,660; Spain 700; Angola 59. 


Spain 40; Mozambique 22; Angola 14. 
A r3 12, 109; Spain 6, 374; Turkey 


1 
Angola 24; Mozambique 7. 
Spain 113; Guinea-Bissau 24. 
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Table 2.—Portugal: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 > 
i guea Other (principal) 
NONMETALS —Continued 
Other —Continued 
Slag, dross, similar waste, not metal- 
From iron and steel manufacture 1,226 NA 
led. ....- 1 200 NA 
Oxides, | hydroxides, peroxides um, 
esium, strontium ...... value $20 NA 


Build! materials of asphalt, asbestos 
and r cement, unfired 
non metals 1.742 1,867 s Guinea-Bissau 675; Cape Verde 521; 
France 398. 


Asphalt and bitumen, natural (1) 22 _. All to Guinea-Bissau. 
Carbon blaceͤekͤ k (1) 11 x Angola T; Guinea-Bissau 3; 
` ozambique 1. 
Coal, all including bri questa 11 19 --— Angola 16. 
Coke and semioohke 4 15 20 — All to Angola. 
Hydrogen, helium, rare gases 
ilograms.. — 100 NA 
Petroleum refinery products: 
Bunker deliveries: 
Gasoline, aviation 
thousand 42-gallon barrels_ . (1) 85 
Keros ine do. ..- (1) NA 
Jet fuel |... .- do- 1.121 1.529 
Distillate fuel oll do— 27 357 
Residual fuel oil . . ____ do. __ 1,136 531 
Lubricant «eke do— 142 24 
Unspecified. |... do— 405 10 
Nonbunker deliveries: 
Gasoline do- 768 1.948 572 Netherlands, 522; West Germany 274; 
France 1 
Kerosine and jet fuel _ - do- 167 100 91 Cape Verde 9. 
Distillate fuel oil do... ES 1,226 614 Netherlands 874; Belgium-Luxembourg 
Residual fuel oil do- 510 2,061 607 Spain M 923; 8 265; United 
i 
5 A LU I do... 36 72 — Spain ; Cuba 21; United Kingdom 7. 
er: 
Liquefied petroleum gas 
do- 11 13 -- Cape Verde 12. 
Mineral jelly and wax 
do— —— 15 3 — Nigeria 1. 
Unspecified do- 1.599 207 _. Sweden 208; Guinea-Bissau 2. 
Mineral tar and ther coal-, petroleum-, 
and gas-derived crude chemicals 31 621 4 Sao Tome and Principe 580; Angola 22. 
NA Not available. 
1Leas than 1/2 unit. 


5 only reported at $1,365,000, of which $628,000 to France, $409,000 to United Kingdom, and $200,000 to United 


UE us only reported at $5,341,000, of which $3,635,000 to West Germany, $1,648,000 to Belgium-Luxembourg, $37,000 
to Angola, and $1,000 to United States. 
*Value only reported at $107,454,000, all to Switzerland. 
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Table 3.—Portugal: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
d jenna Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 550 2,578 E Ene 1. 1285 Spain 763; West 
Oxides and hydroxides |... . 6,285 4,516 102 085 in 2 Kingdom 2,459; France 1,109; 
Metal including alloys: | 
n DEMNM 4? 503 103 TE mp i: ; West Germany 20; France 7. 
Unwroughgnt 21.803 27, 403 1.223 : e 11 733; Spain 6,596; France 
Semimanufactures 14.177 15,532 167 Spain 8,436; Belgium-Luxembourg 
: 8,101; France ,693. 
Beryllium: Ore and concentrate 162 NA 
Chromium: 
Chrom ieee 733 410 = Republic of South Africa 216; Finland 
40; Spain 24. 
Oxides and hydroxidees 254 198 1 West Germany 169; United Kingdom 
pain 
Cobalt: Oxides and hydroxides ________ 9 4 S Belgium-Luxembourg 2; Canada 1. 
Columbium and tantalum: Tantalum metal 
5 alloys, all forms value 3818 NA 
b aid Concentrate V 62 10 — All from Australia. 
Matte and sp eis 1 1.797 -- All from Chile. 
Oxides and droxides S 296 NA 
Sulfate solution 10 NA 
Metal including alloys: 
nr ass ee MN URS 269 244 2 United Kingdom 80; Senegal 20. 
Unwrought .......-------- 12,921 12,463 20 Belgium-Luxembourg 3,899; Canada 
2,450; France 2,382. 
Semimanufactures |... 12,556 14,711 152 Taitea à om 2,810; Italy 2,229; 
pain . 
Gold: 
Ore and concentrate value 3143 NA 
Metal . unwrought and 
LEN troy ounces. . 8,982 NA 
Iron Luce steel: 
Ore and concentrate 619,650 494,918 T Mauritania 130,190; Venezuela 
120,580; Canada 91,172. 
Roasted pyrites_ sss 37 2 2 
Metal: 
Scrap... -----.------ 145,809 149,205 68,701 United Kingdom 33,645; Netherlands 
22,843; U.S.S.R. 19,548. 
si iron, ferroalloys, similar 
1171 CHR 58,204 43,009 2 Spain 30,923; Republic of South Africa 
Steel f 147,824 254,203 44,304 dran 93.125 Japan 41,453; 
, primary forms. ...... i ; ; est Germany apan 
Netherlands 31 01 0. 
Semimanufactures: 
rods, angles, shapes, 
6675 eU 105,048 125,399 218 West Germany 32,727; Spain 29,547; 
Netherlands 12,516. 
Universals, plates, sheets 178,020 272,603 2,786 West Germany 86,119; Belgium- 
yeaa 24 884. Denmark 
Hoop and strip 65,225 54,072 35 West Germany 39,912; 1 5,813, 
Belgium Luxembou 762. 
Rails and accessories 3.847 1.682 -- Belgium-Luxembourg 762; West 
rmany 739; France 1 
ö§ö;O— 17,184 22,071 57 Spain 8,764; West Germany 2,154; 
United Kingdom 2,674. 
Tubes, pipes, fittings _._____ 26,077 25,855 252 To CM many 10, 0,079; France 2,879; 
apan 
Castings and forgings, rough .. — 728 708 9 United Kingdom 322; West Germany 
104; Italy 85 
Lead: 
Ore and concentrate NA 100 — All from Suriname. 
Oxides and hydroxides 60 81 DE 1 enn y 40; United Kingdom 
y 
Metal including alloys: 
SOHBDu en Me ee LE C 91 1,050 3 Saudi Arabia T ; Spain 240; United 
om 1 
Unwroughgnt 28,044 16,4469 3,378 Uni oom S: 9,947; Mexico 1,045; 
Canada 517 
Semimanufactures 5 18 1 West Germany i5 Belgium- 
Luxembou urg 6. 
Magnesium metal including alloys, all forms 33 11 5 Norway 2; Netherlands 1; Spain 1. 
ese: 
Ore and concentrate 235,709 173,823 -- Re blic of South xi^ 93,826; Brazil 
n 
Oxides and hydroxides . . 846 1,206 (1) Ireland 410; United om 360; 
Republic of South Africa 120. 
Mercury. // 76-pound flasks_ . 815 928 (1) Spain 638; Mexico 174; U. S. S. R. 87. 


See footnotes at end of table. 
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Table 3.— Portugal: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


oem metal including alloys, all 


Nickel: 
Matte and speis 


Metal including alloys: 
Scra 


Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. - 
Rare earth metals, oxidees 
Silver metal including alloys, unwrought 
and partly worked 
thousand troy ounces. — 


Ore and concentrate 


Oxides and hydroxides „61!!! gee 
aia es including alloys: 


Titanium oxides and hydroxides 


Tungsten: 
concentrate includi 
Metals including alloys, 
Zinc: 
Ore and concentrate 
Oxides and hydroxi des 


ö including alloys: 


residues 
forma 


Blue powderk!᷑ k 
Unwrouggnt ..-- 


Semimanufactures _ 


Other: 
Ores and concentrates: 
Of titanium, vanadium, zirconium _ 


metals 
Pyrophoric alloy 
Base metals including alloys, all 


rr A ee 


NONMETALS 


Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, etc 
Artificial corundum- - - - --- --- -——- 


Dust and powder of precious and 


semiprecious stones, includi 
diamond value, thousands  .. 


ao and polishing wheels and 


See footnotes at end of table. 


1979 


1,422 


11,213 


1980 


United 
States 


— 8 


15 


Sources, 1980 
Other (principal) 


Italy 1. 

5 12: Norway 7: West Germany 

West Germany 24. 

West Germany 658; France 98; 
Republic of South Africa 21. 


West Germany 105; Canada 95; 
Finland 65. 


Thailand 224; Singapore 36; Malaysia 


NA. 

VATER 260; Thailand 190; Australia 

United Kingdom 21; Netherlands 8; 

Spain 2, 2,377; West Germany 2,027; 
Belgium-Luxembourg l, 18. 

NA. 

West Germany 69; Denmark 40; 
United Kingdom 31. 


Canada 534; Nicaragua 455; Belgium- 
Luxembourg 60 


Canada 5,170; France 3,290; Spain 
2,302. 


United Kingdom 467; Belgium- 
aia 405; West Germany 


Spain 1,188; Australia 329; Republic of 
South Africa 223. 
seein 268; Suriname 200; Australia 


All from Australia. 


United Kingdom 4; West Germany 3; 
Sweden 1. 


Spain 30; Tee Germany 18; United 
Kingdom 17 


Italy 173; Netherlands 122; Greece 68. 
T Germany 945; France 233; Brazil 


Ireland $367; West Germany $170; 
United Kingdom $119. 


ay 229; Spain 119; United Kingdom 


Canada 8,976; Republic of South 
Africa 8,97 1; Australia 861. 
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Table 3.—Portugal: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 ME 
ed Other (principal) 
NONMETALS —Continued 
Barite and witherite .. 645 1,980 Sx Morocco 1,050; West Germany 598; 
France 238. 
Boron materials: 
Crude natural borates 4,570 5,965 160 Turkey 5,231; Netherlands 466; 
Belgium-Luxembourg 106. 
Oxide and acid 553 612 47 France 544; Spain 20 
Borates and perborates_ - --------- 3,924 3,245 2,419 9 683; Switzerland 60; Turkey 
Cement. eun ³ AA IE 95,800 220,939 47 SPI 220,340; Belgium-Luxembourg 
Chalk mc nuire ute uit d 10,319 11,190 106 Spain 4,397; France 4,223; United 
Kingdom 1,565. 
ayes one clay products: 
J%%%%JCͤͥͤͥͤ co ESE Tee Deen 42,928 41,485 676 Spain 24,967; United Kingdom 10,637; 
France 3,374. 
Products: 
Nonrefractor / 482 565 (1) Spain 197: Finland 174: Italy 170. 
Refractory including nonclay brick 10,282 13,670 111 v — 4,660; Austria 2,784; 
rance 
Cryolite and chiolit e 55 100 ed Ei ide 60; Netherlands 20; Spein 
Diamond, except powder and dust: 
Gem, not set or strung 
value, thousands. _ $106 NA 
Industrial do- 8123 NA 
Unclassified |... do- $56,574 8109, 890 $1 and $93,666; United Kingdom 
Diatomite and other infusorial earth. .. . - — 4,058 4,284 541 Spain 2,966; France 632; West 
Germany 130. 
Feldspar, leucite, nepheline - - -------- 2,209 2,022 x France 1,601; United Kingdom 205; 
pain 133. 
Fertilizer materials: 
rude: 
Nitrogenous - - - - ---------- 1,197 514 _. Chile 496; West Germany 18. 
Phosphati cc 389,794 452,105 19,971 Morocco 408, 593; Mozambique 17,806. 
Manufactured: 
Nitrogenous___________-_-~- 31,097 29,767 a U.S.S.R. 22,082; United Kingdom 
5,343; France 1,893. 
Phosphatic_ - - 1,242 1,678 — All from France. 
, nue ees umo 90,984 86,125 uen "n Sk. 850. Germany 17, 510; 
Other including mixe 11.584 4514 3,384 West Germany 648; Belgium- 
Luxembourg 
Ammonimnknknkn 6,023 27,525 4,452 Iran 12,500; Ireland 6,058; West 
Germany 4,513. 
Graphite, naturadddl 184 388 _. United Kingdom 286; Norway 46; 
West Germany 21. 
Gypsum and plasters - ------------- 35,502 35,118 2 1 21,998; Morocco 6,800. 
ai uuo euer e E Rem 11 NA 
VAMC ³ͤ A 530 768 "X b France 
Magnes ite 3,096 5,317 13 United Kingdom A 192; Austria 840; 
Netherlands 571. 
Mica: 
Crude including splittings and waste 469 336 (1) 8 qu United ines 14; 
| rance 53. 
Worked including agglomerated 
splittings - - - - - -- ----------- 21 19 2 M Meran 6; West Germany 3; Spain 
Pigments, mineral: 
Natural, crude - - - ------------- 91 NA 
Iron oxides, processed 1.976 1.982 (1) West Germany 1,877: Spain 424; 
Netherlands 7 3. 
Precious and semiprecious stones other than 
diamond: 
Natural . value, thousands $186 $135 $8 Belgium. Luxembourg $11; France $19; 
est Germany $10. 
Manufactured do___ $48 $30 e m $11; Switzerland $10; France 
Pyrites, unroasted - - - - - - - - - - - --—- 6 NA 
Salt and brine _____________----~- 48,800 91,072 PS Italy 60,581; Spain 30,400. 
Sodium and potassium compounds, n.e.s.: 
Caustic potash including sodic and 
potassic 3 377 382 EN Italy 265; Spain 49; France 44. 
Caustic soda —_--------------- 17,511 20,877 -— Spain 12,556; Belgium-Luxembourg 
; West Germany 3,940. 
Soda ash_ ́q nne 1,518 1 __ All from West Germany. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 1 73 — All from France. 
Worked. AAA 113 99 (1) Italy 52; Spain 23; Belgium- 
Luxembourg 19. 


See footnotes at end of table. 
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Table 3.— Portugal: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
7 guus Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Dolomite, chiefly refractory- grade 6,527 5,936 pm nd Mer 1,738; Norway 1,194; 
Gravel and crushed rock _ kk 67 44 1 France 20; Italy 11; Netherlands 5. 
Limestone other than dimension 2,402 1,500 — All from 
Quartz and quartz ite 160 205 ies Belgium Luxembourg 102; Finland 44; 
Send, excluding metal- bearing 7,985 8,782 "P Spain bad Belgium-Luxembourg 
,626. 
Elemental: 
Other than colloidal _________ — 90,443 92,978 LS Prana 65,641; Poland 25,784; U.S.S.R. 
Colloidal _________________ 1 1 (!)  Mainly from Switzerland. 
Sulfuric acid and oleum .......... 40,336 3,157 E Uned Kingdom 3,047; Spain 46; 
rance 24. 
Talc, steatite, soapstone, pyrophyllite 3,336 3,638 146 Prane 2,177; Austria 586; Norway 
Other: l 
VERL E EIA BA AAE 86 318 660 -- China 200; "peni 171; Republic of 
South Africa 156 
Slag, dross, similar waste, not metal- 
From iron and steel manufacture 29407 58,465 __ France 58,015; United Kingdom 450. 
Unspecified 2 mius 
Oxides, hydroxides, peroxides of barium, 
magnesium, strontium- - - --- - - -- 22 42 2 France 30; Italy 6; Spain 2. 
Halogens excluding iodine -.-. - ------ 2 56 -- Spain 45; Japan 10. 
Buil C materiale of asphalt, asbestos 
and cement, unfired 
nonmetals _____________--_-- 245 562 "S France 356; Sweden 89; Spain 34. 
R AND RELATED 
Asphalt and bitumen, natural 1,649 1,177 67 West Germany 1,103; France 6. 
JJC EE 10,162 10,722 69 Spain 6, ,561; France 291 1; West 
Coal, all grades including briquets — — - 816,858 313,483 166,538 Poland] 116.879 879; Belgium-Luxembourg 
Coke and semico lee 98,907 117,208 2,430 United Kingdom 43 160; Netherlands 
33,890; Italy 18,815 
Hydrogen, helium, rare gases 446 NA 
Peat including briquets and litter 908 1,183 — West Germany 362; Finland 328; 
Sweden 210. 
Petroleum and refinery ucts: 
e and partly refin 
thousand 42-gallon barrels. _ 56,925 58,767 -- lraq 25,031; United Arab Emirates 
9,353; Saudi Arabia 9,033. 
Refinery ptocuete 
CCC do- 42 251 () Bulgaria 243; Italy 4. 
Kerosine and jet fuel. do- 323 149 2 Prane a 40; “anada 31; United 
i 
Distillate fuel oil ___ do. __ 1,408 1,171 48 ane 392; | 157; Yugoslavia 
Residual fuel oi] |... do... 1,657 2,676 -- United om 459; Sweden 454; 
Prensa’ 8; Belgium-Luxembourg 
Lubricant s do- 207 308 15 United Kingdom 82; France 59; 
Belgium-Luxembourg 45. 
Other: 
Liquefied petroleum gas 
cc 3,927 3,132 (1) United Kingdom 1,465; France 468; 
Mineral jelly and d 15 14 1 Weer Ger 228 4: 
eral jelly and wax do- (1) 
í Netherlands 2 
White spirit |... do_ 2 NA 
leum co ke do. .-- 12 46 25 Netherlands 12; Spain 9. 
Bitumen and other residues 
do- 246 -- Spain 186; Netherlands Antilles 45; 
Netherlands 12. 
Bituminous mixtures do 56 50 (3) Spain 34; deba Germany 5; United 
om 2. 
3 E: 15 gs 
Mineral tar and other coal-, leum-, and 
m „„ 15,829 13,181 


ä 5,472; Spain 3,468; Italy 


TRevised. NA Not available. 
xor gon 1/2 unit. 


at yita o0. of 8 $1,299,000 from France, $888,000 from United Kingdom, $435,000 from 


Uni State, and $518,000 from W 


reported at $3,048, 000, of which $2,429,000 from West Germany, $243,000 from France, $174,000 from 


United 


and $51,000 from United States 


‘Excludes unreported quantity value at $319, 496. 
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COMMODITY REVIEW 


METALS 


Copper.—In 1981, exploration continued 
and two new ore bodies, Graca and Zambu- 
jal, were delineated in the complex Neves- 
Corvo copper-lead-zinc deposit near Castro 
Verde, some 50 kilometers south-southwest 
of Beja and 40 kilometers southeast of 
Aljustrel in the Baixo Alentejo, southern 
Portugal. The Neves-Corvo ore bodies were 
located near the southeast end of the Es- 
tacao de Ourique anticlinorium and lay on 
the northeastern flank of the structure, 
dipping 10* to 30* to the northeast. 

Total reserves of sulfide ores at Neves- 
Corvo were reported to range from 70 mil- 
lion tons to 100 million tons, containing 1.7 
million tons of copper, 1.9 million tons of 
zinc, and 0.1 million tons of lead. In addi- 
tion, the pyrite in the deposit contains 
another 0.38% copper, 0.40% zinc, and 0.31 
ounce (10 grams) of silver per ton. 

In addition to the massive sulfide min- 
eralization present as stockwork in the 
footwall, the area of the Neves-Corvo depos- 
it contained two types of mineralization 
never before identified in the Iberic Pyritic 
Belt. The first was layered chalcopyrite that 
overlaid the massive sulfides, sometimes in 
contact with them, but most of the time 
interbedded in graywackes and slates. The 
second was a breccia composed of chalcopy- 
rite and pyrite in a stockwork pattern. In 
general, the large ore bedies at Neves-Corvo 
showed a core of zinc-bearing minerals with 
a halo of copper minerals. In certain areas, 
a zinc ore body was surrounded by a lead 
halo. A detailed description of the Neves- 
Corvo deposit was published.? 

Iron and Steel.—The Moncorvo project 
continued in the preparatory phase during 
the year. Final approval from the Govern- 
ment was being sought and details for 
financing were being worked out, mostly 
with the World Bank. Public invitations for 
prequalification of companies interested in 
equipment supply were published by Ferro- 
mina, the operating company. The project 
was scheduled for startup in 1984, at an 
initial production of about 2 million tons of 
iron pellets annually. 

Work on expanding capacity of the Seixal 
steelwork continued. Construction started 
at sites designated for the new blast furnace 
and the new steel shop. Plans call for new 
capacities at Seixal as follows: 1 million 
tons of steel, 800,000 tons of rolled products, 


and 1.5 million tons of iron pellets. 

Pyrites.—The work on implementation of 
the National Plan for Utilization of Pyrites 
(Programa de Aproveitamento Integrado 
das Pirites—PAIP), continued during 1981. 
Aljustrel and Neves-Corvo Mines and the 
Sines metallurgical complex project re- 
mained the major component of the PAIP. 
The following completion dates for PAIP 
projects were targeted: The first phase of 
Aljustrel and Sines, 1983-84; production of 
copper concentrate from Neves-Corvo, 1985; 
startup of a copper plant at Sines, 1985-86; 
and the second phase of Aljustrel and Sines, 
1987-88. 

Tantalum.—Geomines of Belgium con- 
cluded an agreement with the Societe Nor- 
tenha of Portugal to prospect the Visiros 
tin-tantalite deposit. Details of the agree- 
ment were not known. 

Tungsten.—The Panasqueira and Borral- 
ha Mines, situated in the central part of 
Portugal, remained principal producers of 
tungsten in Portugal. The mineralization 
was associated with granites related to 
tectonic movements of the Westphalian 
(Upper Carboniferous) or with granite of 
posttectonic effusions. 

Production of the Borralha Mine declined 
in 1981, when compared with the output in 
previous years, mostly as a result of lower 
ore grades and labor problems. At Panas- 
queira, increased production was achieved 
by a combination of higher output resulting 
from mine mechanization, richer ore, and 
better rates of recovery in the Panasqueira 
mill. Geomines continued to develop the 
new tin and tungsten mine at Miguel Va- 
cas. 

Zinc.—The 11,000-ton-per-year zinc elec- 
trolytic plant located near the town of 
Barreiro, southeast of Lisbon, owned 
and operated by the Government-owned 
Quimigal-Quimica de Portugal, started nor- 
mal production during 1981 although trial 
production had started in 1980. Only pyrite 
cinders were used as raw materials at 


Barreiro, producing zinc by the modified 


Zincex process. Two different types of leach 
liquors were obtained from roasting the 
pyrite by separate processes. About 60% of 
zinc feed was produced by using the Ger- 
man DHK nonvolatizing chloride roasting 
process. The rest of the feed was treated by 
the Japanese Kowa Seiko volatizing chlo- 
ride roasting process. Electrowinning, melt- 


834 


ing and casting, and cationic solvent regen- 
eration steps are the same for both circuits. 
Roughly 6,500 tons of zinc per year was 
produced from the feed of the DHK line and 
4,500 tons per year of zinc was produced by 
the Kowa Seiko line. The detailed descrip- 
tion of the Zincex process was published.“ 


NONMETALS 


Cement.—During 1981, there were 10 
plants in operation in Portugal with a total 
annual capacity of 6 million tons. The 
largest plant, with an annual capacity 
of 1.65 million tons, was at Outao near 
Setubal, and, this plant was operated by 
the Companhia Geral de Cal e Cimento 
S.A.R.L.-Secil. | 

Other Nonmetals.—Table 1 shows pro- 
duction of nonmetals in Portugal during 


1977-81. During 1981, no major events, by 


world standards, were registered. 


MINERAL FUELS | 


The energy supply of Portugal remained 
almost completely dependent on imported 
hydrocarbons during 1981, as it was in the 
past. Modest quantities of anthracite were 
. produced in northern Portugal, at the Pajao 
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Mine, also known as the Germude Mine, by 
the Empresa Carbonifera do Douro S.A.R.L. 
In 1981, as in the past, Portugal did not 
produce crude oil and natural gas in its 
national territory. Imports of crude oil and 
some liquefied gas were essential to meet 
the country's demand. 

. Uranium was the only primary energy 
source in Portugal of economic significance. 
Portugals national uranium company, 
Empresa National di Uranio S.A.R.L., made 
a decision to increase production of yellow 
cake U, O, from 120 to 500 tons per year. 
During the year of review, Portugal export- 
ed all of its uranium production as yellow 
cake. Reports indicated stocks of about 935 
tons of yellow cake were held at the end of 
1981. 


. Physical scientist, Division of aereum Data. 
ere necessary, values e been converted from 
Portuguese escudos (Esc) to U. US. dollars at the rate of 


Esc61.5= US$1.00 

. 3Albouy, L., L. N. Conde, F. Fogliesini, X. Leca, and A. 
Modikis. Le Gisement de Sulfures assifs Polymetalliques 
de Neves-Corvo (Baix Alentejo, Sud Portugal). (The mas- 
sive mixed sulfide deposit at Neves Corvo, Baixo Alentejo, 


5 Portugal.) Chron. Rech. Miniére, No. 460, 1981, 


P. 

*Noqueira, E. D., J. M. Regife, and P. M. Blythe. 
Zincex—the Development of a Seconda e Process. 
Chem. and Ind. (London), No. 2, Jan. 19, 1980, p 


The Mineral Industry of 
Romania 


By Walter G. Steblez! 


In 1981, Romania's centrally planned 
economy further displayed the declining 
trends that marked its performance in 1980. 
The planned targets for the major economic 
indicators, with a few minor exceptions, 
were not met, and in some cases, output 
dropped below the level of the preceding 
year. 

The net material product (gross national 
product minus services) was reported to 
have increased by only 2.1% in 1981 in 
comparison with that of 1980 and fell short 
of planned goals by about 5%. Also, net and 
marketable industrial production failed to 
reach their respective planned targets by 
wide margins, achieving reported growth of 
4.0% versus 8.1% planned and 2.6% versus 
7% planned over the 1980 level. The rela- 
tive share of the fuel and metallurgical 
industries, including ore mining, amounted 
to 14.7% of the gross output of industry, and 
the industrial production labor force in 
these sectors was about 10% of the total. 

Romania mined a number of ferrous, 
nonferrous, and nonmetallic commodities, 
but in many cases, domestic production was 
insufficient to meet the country's industrial 
demands, creating an import reliance for 
most ferrous and nonferrous metals. Al- 
though well endowed with energy resources 
and a developed petroleum refining indus- 
try, the country reported increasing import 
trends for energy raw materials owing to 


production shortfalls in 1981 and the pre- 
ceding years. Refineries were also reported 
to have been operating below capacity. _ 

Government Policies and Programs.— 
The inability of the Romanian economy to 
meet annual industrial plan objectives in 
1980 and 1981 made the final outcome of the 
1981-85 5-year plan, which had set high 
growth objectives for the period, highly 
uncertain. National income was planned to 
increase at an average annual rate of 6.1% 
per year, and net industrial production was 
planned to grow 7.1% per year. Capital 
investment and the foreign trade turnover 
were to increase 5.2% and 11.9%, respec- 
tively, each year. | 

A planned average 6% annual growth 
rate was set for the mining and extractive 
branches of industry, and a 7.7% annual 
growth rate was designated for the coun- 
try's metallurgical industries. 

In 1981, greater emphasis than in the 
past was placed on increasing reliance on 
domestic raw material and energy re- 
sources. Success of the entire 1981-85 5-year 
plan would depend upon domestic reliance 
of up to 82% for primary energy, 90% to 
98% for coal and metallurgical coke, 100% 
for aluminum, and 80% to 90% for lead and 
zinc. 

Romania's planned 1985 output of key 
material and energy resources is presented 
in table 1.* 
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Table 1.—Romania: 1980 production and 1985 production goals for key resources! 

1980 1985 

Commodity production goals 
5 PPP» » e LL EE EE million tons Es 10.0 
ET E E TE EA VEETEE T E E E E ͤ ] EN MEME do___ 15.6 16.5 
Chemical fertilizers (100% active substanceꝛꝛ - - ---------- thousand tons 2,455.0 4,050.0 
J%/%%%%CCö rou e ͤ ͥͥ ͥ ͥ ͤͥ ͤ dd 8 million tons 35.2 85.6 
Helene m 8 billion kilowatts _ 67.5 82.5 
Nun ee ee ee eee eee billion cubic meters 28.2 31.0 
FFC CChÄ˙iEÿ/ũ/ũᷣ ù ])) ꝗ yy A 8 million tons 11.5 12.5 
;õõĩõĩêéê40%doci ß dd ß x ß do... 13.2 18.2 


IScinteia (Bucharest). July 2, 1981, pp. 3-4. 


Romania's river ore cargo handling and 
carrying capacities were also to be modern- 
ized and expanded, according to the 5-year 
plan. The Galati ore carrier harbor, servic- 
ing the Galati iron and steel complex, was 
reported to be undergoing a third develop- 
ment stage, which would increase its export 
handling capacity to 2 million tons per year. 

Increased development of the mining, 


metallurgical, and fuel extraction indus- 
tries was a key theme in the 1982 Romanian 
national economic plan. Measures aimed at 
rectifying the poor 1981 performance were 
to include substantial increases in geologi- 
cal survey work to locate new sources of 
fossil fuels and production increases of fer- 
rous, nonferrous, and nonmetallic ores. 


PRODUCTION 


Production shortfalls in the mining, ener- 
gy, and metallurgical industries were re- 
portedly chief reasons the Romanian econo- 
my was unable to meet the 1981 planned 
overall output goals. Economic dislocations 
caused by the shortfalls were apparently 
severe enough to have caused censure and 
demotion of the Minister of Mines, Petrole- 
um, and Geology. The Ministry was subse- 
quently reorganized into three discrete min- 
isterial bodies. 


Among the causes of the shortfalls were 
mismanagement, insufficient production of 
mining equipment and spare parts, and the 
delivery of often faulty equipment. Other 
problems included the inefficient use of raw 
materials and distorted reporting of these 
situations to the central authorities. Steel 
production was the only major branch of 
industry that recorded significant growth in 
1981, although the planned target was not 
met by a significant margin. 


Table 2.—Romania: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 19815 
METALS 
Aluminum: 
Bauxite, gross weihgnt 702,000 701,161 708,000 710,000 712,000 
Alumina, calcined, gross weight. _________ 442,000 449,000 502,000 534,000 540,000 
Ingot including alloys: 
MBATY oe A 209,000 213,000 217,000 241,000 251,000 
Secondar?/·/·· 17,000 18,000 19,000 18,000 18,000 
Total isse A t 226,000 231,000 236,000 259,000 269,000 
Bismuth, mine output, metal content 80 80 80 
Cadmium metal, smelter? .  . 90 90 90 85 85 
Mine output, metal content®____________ 27,000 27,000 29,000 28,000 27,000 


See footnotes at end of table. 
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Table 2.—Romania: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity? 


METALS —Continued 
Copper —Continued 


T 
Refined, primary and secondary® _ _____ 
Geld, mine output, metal content . troy ounces. _ 
Iron and steel: 


Iron ore thousand tons 
WON osx oec oe 0. ln 
Crude stel o- 
Semimanufactures: 
Castings and forgings, finished : 
o- 
Pipes and tubes do- 
Rolled produetisss -- do... 
Lead: 
Mine output, metal content 


Metal, smelter, primary and secondary - _ — -— _ 
ese: 


Gross weint! 
Metal content 
Concentrate, gross weight |... 

Silver, mine output, metal content 
thousand troy ounces. . 

Zinc: 

Mine output, metal content 
, smelter, primary and secondary -_ — _ _ - 


NONMETALS 
Cement, hydraulie - thousand tons. 
Bentonite Mte MEINE od K ho REEMIEE 
Kao0lih nune SEI mE Ens 
Diatomite® |... e 
Féldepar! 22322 ee 8 
,, ß ee ee ee 
Graphite? .------------------------ 
lo; MEM thousand tons 
Nitrogen: N content of ammonia 8 
Pyrites, gross weight do... 
Rockaalt- o unte EO Rs do... 
i EK NEN do— 
1%///§ö§éͤ%¹?? do---- 
J AAA do... 
Sodium compounds, n. e. s.: 
Caustic soda aa do— 
Sodium carbonate, manufactured, 100% 
NazCOs basis do— 
Sulfur: 
S content of pyrites do- 
Byproduct, all sources do 
C do- 
Sulfuric 41/60 E eii Lco 
O Sa CA eal EERO (y 8 


MINERAL FUELS AND RELATED MATERIALS 
Carbon black 


Coal: 
Run-of-mine: 
Anthracite and bituminous 
thousand tons 
Brown . 2222222222222 UL ou 
Lignite. --------------- do- 
Total ———-———2 mmm do- 
Washed (produced from above): 
Anthracite and bituminous: 
For coke and semicoke produce 
8 


See footnotes at end of table. 


1977 


41.429 
4,000 


45,429 
40,000 
65,000 

2461 


1,184 
11,457 


2,154 


1978 


38,880 
4,000 


42,880 
40,488 
65,000 

2,011 


8,155 
11,779 


2,450 


1979 


re 
— 
o 


BB omm 
S8 88 


* -+ 


* 


5$ 385 
888 


SS 
-FEE- 


88 


858588 88 


- 


88288888 
88 


1980? 


40,675 
4,000 


2,387 
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1981° 


40,500 
4,000 


Bo p 888 
2s $ 888 


3 


EB 2. 
88 88 


ug 


88 8 888 


52 


zB 
8 Ss 


228 8888 


888888 


F 


tm 
83 


2,300 
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Table 2.—Romania: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 19819 
MINERAL FUELS AND RELATED MATERIALS 
ntinued 
Coal —Continued 
Washed (produced from above) —Continued 
Anthracite and bituminous —Continued 
For other uses thousand tons 4,993 4,968 5,903 5,123 5,700 
Brown . 2222222222222 ( .-- 603 606 601 648 600 
Lignite -—---------------—- do. ... 19,028 21,239 24,055 26,456 26,000 
Total 2 o ũNAAA unto do- 26,118 29,263 32,764 35,164 34,600 
Coke: 
Metallurgicaaalll do- 3,148 3,458 3,066 3,033 3,000 
. ie a do 396 384 385 470 450 
eee Raa RENNES 8 do- 3,544 3,842 3,451 3,503 3,450 
Fuel briquets (from brown coal) do. _ —— NA 711 720 730 730 
Man ufactured: Coke oven 
million cubic feet. NA NA NA NA NA 
Natural: 
Gross: 
Associate do- 230, 462 232,016 242,540 241,132 250,000 
Nonassociated |... . _ do- 1,015,468 1,023,167 960,166 994,421 995,000 
Total. do 1,245,930 1,255,183 1,202,706 1,242,159 1,245,000 
keted ______________ - do 1.203, 526 1,211,697 1,161,100 1,198,683 1,200,000 
Natural gas liquids 
thousand 42-gallon barrels. . 3,740 NA NA NA NA 
Petroleum: 
Asreported |... thousand tons. _ 14,650 13,794 12,323 11,511 11,600 
Converted _ thousand 42-gallon barrels. . 109,186 102,806 91,843 85,791 86,455 
Refinery posue 
Gasoline do 37,961 42.440 41.514 40.502 40,500 
Jet fuel and kerosine do. ..- 8,029 1,189 1,463 6,121 6,100 
Distillate fuel oli TIEN 48,356 52,324 54,301 55,764 55,500 
Residual fuel oi] |... do... 50,989 60,912 67,393 68,138 68,000 
Lubricants_______.~_______ do____ 4,242 4,669 5,103 4,648 4,500 
er: 
Liquefied petroleum gas do- 3,144 2,802 2,285 2,575 2,500 
Asphalt do 4,357 4, 400 4,218 4,066 4,000 
Total- -.----------- do____ 157,078 175,336 182,277 182,420 181,700 


*Estimated. Preliminary. NA Not available. 
Includes data available through Aug. 3, 1982. 
In addition to the commodities listed, antimony, 


asbestos, 
produced, but output is not reported quantitatively, and avai 


output levels. 
*Reported figure. 


um, and a variety of crude construction materials are 
le information is inadequate to make reliable estimates of 


“Romanian sources do not indicate whether refinery fuel is 5 as a part of the listed product yields. Moreover, 
additional minor products may be produced but are not listed in official sources. 


TRADE 


In 1981, Romania reported a 332.4 billion 
lei* foreign trade turnover, which was aided 
by a broad range of commercial agreements. 
Apart from Romania’s trade with the 
CMEA and other socialist countries, which 
constituted about 41% of the total trade, 
33% of the total was accounted for by trade 
with developed Western countries, and a 
substantial 26% of the total was with the 
developing states of Latin America, Africa, 
and Asia. Romania's commercial and coop- 
erative agreements with developing coun- 


tries were extensive and were particularly 
aimed at mining and petroleum develop- 
ment. 

Faced with the mounting difficulties of 
servicing a $9.8 billion debt owed to West- 
ern banks, Romania decreased its convert- 
ible currency imports in 1981 in an effort to 
improve its trade balance. This resulted in a 
reported $300 million convertible currency 
surplus for the period. Total imports in 1981 
decreased 7.4% while exports reportedly 
rose 11.3%. 
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Romania's main exports included petro- 
chemicals and consumer and producer du- 
rables. The country has been a net importer 
of raw materials, which in 1981 included 
some 12.9 million tons of oil, 15 million tons 
of iron ore, and 3.3 million tons of metallur- 
gical coke. 

In view of its precarious balance-of- 
payments status, Romania's permanent 
representative at CMEA, Nicolai Constan- 
tin, underscored the need to effectively 
implement the program for inter-CMEA 
cooperation and economic integration that 
was adopted at the 25th session of CMEA 10 
years previously. He particularly noted that 
over the 10-year period, the CMEA contri- 
bution toward fulfilling Romania's require- 
ments for mineral raw materials, metals, 
and fuels declined from about 47% to 21%, 
necessitating purchases of these commodi- 
ties with convert:ble rather than soft cur- 
rency. 

In 1981, Romania's imports of essential 
commodities from CMEA remained on a 
declining trend, and negotiations for CMEA 
exports of fuel and electric power to Roma- 
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nia were reportedly not concluded by the 
third quarter of 1981. 

Nonferrous metals, which Romania must 
import owing to insufficient domestic out- 
put, were obtained in a number of buy-back 
arrangements with developing countries in 
exchange for Romanian development as- 
sistance to their respective mining enter- 
prises. Some commodities, however, had to 
be purchased with hard currency. 

Metals that Romania does not produce, 
such as nickel and cobalt, were obtained 
from Cuba as sinter and concentrate. In 
exchange, Romania, in concert with other 
CMEA countries, was active in upgrading 
Cuba's nickel-cobalt mining facilities. 

Countries with which Romania conducted 
commercial and cooperative agreements in 
1981 in mining and petroleum extraction 
were Chile, Peru, and Venezuela in Latin 
America; Angola, Mozambique, Burundi, 
Morocco, and Zambia in Africa; and China 
and Indonesia in Asia. Romania also report- 
ed negotiations conducted on cooperative 
mining ventures with Algeria, Egypt, Syria, 
Libya, Iran, and the Yemen Arab Republic. 


Table 3.—Romania: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum: 
| pd; —— —— — 8,295 
Oxides and hydroxides ae. 
Metal including alloys: 

PED scu ace uus 2,016 
Unwroughgt . 265,000 
Semimanufactures 728,951 

Arsenic: Trioxide, pentoxide, acid 150 
Chromium: Oxides and hydroxides .. _ _ _ 199 
Copper: 
rr —— 20 
Metal 5 alloys: 
JJC 844 
Unwrought _____________ 5,350 
Semimanufactures _ . 245 
Iron and steel: 
rites, roasted... 125,853 
etal: 
8% - he ILE t 1,142 
Pig iron, cast iron, powder, shot _ 50,625 
Ferroaelloys. _ 19,524 
Steel, primary form 3541,000 
Semimanufactures:* 
Bars, rods, angles, shapes, 
section 3295, 000 


See footnotes at end of table. 


Destinations, 1980 


1980 : 
a Other (principal) 
NA 
5 bah All to France. 
4,645 te € 2,436; Belgium-Luxembourg 
818; Austria 699. 
393,800 oe Japan 11,323; "Italy 5,698; France 
062; undetermined 64, 203. 
19,650 759 Japan $, 705; Poland 2, 157; Hungary 
NA € 
105 d United Kingdom 85; France 10. 
NA 
688 sas 8 561: West Germany 71: France 
1.425 -— Austria 597; Italy 398; Turkey 300. 
73 -. West Germany 2; Italy 16 
137,899 Bom Hungary 137,850. 
260 m Yugoslavia 257. 
10,342 bet Austria 6,511; West Germany 3,527. 
i -- West Germany 1,891; Switzerland 
1 5 Netherlands 590. 
293,720 zm W avia 101,905; Yd 62,216; 
est Germany 39 
3664,000 West Germany 68,589; t 23,226; 


Yugoslavia 18,303; undetermined 
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Table 3.—Romania: Apparent exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980P ; M 
Sone Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures* —Continued 
Universals, plates, sheets 3515,000 9708,000 33,562 West Germany 58,978; undetermined 
Hoop and strip - db 309 1.107 7 Saudi Arabia 1, ia 1,087 oo 33; 
ga 
Rails and accessories 15 — All to Jordan. 
Wie osineen ve. 3147,000 3166,000 bs West. Germany 16,432; Israel 7,105; 
125 "x ,095; undetermined 
Tubes, pipes, fitting 2988, 700 2443,600 19, 099 Poland 61 052: West Germany 23,524; 
undetermined 294 756. 
Castings and forgings, rough 8,436 5,753 ESR lr n Germany 4,212: Switzerland 
Oxides and hydroxides . ~~~ 3 NA 
Metal including alloys: 
Unwrou ght. MR 425 — All to Italy. 
mimanufactures 41 3 — All to Saudi Arabia. 
Manganese ore and concentrate ies 1,000 -- All to Italy. 
Nickel metal egere ha Fai ig n ME NA 
Platinum-group me 
Waste and sweepings 
value, thousands — $148 _. All to West Germany. 
Unwrought and partly wrought 
do. ___ aes $58 — France $57. 
Silver: 
Ore and concentrate do- et 5$3,232 -- All to United Kingdom. 
Metal including alloys, unwrought 
and partly wrought |... 0. — $4 $1,692 -— West Germany $1,396; Switzerland 
$154; Italy $103. 
Tungsten metal including alloys, all - UR 
Zinc me metal including alloys 
Unwrougſnt £100 NA 
Semimanufactures 21 2 s All to Morocco. 
Other metals, n.e.s.: 
Ash and residues containing 
nonferrous metals 542 1,658 -- Italy 1,278; West Germany 342. 
Oxides, hydroxides, peroxides 2,667 420 -. Pakistan 392; Canada 27. 
Nonferrous metals including alloys:“ 
Unwrought - ------------ 439 6,375 aa NA. 
Semimanufactures com 21, 172 --. NA. 
NONMETALS 
Abrasives, n.e.s.: 
Dust and powder of precious and 
semiprecious sire 
thousands. . -— $90 — All to West Germany. 
Grinding and polline. wheels and 
Mn EE NN hs 8 12 11 _. West Germany 6; Italy 4. 
Abeer: crude FEE ens AN T 8 20 179 -- All to France. 
Barite and witherite I 2,478 770 - ‘Do. 
Boron oxide and aciCqqʒʒ- 370 180 Italy 120. 
Cement thousand tons 22,738 22,791 Li 993; Pakistan 174; 
hoslovakia 104 
Mis ec clay preducts: 
TESI ELK ene E ES EEA 3 50 — All to West Germany. 
Products: 
Nonrefractory: 
is c 6,339 1,790 -- Saudi Arabia 781; Cameroon 754. 
ale thousands NA $249 -- Israel $195; Cyprus $45. 
Refractory ________--__-- 1,476 62 — West Germany 32; Italy 20. 
Diamond, industrial 
value, thousands $1,050 $410 T 2105 Kingdom $277; Switzerland 
Fertilizer materials: 
Crude, nitrogenous. - - -- ------- 5,044 NA 
Manufactured: 
Nitrogenous, urea 
thousand tons 21,023 21,263 30 Turkey 165; E ; Egypt 9 96; Algeria 83; 
Phosphatic - ------------—- 148,340 31,756 — earn 10 ay 9 9,145: 
7,615. 
Potassic - - - ------------ 6,350 NA 
Other including mixed 
thousand tons 21,315 21,766 _. Thailand 105; Turke Nu 13; Yugoslavia 
, 31; undetermined 
Ammonia ------------ do... 35,466 25,518 Se Yugoslavia 14,187; Greece 9,920. 
Gypsum and plasters ------------ 28,051 28,502 -- All to Hungary. 
MG cee myd E EO 11.146 7.692 m Do. 


See footnotes at end of table. 
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Table 3.—Romania: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980P : 
: nid Other (principal) 
NONMETALS —Continued 
Pigments, mineral: 
de, colors 6 NA 
Iron oxides and hydroxides, processed 53 NA 
Precious and semiprecious stones, natural 
value, thousands. . $3 $4 -- Italy $3; Switzerland $1. 
Salt and brine. — — _ __ thousand tons_ _ 2841 21,025 MN Hungary 538; Yugoslavia 194; Greece 
Sodium and potassium compounds: 
Caustic potash _____________- 740 1,893 NOM Italy 1,049; Austria 342; West 
Germany 202. 
Caustic oda 2238,600 2248, 800 _. Hungary 47,535; Yugoslavia 30,167; 
i Jai undetermined 
Soda ass 2457,400 2513,000 -- Czechoslovakia 51,000; Hungary 
41,230; Tunisia 30,160; 
undetermined 322,483. 
Stone, sand and gravel: 
imension stone: 
Crude and partly worked 547 269 _. Japan 222; Austria 47. 
Worked... 23,351 721,686 — West Germany 17,082; Austria 2,461; 
Switzerland 1,402 
Gravel and crushed rockck ~~ - 121,428 4,457 _. All to Hungary. 
Limestone excluding dimension 932 1,280 _. All to West Germany. 
Sand excluding metal- bearing 20 16 -- All to Jordan. 
Sulfuric acid and ol eum 5,322 294 — All to Yugoslavia. 
Talc, steatite ~- --------------- 145 _. All to Israel. 
er nonmetals, n. e. s.: 
Crude... os rf uw 1,896 1,011 -- A Hungary 601; West Germany 314. 
Slag, dross, similar waste, not 
Hg occu cece ees 119,199 13,580 _. All to Yugoslavia. 
MINERAL FUELS AND RELATED 
Asphalt and bitumen, natural 996 NA 
R! 230,200 229 300 — Poland 6,683; Sri Lanka 718; 
Dr vas 667; undetermined 
Gas, natural million cubic feet 27,063 27,084 _. All to Hungary. 
Peat including briquets |... 2,006 1,835 _. Austria 1,296; Italy 516. 
Petroleum an inery products: 
e n 
thousand 42-gallon barrels. _ sá 811 — All to Spain. 
Refinery products: 
Gasoline do ... 220,226 222,886 843 Netherlands 4,381; West Germany 
3,500; France 1,686. 
Kerosine and jet fuel . _ do... (9) 21 -- A Hungary 14; West Germany 7. 
Distillate fuel oil |... do... 215,092 219,700 -- Italy 8,739; Turkey 2,480; West 
Germany 2,087. 
Residual fuel oil do... 217,005 222,168 353 Italy 6,199; France 2,502; 
etherlands 1,862. 
Lubricants and nonlubricating 
o eee kee do— 22,615 22,164 -- Brazil 262; Italy 138; Austria 70; 
undetermined 1,494. 
Other: 
Mineral jelly and wax 
do- 231 214 -- Thailand 2; Turkey 2; Madagascar 1. 
Petroleum coke do- 2295 2585 = Italy 82; undetermined 501. 
Bitumen and other residues 
o lcu 338 224 — Austria 19. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals ... _ _ 368,700 357,800 (°) Italy 17,323; France 14,931. 
PPreliminary. Revised. NA Not available. 


1Owing to the lack of official trade statistics published by Romania, this table should not be taken as a complete 
conn of this country’s mineral trade. Unless otherwise specified, these data have been compiled from United 
ations information, data published by the partner trade countries, and partial official trade sources of Romania. 


20fficial Trade Statistics of Romania. 


Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 
*Destinations of steel semimanufactures exclude imports by Israel valued at $1,317,000, and Malta, valued at $413,000. 


5May include waste and sweepings of silver. 


*World Metal Statistics, World Bureau of Metal Statistics, London, United Kingdom. 


7Excludes imports by Israel valued at $19,000. 


*Less than 1/2 unit. 


The United States imported 851,683 barrels of naphtha. 
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Table 4.—Romania: Apparent imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxit thousand tons . 
Oxides and hydroxides _______-__ 


Metal including alloys: 
Unwrought 
Semimanufactures 


Bismuth metal including alloys, all forms 
Cadmium metal including alloys, all 


Metal mneluding alloys, all forms 


Oxides and hydroxides ________ _ 
Metal including alloys, all forms 


Copper: 
Gre and concentrate 
e including alloys: 


form kilograms_ _ 


Ore and concentrate 
thousand tons_ _ 


rites, roasted. ____________ - 
etal: 
Scraß thousand tons - 
Pig iron, cast iron, . 
PR 
Ferroalloys „ do- 
Steel, primary forms do- 
Semimanufactures: 
Bars, rods, angles, sha 
sections Occ. 


Universals, plates, me 


Hoop and strip do- 
Rails and accessories 


Tubes, pipes, fittings P 
o. —— 


Castings and forgings 
0 — 
Lead: 
Ore and concentrate 
Oxides and hydroxides TS 
Metal including alloys: 
Unwrought______________ 
Semimanufactures 
Magnesium metal including alloys: 
nwrought ________________ 
Semimanufactures ims 
Manganese: 
Ore and concentrate 
thousand tons. . 


Oxides and hydroxides 
Mercury / 76-pound flasks_ . 
Molybdenum metal including alloys, all 

form kilograms- _ 
Nickel metal including alloys: 

Unwrought ________________ 

Semimanufactures 


See foot notes at end of table. 


1979 


1980P 


United 
States 


Sources, 1980 


Other (principal) 


Greece 974; Yugoslavia 77. 
Austria 12, 263 N etherlands 6,205; 


Hungary 2, 
Hungary 1,500. 
West Germany 1, 1,950; Hungary 1,495; 


France 
All from Japan. 


Finland 30; Japan 25. 


Finland 1,270; West Germany 890. 
All from West Germany. 


All from France. 
Do. 


oo 21,483; Italy 2,862; Morocco 


All from Belgium-Luxembourg. 
Belgium-Luxembourg 7,008; Poland 
7,007; Chile 6,000.* 

Poland 5, 088; Belgium-Luxembourg 
3,517; West Germany 2,048. 


vee 1,986; Brazil 2,225; Spain 


NA. 


Brazil 198; West Germany 54; 
NA Yugoslavia 24; undetermined 345. 


West Germany 12; undetermined 187. 


Poland 83; West Germany 59; 
Czechoslovakia 57. 


Bulgaria 53; United Kingdom 43; 
est Germany 30. 
West Germany 23. 


West Germany 5; undetermined 42. 
West Germany 13; Belgium- 
Luxembourg 3; undetermined 48. 


West Germany 27; Czechoslovakia 13; 
Japan 9; undetermined 63. 


Hungary 1. 


Spain 2,720; Italy 2,000. 
France 3,552. 


All from Morocco. 
All from United Kingdom. 
West Germany 13. 


Brazil 61; undetermined 155. 
Greece 230; Ireland 220; Spain 200. 
Span 2,495; Netherlands 638; Turkey 


Switzerland 2,540; West Germany 
1,900. 


a 625; Finland 348; France 
ivy Germany 457; Italy 16; France 
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Table 4.—Romania: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980P : 
d | Soe Other (principal) 
METALS —Continued 
Platinum-group metals neneng alloys, 
unwrought and partly éd in 
value, thousands $3,298 $5,223 z France $2,440; United Nia al 
$2,118; Austria $28 
Silver: 
Ore and concentrate do- = $445 _. All from Canada. 
de neice alloys, unwrought 
and partly wrought |... "MENS $367 $597 _. France $267; West Germany $228; 
United Kingdom $90. 

Tin: | 
Ore and concentrate - --------- 25 24,900 _. All from Greece. 

Metal including alloys: 
Unwrought _____________ 80 NA er 
Semimanufactures _ kilograms_ _ Da 317 _. All from Switzerland. 

Titanium: 
Oxides 1.119 1,816 -- Spain 980; West Germany 835. 
Metal including alloys, all forms 

kil 4,624 1,480 — West Germany 1,400. 
Tungsten metal including alloys, ail l 
2; «. 8 10 19 2 France 15; Netherlands 2. 
inc: 
Ore and concentrate 11,607 519 _. All from Yugoslavia. 
Oxides and hydroxides |... 5,405 5,709 M der 5,037; Italy 496; Yugoslavia 
Metal including alloys: 
Dust, blue powder 2,300 NA 
nwrought JJ 3,506 3,998 — Spain 2,999; Finland 999. 
Semimanufactures 101 2. 649 da est Germany 1,496; Belgium- | 
Luxembourg 1, 134. 
Zirconium: 
Ore and concentrate 45 165 a All from West Germany. 
Metal including alloys, all forms 
kilograms_ _ 800 232 232 
Other metals, n.e.s.: 
Ores and concentrates... 830,094 9122, 093 -- Algeria 121 P West Germany 165; 
ustria 4 
Ash and residues containing 
nonferrous metals 36 NA i 
Oxides, hydroxides, peroxides 80 316 12 eden 153; Finland 57; Netherlands 
Metalloids________________~_ 4,216 3,517 1 Norway 1 253; France 893; 
Yugoslavia 10. 
puer alkaline-earth, rare-earth 
JJ ͤ LN LEE ee 22 M Israel En Finland 7. 
Base metals including alloys, all forms 104 194 1 Ja 151; Belgium-Luxembourg 18; 
nited Kingdom 13. 
NONMETALS 
Abrasives, n.e.s.: 
Natural Pumice, emery, corundum, 
ö ͤ y ĩ Sa Nea dd 1.653 2.983 -- Turkey 2,850; Italy 133. 
Artificial Corundum __________ 7,690 7,800 _. Yugoslavia 6, 741; ungary 1,040. 
Dust and powder of precious and l 
semiprecious stones 
value, thousands. _ $151 $359 8355 Belgium-Luxembourg $4. 
vane and polishing wheels and l 
nes: 
Quantity 3,647 3,305 11 ir uim 1 200; Austria 843; France 
Value thousands NA 81.122 a Hungais $1,084; Canada $38. 

Asbestos, crude... - 10,759 4,287 2,048 Canada 1,869; Yugoslavia 136; Italy 

Barite and witheritee 17,290 20,481 S Turkey 8,650; ag Germany 7,130; 

Boron materials: 

Crude, natural borates _________ 12,501 23,600 ERS All from Turkey. 
Oxide and acid |... re 801 -- Turkey 500; France 300. 
MONG oo ee a a E 97 2,219 E Kenya 2, 200; France 17. 
Clee ane clay products: 
de: 
Kaolin 1.953 10,125 108 Czechoslovakia 7,000; Spain 3,017. 
Other, unspecified |... 12,661 20,921 oe United Kingdom 10, 419: Greece 
4,963; Turkey 3,790. 
Products 
Nonrefractory - - - --------- 818 539 -—- Yugoslavia 278; Spain 193. 
Refractory / 5114,000 5151,100 136 Yugoslavia 23,872; West Germany 
,455; U.S.S.R. 21 ,999. 
Diamond: 
Gem, not set or edes 
ue, thousands. _ — $21 -- All from Belgium-Luxembourg. 


See footnotes at end of table. 
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Table 4.—Romania: Apparent imports of mineral commodities: —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
T oo Other (principal) 

NONMETALS —Continued 

Diamond —Continued 

Industrial value, thousands $4,503 $6,200 _. Be once ie $3,575; United 
Diatomite and other infusorial earth _ _ — 187 1.032 124 France 861: West Germany 45. 
Feldspar, fluorspar, etee 500 6,886 -- Italy 6,561; West Germany 300. 
Fertilizer materials: 

Crude, phosphaticc 52 338 52 276 882 . Morocco 867; Jordan 388; Israel 99. 

Manufactured: 

Nitrogenoun- ~~~ 50 28 — All from West Germany. 

Phosph ati Em 1,072 -- All from Israel. 

Potassic_ _ - _ — thousand tons 5179 150 East Germany 78. 

Other including mixe 15 NA 

Graphite, natura 114 70 — All from France. 
Gypsum and plasterr ns y Na 5 
ME FCC 41,154 39,138 -- Czechoslovakia 37,000; Greece 1,000; 
xis Yugoslavia 999. 
ica: 
Crude including splittings and waste 12 41 --  Belgium-Luxembourg 40. 
Worked including agglomerated 
splittings _________--_---- 23 18 -- Switzerland 15; France 2. 

Pigmente, mineral: Iron oxides and 

ydroxides, processed 617 821 i i-e Serman y 525; Japan 271; 

rance 3 

Precious and semiprecious stones: 

Natural! value, thousands. _ $1 $35 sie al Are Switzerland. 

Synthetic do... $21 $6 ROR 845225 $4; Austria $2. 
Pyrites, unroasted |... ---- 15,844 144,247 E Mera ene 84,382; Norway 47,790. 
Salt and brine. - - -------------- 3 10 __ Sweden 8; United Kingdom 2. 
Sodium and potassium compounds: 

Caustic po tas 542 153 -- Yugoslavia 128; France 25. 

Caustic oda 19 24 16 West Germany 6. 
Stone, sand and gravel 

mension stone: 

Crude and partly worked. 105 19 -— All from Italy. 

Worked. oum e 26 121 — Switzerland 92; Italy 21. 
Dolomite, chiefly refractory- grade 2 12 — All from West Germany. 
Gravel and oc 555 508 2,082 — France 1,424; Austria 428. 
9 dquartzite. |... 1,111 1,290 — Finland 110; West Germany 534. 

d excluding beret bearing 3,339 731 -- West Germany 496; Belgium- 

Luxembourg 174. 
Sulfur: 
Elemental: 
Other than colloidaill 223,315 81,433 58,608 Canada 21,810 
Colloidal ~.. ------------ 1,330 122 UR 1 100; Ja 20. 
Dioxide... 2. -- e 1,051 ut from West Germany. 
Sulfuric acid and oleum mm 4.400 4,956 MES Rab 408 4,902; Bulgaria 50. 
Talc, steatite ~- —-------------- 435 153 -- Italy West Germany 219; 
Belgium-Luxembourg 105. 

Other nonmetals, n.e.s.: 

Crudé-. 2l lom EL 2,020 2,819 tes Italy 1,217; Greece 900; West 

pesi f 444. 
Halogen 18 38 -- Japan 23; United Kingdom 5; 
witzerland 4. 
MINERAL FUELS AND RELATED 
MATERIALS 

Asphalt and bitumen, natural 41 94 -- Italy 82. 
Carbon black 93 8,183 Egypt 7.700; West Germany 443. 
Coal and briquets: 

Anthracite and bituminous coal 

thousand tons 1,801 3,163 1,267 lire: 401; F558 940; 
Lignite ning briquets do- 148 260 34 Turkey 197; Yugoslavia 28. 
Unspecified |... . do... 91,896 9526 -- NA. 
Total 5 ue do- 53,845 53,949 
Coke and semicoke. . . do- 52,896 53,133 154 sapan 415; Belgium-Luxembourg 348; 
taly 337. 
Peat including briquets __- ies 21 — Ireland 12; Italy 9. 
mn and refinery products: 
thousand 42-gallon barrels. _ 5104,375 5116,515 -- NA. 
Refinery nery procucu: 
Gasoline 42 gallon barrels. _ 33,320 21,161 M n ö 15,530; Greece 8,254; 
Kerosine and jet fuel . do—- 5,828 2,120 ihe Hungary 2,410; Yugoslavia 310. 


See footnotes at end of table. 
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Table 4.—Romania: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products — 
Continu 
Refinery products —Continued 
Distillate fuel oil 
4 on barrels. 3,044 
Residual fuel oil _ _ _ _ _ _ do- 6,527 
Lubricants... . — do... 30,590 
EM eer oe petrol 
iquefi troleum 
ai Sio: E 167,597 
Mineral jelly and wax 
dic do 1.668 
Bitumen and other residues 
E TOR 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 11,380 


PPreliminary. NA Not available. 


Sources, 1980 
1980 > 
ee Other (principal) 
13,495 "S Greece 12,645; West Germany 679. 
167,666 Hu 163,856; Greece 3,450. 
1024,591 147 Greece 9,688; West Germany 6,335; 
Belgium-Luxembourg 1,434. 
123,958 _. Italy 40,368; Hu 39,011; West 
Germany 30,788. 
1.472 — West Germany 1,322; France 55. 
4.272 _. All from Italy. 
13,019 E U.S.S.R. 11,900; West Germany 622. 


lOwing to the lack of official trade statistics pute by Romania, this table should not be taken as a complete 
n 


resentation of this country's mineral trade. U 


ess otherwise specified, these data have been compiled from United 


ations information, data published by the partner trade countries, and partial official trade sources of Romania. 


Less than 1/2 unit. 
Excludes exports from Israel valued at $6,000. 


*Metallgesellschaft Aktiengesellschaft (Metallstatistik), Frankfurt am Main, West Germany. 


5Official trade statistics of Romania. 


*Quarterly Bulletin of Steel Statistics for Europe, United Nations, New York. 


7Excludes exports from Norway valued at $112,000. 
*Excludes exports from Australia valued at $1,483,000. 


umably largely bituminous; of total officially reported coal im 


rts in 1979, 2,840,000 tons was described as 


washed pit coal for coke manufacture, and 1,005,000 tons was not further described. For 1980, 2,557,000 tons was described 


as washed pit coal and 1,395,000 tons was unspecified. 


léExcludes portion of Japanese exports valued at $248,000. 


COMMODITY REVIEW 


METALS 

In 1981, the Romanian steel industry 
employed over 119,000 production workers; 
nonferrous metallurgical and mining enter- 
prises employed over 72,300 production 
workers. Estimated capital investment in 
iron mining and steel production exceeded 
13 billion lei, and in the nonferrous sector, 
it exceeded 2.5 billion lei. 

To improve the performance of the coun- 
try’s nonferrous mining and smelting indus- 
try, a state decree was issued establishing, 
on October 1, 1981, The Industrial Center 
for Nonferrous and Rare Metals (CIMNR). 
Established under the Ministry of Chemical 
Industry, the objectives of CIMNR were to 
extract aluminum, heavy metals, and rare 
metals from scrap and concentrate and to 
manufacture anodes, sulfuric acid, and oth- 
er products. The following units were trans- 
ferred to CIMNR: 

(1) The Baia Mare, Copsa Mica, and Zlat- 
na Metallurgical Enterprises for Nonfer- 
rous Metals as well as the Industrial School 
No. 3, including the Professional School for 


Metallurgy, were transferred from the Baia 
Mare Center for Ores and Nonferrous Met- 
allurgy. 

(2) The Slatina Aluminum and the Orad- 
ea Alumina Enterprises as well as the 
Neferal Metallurgical Enterprise, Bucha- 
rest, were transferred from the Slatina 
Center for Nonferrous and Rare Metals. 

(3) The Tulcea Alumina Enterprise was 
transferred from the Tulcea Metallurgical 
Complex. 

(4) The Moldova Noua Metallurgical En- 
terprise for Nonferrous Metals was trans- 
ferred from the Deva Ore Center. 

Aluminum.—Romania's aluminum in- 
dustry was located in Slatina in Olt County. 
The industry's annual capacity was in ex- 
cess of 250,000 metric tons, and apart from 
organizational changes described above, in- 
dustry plans in 1981 were to maintain 
capacities that were already built and con- 
centrate on increasing production efficiency 
as well as on the improvement and diversifi- 
cation of aluminum products. Reportedly, 
new rolling mill capacities were planned to 
grow by 20% to 25% in the 5-year period. 
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Also, a new 20,000-ton-per-year initial ca- 
pacity cast components and motorcar pis- 
tons manufacturing enterprise was plan- 
ned. Liquid aluminum alloys would largely 
be supplied from the Slatina aluminum 
complex. 

Copper.—The main  copper-producing 
area was in southern Banat region, in west- 
central Romania. The chief deposits were 
located along three major trends: the west 
Banat, the east side of the Resita geosyn- 
cline, and the Rudaria lineament. 

The development of a new copper mine in 
the Baia de Arama area of Mehedinti Coun- 
ty was reported. A flotation plant was 
begun, and initial concentrate production 
was scheduled for the end of 1982. The 
recovery of about 60,000 tons of copper from 
secondary sources in 1981 was also reported. 

Romania was active during 1981 in a 
variety of international joint copper mining 
and mine development ventures with the 
major aim of assuring sources of imported 


copper. Among these was work conducted 


until the end of December on the Antamina 
copper-zinc deposit in Peru by the joint 
Romanian-Peruvian Antamina company; 
studies were conducted to determine wheth- 
er ore production from the deposit at a rate 
of 10,000 to 20,000 tons per day was feasible. 
However, on December 13, partnership was 
officially dissolved owing to the venture’s 
inability to provide necessary scheduled 
financing. The ownership of the mine re- 
verted to Empresa Minera del Pera with 
Romania receiving nominal value compen- 
sation for its investment. Geomin of Roma- 
nia will also have the option to purchase 
15% of the concentrate for 15 years after 
production startup. The proven ore reserves 
at the deposit are 166 million tons, assaying 
1.3% copper, 1.1% zinc, 0.48 ounce of silver 
per ton, and 0.04% molybdenum. - 

A copper exploration agreement was un- 
dertaken by the joint Romanian-Chilean 
company, Coemin, and other similar ar- 
rangements were reported with Mozambi- 
que and Zambia. 

Gold.—Gold has been mined in Romania 
since antiquity. Auriferous ores were found 
in the country's polymetallic deposits as 
well as in placer beds. Romanian geologists 
in 1981 discovered new gold deposits that 
were said to have favorably increased the 
country's reserves of this metal. Research 
was planned toward extending known de- 
posits as well as developing new regions, 
especially in the Apuseni Mountains, in the 
Banat region, and in the eastern Carpath- 
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ians. During the 1981-85 5-year period, the 
Banat and the Fagaras Mountains would be 
evaluated for precious metal potential by 
studies of old crystalline formations and 
associated alluvial deposits. 

Romania became a consistent exporter of 
gold beginning in May 1981, and in 1981 
was reported to have sold 20.3 tons of gold 
on the Swiss market. 

Iron and Steel.—A number of new instal- 
lations in the iron and steel industry came 
onstream. A third ferrochromium furnace 
was put into operation at Tulcea with a 
52,000-ton-per-year capacity; two additional 
furnaces were planned for startup in 1981 
for the production of ferrosilicon. The Iasi 
heavy engineering complex also put into 
operation its first 50-ton electric-furnace 
shop. The shop was to be equipped with 10-, 
20-, 50-, and 100-ton furnaces that would 
produce ingots ranging from 5 to 400 tons. 

The first 350,000-ton-per-year medium 
sheet rolling mill was put into operation at 
the Calarasi iron and steel complex, com- 
pleting its first stage of development. Also 
the construction of the No. 6 2,500-cubic- 
meter blast furnace was completed at the 
Galati iron and steel complex in 1980, and 
the first production of pig iron was schedul- 
ed for the second half of 1981. At the Calan 
metallurgical plant in Hunedoara, the first 
domestically produced 330,000-ton-per-year 
metallurgical coke battery was put into 
operation. 

Romania’s steel production, by process, 
was approximately 44% oxygen, 19% elec- 
tric, and 37% open hearth. In 1981, about 
6.4 million tons of steel was produced from 
recycled scrap. 

In 1981, Romania had extensive trade and 
cooperative agreements in the iron and 
steel area; however, alleged dumping 
charges and suits were leveled against Ro- 
mania by several European nations as well 
as the United States. The charges alleged 
that Romanian steel plates and pipes were 
sold abroad below manufacturing costs. 

Lead and Zinc.—Romania continued to 
mine the major portion of its lead-zinc ores 
at the Baia Mare mining complex. The 
concentrate was smelted at the Copsa Mica 
smelting facilities in the central part of the 
country. 

From all indications, Romania’s ambi- 
tious planned production increases of 13.9% 
for lead and 8.9% for zinc over the 1980 
level were not met, and after the instal- 
lation of the electrolytic lead facilities 
at Copsa Mica, no new capacities were 
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announced for the year. Romania did, how- 
ever, report a production of 11,400 tons of 
zinc from recycled secondary raw materials. 
Silver.—Increased exploration of argen- 
tiferous ores in the Apuseni Mountains and 
the eastern Carpathians was undertaken by 
the Ministry of Geology in 1981. In Roma- 
nia, silver, as well as gold, was produced i in 
association with copper, lead, and zinc ores. 


NONMETALS 


Cement.—In 1981, the output of cement 
by the country's 12 plants actually dropped 
to just over the 1978 output level. Few 
details were provided on the industry dur- 
ing the year, and most of the activities 
within the industry were conducted abroad 
with the cement plants reported under 
construction in North Korea, Iraq, and 
Turkey with Romanian participation. 

Clays.—Romania produced a variety of 
clays but was apparently unable to fully 
meet domestic needs for this mineral. Al- 
though the country did not publish produc- 
tion statistics, various foreign trade sources 
indicated past Romanian purchases of this 
commodity. 

To fully meet domestic requirements, Ro- 
mania's Ministry of Geology, in 1981, was 
directed to increase efforts aimed at finding 
new clay deposits, as well as other nonme- 
tallic minerals such as talc, sands, lime- 
stones, and ornamental rocks. Refractory 
clays were found in the Alun region of the 
Padurea Craiului Mountains, as well as 
kaolin-bearing rocks at Stejera. 

Fertilizers.—Romania's chemical indus- 
try produced a variety of simple and com- 
plex fertilizers. With an abundance of 
methane gas, the country has become a 
substantial producer of nitrogenous fertiliz- 
ers. Apart from centrally planned domestic 
needs, nitrogenous fertilizer was exported, 
which in large measure helped offset the 
import cost of potash and phosphate rock. 

Romania's agricultural and soil condi- 
tions required an average nitrogen, phos- 
phorus, and potassium nutrients ratio 
(N:P:K) of 1.9:1.0:0.4. Chemical fertilizer 
complexes at Fagaras, Craiova, Turnu Mag- 
urele, Arad, Slobozia, Bacau, etc., were well 
distributed throughout agricultural regions 
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of the country. Romania's weighted output 
of both simple and complex fertilizers by 
1981 was as follows: 


Type Percent 
Simple fertilizers: 
Tripl acne ota mate 4 
riple su os phate 1 
Calbami de dh M m „F 33.3 
Ammonium nitrate 
(including nitrocalcite _ — —— 20.3 
Ammonium sulfate. |... 2.0 
Total: onte 64.4 
8 fertilizers: 
itrophosphateess 32.6 
Diammoniac phosphate 3.0 
ll ln LE 35.6 
Grand total 100.0 


In 1981, Romania reported the startup of 
a 197,000-ton-per-year urea plant at Bacau 
in the eastern part of the country. The plant 
was based on Stamicarbon technology and 
was constructed with know-how and engi- 
neering input from Coppee-Rust. 

Sulfur.—Romania’s domestic production 
of sulfur came primarily from pyrites, al- 
though the most significant development in 
1981 was the continued development at the 
Calimani sulfur project at Suceava. The 
Suceava deposit was reported to be the 
largest native sulfur deposit ever found in 
Romania. A 20-kilometer access road was 
under construction, and some 1,200 workers 
in addition to mining complex personnel 
were employed in the removal of rock over- 
burden. The project called for more than 
200 dump trucks, over 20 excavators, and 
over 30 bulldozers. The project was to come 
onstream late in 1981 after the removal of 
about 1 million cubic meters of overburden 
and the initial exposure of 100,000 tons of 
sulfur. 


MINERAL FUELS 


In 1981, Romania was able to meet plan- 
ned objectives only for the production of 
methane gas. Crude petroleum output 
showed some gain over that of the preceding 
year but did not meet planned goals. Net 
coal production fell short of planned output 
requirements by over 13 million tons. 
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Table 5.—Romania: Primary energy balance 
(Million tons of standard coal equivalent)! 
Crude Natural 
primary anthracite, 9. an Pn Ie 
: : petroleum associated power 
energy oe products gas 
1980: 
Production: ye ace anc a 13 17.0 110 2 5 
PB | unc ³˙¹ ( IE ; m ; : ; 
Iiporis J Sas re eee alee gk 31.9 6.2 23.5 2.0 2 
oe consumption ______________- 02.5 23.2 29.4 48.6 1.3 
Production 823 16.7 172 469 "5 
Doru a eer : en ; ; : 
Tapore ca es a ee 28.2 6.0 22.0 R 2 
Apparent consumption ______________ _ 97.8 22.7 27.2 46.6 1.3 
*Estimated. 


11 ton of standard coal equivalent (SCE) 7, O00, O00 kilocalories. Conversion factors used are hard coal, 1.0; lignite and 


brown coal, 0.33; coke, 0.9; crude oil, 1.47; natural gas, 1.33 (per 1,000 cubic meters); and hydroelectric power, 


thousand kilowatt-hours). 


23 (per 


Production from production table and from Anuarul Statistic Republicii Socialiste Romania, 1981, Bucharest, 1981. 


Coal.—Faced with serious production 
shortfalls in 1981, Romania planned sub- 
stantial production increases in 1982 that 
would set output at about 44 million tons of 
lignite and pit coal. By 1985, an estimated 
annual 96-million-ton production level was 
set. The Jiu Valley in Oltenia County re- 
mained the country's principal coal mining 
area; located in the southern Carpathian 
region, the Jiu Valley, with a commercial 
reserve base of 1 billion tons, produced 9092 
of Romania's lignite and about 25% of its 
bituminous and anthracite coal. 

During the year, worker unrest was alleg- 
ed at the Jiu Valley coal mining area owing 
to food shortages, which may have, in part, 
contributed to the industry's dislocations 
during the year. 

In 1981, Romania reported the reopening 
of three coal mines in the Trotus Valley; the 
renewed operation at these mines was said 
to have led to discoveries of new seams that 
could be exploited for an estimated 15 years. 
It was also reported that facilities were 
expanded at the Leurda lignite mine in the 
Motru Valley that would raise output by 
5,000 tons per day. 

Nuclear Power.—Romania reported con- 
struction progress on the country's first 
nuclear powerplant at Cerna Voda. The 
excavation of the foundation for the Ca- 
nadian-built Candu reactor was com- 
pleted, and the first reactor block was 
scheduled for startup in 1985. Romania is 
the only CMEA country to have initiated its 
nuclear power development without resort- 
ing to Soviet technology. 

Petroleum and Natural Gas.—Romania's 
production plan for 1982 called for the 


production of 12.5 million tons of crude oil 
and 33,000 million cubic meters of natural 
gas. In 1981, the industry reported a signifi- 
cant offshore oil discovery. The Gloria loca- 
tion in the Black Sea, some 30 miles off- 
shore, was reported to contain light crude 
and gas in 150 feet of water. Romanian 
authorities expressed interest in obtaining 
the cooperation of U.S. oil companies to 
help develop the deposit, and preliminary 
discussions were held with Standard Oil of 
Indiana and Occidental Petroleum, among 
others. 

Shale (Bituminous).—Romania's princi- 
pal shale deposits, with a calorific content 
of 980 to 1,200 kilocalories per kilogram, 
were located in the southwest in Caras- 
Severin County. Doman and Anina, the two 
main deposits, were reported to contain 
substantial reserves, and it was planned to 
mine them by open pit methods; the mined 
product would be supplied to a planned 
thermoelectric power station. Shale output 
by 1985 was estimated at 10 million tons per 
year. 


1Foreign mineral specialist, Division of Foreign Data. 


*Scinteia (Bucharest). July 2, 1981, pp. 3-4. 
pe Economica (Bucharest). No. 41, Oct. 9, 1981, p. 

Romania Libera (Bucharest). Feb. 18, 1982, pp. 1, 5. 

*The Romanian lei is a nonconvertible currency, whose 
relation to the U.S. dollar is based upon the fluctuation of 
the dollar-ei ratio. The rate of dollars to lei is 
US$1.00— Lei4.47 (official commercial rate, July 8, 1981). 
The conversion of Romanian national income and foreign 
exchange accounts into U.S. dollars was not done, owing to 
different criteria in determining value in centrally 
planned economies as opposed to those used in market 
economies. 

5Council for Mutual Economic Assistance (CMEA). Its 
membership includes Bulgaria, Cuba, Czechoslovakia, the 
German Democratic . H ; Mongolie. Po- 
land, Romania, the U.S.S.R., and Vietnam. Yugoslavia 
obtained permanent observer status in 1965. 


The Mineral Industry of 
Saudi Arabia 


By Peter J. Clarke’ 


Revenues from petroleum exports, in ex- 
cess of $100 billion, continued to fuel the 
rapid development of the Saudi economy in 
1981. Production of crude oil averaged 9.945 
million barrels per day during the year, up 
only 0.18% from the 1980 level. Petroleum 
revenues reached $101.2 billion? for 1981, up 
from $85 billion the year before. These 
revenues were the mainstay of the Saudi 
economy, generating 60% of the 1981 gross 
domestic product (GDP) of approximately 
$130 billion, 90% of Government revenues, 
and 88% of the Kingdom's total exports, 
valued at $115 billion in 1981. Major Saudi 
exports, in order of decreasing value, were 
crude oil, refined petroleum products, and 
natural gas liquids (NGL). 

Economic and social development in 
Saudi Arabia was implemented under the 
guidelines of 5-year economic development 
programs, the third of which began in 1981. 
In the second 5-year plan, over 50% of the 
Kingdom's resources were allocated for in- 
frastructure development to remove bottle- 
necks and increase the country's capacity to 
absorb large industrial investments. Under 
the first two plans, GDP has tripled, gross 
fixed capital formation has increased about 
45% per year, and per capita income has 
more than doubled to the current level of 
about $15,000. Along with these economic 
developments, over 20,000 kilometers of 
roads, five major seaports, and three inter- 
national airports were built. Electricity, 
telecommunications, and water distribution 
networks were extended to even the most 
remote villages. The third development 
plan, 1981-85, was intended to build upon 
these achievements, while gradually shift- 
ing the emphasis away from basic infra- 
Structure to productive investments, such 
as heavy industry, agriculture, and mining. 


Total Government expenditures during the 
plan period were estimated at $236 billion, 
excluding military expenditures. 

The largest of these investments was in 
the oil sector, where development of down- 
Stream processing industries was rapidly 
taking place. The Saudi Government has 
concentrated its efforts at two major indus- 
trial centers, Jubail on the East coast and 
Yanbu on the Red Sea. Jubail was to be the 
site for 2 major export-oriented oil refin- 
eries, 6 major petrochemical plants, a fertil- 
izer plant, an iron and steel mill, secondary 
support industries, and a residential com- 
munity for 300,000 people. Yanbu made its 
first step in becoming a major crude oil and 
NGL export terminal in 1981, with the 
completion of Petroline, the two parallel 
crude oil and NGL transpeninsular pipe- 
lines. À major crude oil and NGL loading 
terminal at Yanbu gave Saudi Arabia its 
first oil outlet on the Red Sea, thus avoiding 
the Persian Gulf and vulnerable Strait of 
Hormuz. Yanbu was also to house a NGL 
processing plant, an export and lube oil 
refinery, and a petrochemical plant. Also 
nearing completion was the Saudi gas sys- 
tem, to collect, process, and transport over 3 
billion cubic feet per day of associated gas 
that will provide feedstock for petrochemi- 
cal production, fuel for industry, power 
generation, and desalinization of seawater. 
The system was 75% complete at the end of 
the year. Total contracts awarded for the 
two industrial areas were valued at $7.8 
billion in mid-1981. 

The nonoil sector of the economy was also 
receiving considerable attention under the 
third 5-year plan, as part of a concerted 
effort by the Government to diversify the 
economy away from oil dependence. Growth 
rate of the nonoil GDP was 12% in 1981, 
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double the rate envisioned by the plan and 
about the same as in 1980. Growth in nonoil 
GDP was primarily a result of Government 
expenditures for infrastructure and basic 
services for Saudi Arabia's booming con- 
struction industry. The private nonoil econ- 
omy also expanded rapidly in 1981, at a rate 
of 13%. Advances in the private sector were 
generated mainly by the trade and services 
sector, as a result of the high level of 
imports required by an expanding economy. 

As part of its intention to develop the 
nonoil resources of the Kingdom, the Saudi 
Arabian Government issued, along with the 
economic plan, a 5-year mineral develop- 
ment plan. Development of nonfuel miner- 
als in Saudi Arabia was under the direction 
of the Directorate General of Mineral Re- 
sources (DGMR). Petroleum and hydrocar- 
bon exploitation was controlled by the Gen- 
eral Petroleum and Mineral Organization 
(Petromin). Both the DGMR and Petromin 
were agencies of the Saudi Arabian Govern- 
ment. To induce foreign and domestic com- 
panies to invest in mineral development, 
the Kingdom offered a liberal mining code, 
well-established precedents for  joint- 
venture arrangements with  Petromin, 
interest-free loans of 5096 of the capital 
investment with a Saudi partner, and a 5- 
year tax holiday. Eight mineral exploration 
permits were issued during the year to 
private companies, mostly for metallic min- 
erals in the Arabian Shield. In addition to 
these companies, geologic mapping and 
mineral exploration was being conducted by 
the U.S. Geological Survey (USGS), the 
French Bureau de Recherches Géologiques 
et Miniéres (BRGM), Hunting Survey's Ltd. 
(United Kingdom) Shell Minerals 
Exploration-Saudi Arabia, and British Steel 
Corp. Two mineral projects were also near- 
ing implementation in 1981. Consolidated 
Gold Fields and Petromin were going ahead 
with plans to develop the Mahd Adh Dha- 
hab gold deposit in the Arabian Shield, and 
Saudi Arabia and Sudan were operating a 
pilot plant to extract several metallic min- 
erals from the floor of the Red Sea. 
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The amount of revenues realized from oil 
exports and other sources that was not 
spent under the budget, or used for other 
purposes, constituted Saudi Arabia’s petro- 
dollar surplus. The surplus for 1981 was 
estimated at about $20 billion. The Saudi 
Arabian Monetary Agency (SAMA) was re- 
sponsible for investing these surpluses to 
receive a maximum return. SAMA total 
assets at the end of 1980 were estimated at 
nearly $100 billion. Saudi investment in- 
come from these assets was estimated at 
about $5 billion in 1981. SAMA investments 
were mostly in Government guaranteed 
bonds and in blue-chip corporate securities. 
Estimates placed about 80% of SAMA in- 
vestments in dollar-denominated securities, 
but with less than 50% in the United States 
itself. 

Overall, 1981 was a year of tremendous 
achievement for Saudi Arabia. Its status in 
international financial markets was recog- 
nized in May 1981, when an agreement with 
the International Monetary Fund (IMF) was 
signed, allowing the latter to borrow up to 
$4.7 billion from SAMA over a period of 6 
years. This effectively doubled the SAMA 
contribution and was considered a substan- 
tial achievement in the effort to recycle 
petrodollars, strengthen the IMF, and the 
international monetary system. 

The Saudi prevailed on the Organization 
of Petroleum Exporting Countries (OPEC) 
pricing issue, for which they had fought for 
over a year. In October 1981 at the Geneva 
OPEC conference, Saudi pressure led to the 
unification of the OPEC pricing structure 
around the benchmark Arabian Light (34° 
API) at $34 per barrel. The Saudi had 
produced over 10 million barrels of oil per 
day and flooded world markets for most of 
the year to force price retrenchment by 
other OPEC member states. Their ability to 
influence the world oil market and gain 
acceptance of their pricing policy was a 
major step in the Saudi plan to become a 
leader of the moderate Arab world and 
allow OPEC to speak with a unified voice. 


PRODUCTION 


Production of crude oil in Saudi Arabia 
increased slightly in 1981, to 3.63 billion 
barrels. This production reflects an average 
daily output of nearly 10 million barrels per 
day. Production was raised in October 1980 
from 9.5 to 10.5 million barrels per day to 
help supply countries left short by the loss 


of supplies from Iran and Iraq. Production 
was maintained at this level through the 
first 5 months of 1981, creating an oversup- 
ply situation in the world market. The 
Saudi used their output to prevent another 
round of price increases in the wake of the 
Iran-Iraq war, and to keep a downward 
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pressure on spot, or noncontract, crude oil 
prices. The price of Arabian Light stood at 
$32 per barrel from November 1980 to 
October 1981, when it was raised to $34 per 
barrel, where it remained for the rest of the 
year. Spot prices fluctuated slightly below 
the official level and reached a low of 
$29 per barrel by the end of the year. In 
October, following the OPEC conference, 
Saudi Arabia cut its production to 8.5 mil- 
lion barrels per day, where it remained 
through yearend. 

Production of refined products continued 
to increase, mainly owing to the large-scale 
expansion program underway in the Saudi 
refining industry. Output of refined prod- 
ucts averaged about 950,000 barrels per day 
in 1981, up 3.6% from the 1980 level. New 
refinery capacity was added at Riyadh, and 
another addition was expected in 1982 at 
Jeddah. Three major export refineries, at 
Jubail, Yanbu, and Rabigh, were to come 
onstream by 1985, as well as two domestic 
refineries and six lubrication oil refineries. 
With all this new capacity onstream, Saudi 
Arabia was to be capable of exporting over 
400 million barrels per year of refined 
products by the mid-1980's. 

The other major oil-related development 
in Saudi production capacity was the imple- 
mentation of the massive master gas system 
(MGS), capable of processing 3 billion cubic 
feet per day of associated gas and turning it 
into feedstock for one of the largest petro- 
chemical projects in the world. Saudi Ara- 
bia produced about 140 million barrels of 
NGL in 1981, nearly all of which was 
exported. When all phases of the MGS are 
completed, output of NGL was to more than 
double. Downstream processing facilities 
were to transform methane into ethane for 
use in developing the Saudi petrochemical 
industry. 

In addition to refined products and NGL, 
petrochemicals represented the long-term 
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future of the Saudi downstream processing 
industry. Eight petrochemical projects were 
to be constructed in Jubail and Yanbu by 
1985, producing primary petrochemicals for 
the world market. The Saudi stated goal 
was to capture 596 of the world chemical 
market by 1990. To bring these projects to 
reality, several of the world's largest oil and 
chemical companies were participating as 
joint-venture partners. The first of these 
plants was due onstream in 1983. 

Nonfuel mineral production in Saudi 
Arabia was also expanding in 1981. Produc- 
tion of nitrogenous fertilizer increased 4% 
in 1981 from the 1980 level and is scheduled 
to undergo large-scale expansion when the 
Jubail Fertilizer Co. plant comes onstream 
in 1983. The plant is to produce 580,000 tons 
per year of urea fertilizer, mainly for ex- 
port. Sulfur production is also expected to 
increase dramatically as a byproduct of 
petroleum refining. Sulfur production ca- 
pacity was to increase to 1.6 million tons per 
year by the middle of the decade. 

Construction materials, mainly iron, 
Steel, and cement, were in great demand in 
Saudi Arabia. To satisfy domestic require- 
ments, the Saudi Iron and Steel Co. was 
constructing an 800,000-ton-per-year, direct- 
reduction steelworks at Jubail, to be com- 
pleted by 1983. Output from the Jeddah 
steel rolling mill was also expanded, from 
80,000 to 140,000 tons per year, in 1981. The 
cement industry was also given a consider- 
able boost in 1981 through the addition of 
3.8 million tons per year of new capacity. 
Current capacity of the cement industry 
was 5.2 million tons per year, but was to 
expand to 13 million tons per year by 1985 
through the addition of four new plants. 
Saudi Arabia expected to be self-sufficient 
in iron, steel, and cement production by the 
mid-1980's and still have a moderate sur- 
plus for export. Total mineral production in 
Saudi Arabia is shown in table 1. 
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Table 1.—Saudi Arabia: Production of mineral commodities! 


Commodity 


METALS 


Iron and steel: Crude steel 
thousand metric tons_ 


NONMETALS 
Cement, hydraulic do... 
P /‚‚/x⏑/ff ͤũſu -q T.. nec ene ipd da- 
1/;öÜ; ͤ 00: . 
Nitrogen: N content of ammonia -— — — ~~ — do 
Sulfur: 
Native metric tona. — 
Byproduct, all source nites 
Total 5 a ee Se a do- 
MINERAL FUELS AND RELATED MATERIALS?’ 
natural: 
TOM.  — — million cubic feet 
Marketd . Il 
Natural uids: 
Prine antl RR 
thousand 42-gallon barrel 
Natural gasoline and other do- 
VAM EH REESE TENER do- 
Petroleum: 
JJ ĩͤ u E do- 
Refinery ucts 
aaa te a do- 
Jet fuel!!! do 
CCC CCC do... - 
Distillate fuel oll do- 
peers ere 3 3 
uefied petroleum ga zc 
Naphtha -~ - - ------------- do- 
P sees ele] EAEE 
Refinery (island ness de 7-- 
Toal /«;’— ¼˙mmt aaE do- 


*Estimated. Preliminary. NA Not available. 
iTable includes data available through July 23, 1982. 


Data are for the Hejira calendar year, which 


Saudi balance-of-payments surplus con- 
tinued to grow in 1981, led by a rise of 


1977 


18,160 


1,719,816 
158,915 


1978 


1979 


NA 
NA 


100,000 
3,479,389 


21,316 
248 


9,913 
34,991 
97 


,997 
19,523 
51,250 

7,937 

1,560 
*10,200 
814,935 


1980P 


1,913,695 
450 


NA 
NA 


105,000 
3,623,541 


closely to the Gregorian calendar year. 
Includes Saudi 1/2 share of production in the Kuwait-Saudi Arabia Partitioned Zone. 


TRADE 


almost 20% in the value of oil and gas 


exports. The merchandise trade balance 
showed a surplus of $76.5 billion in 1981, up 
196 from the 1980 level. Oil exports, includ- 
ing NGL, rose by 11% in 1981 over the 
1980 level. Of the total oil exports, refined 
products accounted for 5%; bunker fuel, 
1%; and crude oil, the remaining 94%. 
Nonoil exports were negligible in 1981 but 


1981° 


Sp aS SS B 
888888888 


S 
21s 


were to increase significantly when the 
petrochemical projects come onstream. 

Total imports by Saudi Arabia reached 
$40 billion in 1981, up 22% from the 1980 
level. Real growth in imports, after infla- 
tion and exchange rate adjustments, was 
estimated at 15%. Imports by the private 
sector rose 20% to $34.5 billion, represent- 
ing 86% of total imports. About 80% of 
Saudi imports originated in 14 major indus- 
trial countries. 
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Table 2.—Saudi Arabia: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 " 
7 one Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxidess a 9 -- All to Yemen Arab Republic. 
Metal including alloys: 
i cssc mE 1,479 2,026 e TUA 1,276; Lebanon 140; Jordan 
Unwrou ght 64 441 Du Kura . Lebanon 95; Nether- 
Semimanufactures 380 419 -- Bahrain 220; Kuwait 95; Yemen Arab 
Republic 44. 
e Oxides and hydroxides ae 20 _. All to Qatar. 
r: 
"Matte andspeiss _.____._____~— 1,333 802 Ee Kuwait 583; Jordan 84; Lebanon 71. 
Metal including alloys: 
Scrat 876 3,269 Rem Kuwait 1,207; India 605; West 
emend : 
Unwrou ght 88 259 _. Spain 109; India 60: Belgium- 
Luxembourg 54. 
Semimanufactures |... 5,215 745 _. Kuwait 275; India 150; Belgium- 
Luxembourg 99. 
Iron and steel: 
Y pene concentrate 5 1 — All to Yemen Arab Republic. 
etal: 
Sorp undue Set 130 15,931 8 Italy 10,098; Pakistan 2,460; Jordan 
Pig iron, ferroalloys, powder, shot 1,203 3,011 18 ne yr Pakistan 1,000; 
ordan 443. 
Steel, primary forms - -- ----- 99 147 2 Yemen Arab Republic 99; Somalia 22. 
Semimanufactures: 
r8, angles, shapes, 
sections 7,083 3,473 -— Pakistan 1,300; Kuwait 1,179; Yemen 
Arab Republic 473. 
Universals, plates, sheets 702 2,432 2 a Arab Republic 2,231; Somalia 
Hoop and stri -- ----—- 2 28 -- Kuwait 24; Yemen Arab Republic 4. 
Rails and accessories 15 830 5 nre Arab Emirates 307; Lebanon 
Wile uo km 8 14 64 -— Yemen Arab Republic 29; Bahrain 15; 
Tubes, fi 2,035 8,763 1200 K elt 629, U ted Kingdom 580 
pipes, fitting " A uwait 629; Uni ingdom 580; 
United Arab Emirates 461. 
Castings and forgings, rough 1.138 514 10 United Arab Emirates 111; Jordan 
104; Yemen Arab Republic 73. 
Lead: 
Ore and concentrate aoe 
e and hydroxides |... S 3 -- United Arab Emirates 2; Bahrain 1. 
PCC 85 290 n Kuwait 183; Portugal 46; Lebanon 33. 
Unwrought and semimanu- 
actures _-—----------- 8 90 _. West Germany 36; Kuwait 33. 
Nickel: 
Matte and speiss - .----------- et 23 _. All to Kuwait. 
Metal including alloys: Semimanu- 
factures - - --------------- (1) 20 — All to Qatar. 
Platinum-group metals including alloys, 
unwrought and partly idi de 
T value, thousands_ _ EN $1 — All to Sudan. 
ilver: 
Waste and sweepings ----- do- MES $3 — All to United Kingdom. 
Metal including alloys, unwrought 
and partly wrought |... o.. $37,304 $56,003 _. United Sar. on $24,419; France 
$21,102; Switzerland $6,675. 
Tin metal including alloys, unwrought 
and semimanufactures ae 1 -- All to Yemen Arab Republic. 
Tungsten metal including alloys, all 
e aie a tee ca 4 10 NA Kuwait 4. 
c: 
Oxides and hydroxides 14 20 ES Bahrain 15; Somalia 5. 
Metal including alloys: 
Sera S60 sen n id 48 _. Kuwait 87; Somalia 5; Yemen Arab 
Republic 5. 
VUnwroughtt ------------ 47 102 _. Somalia 90; Yemen Arab G 6. 
m Semimanufactures ...... 239 980 -. Lebanon 328; Somalia 231; Syria 111. 
er: 
Ores and concentrates... . _ EN. 62 DE Kuwait 34; Jordan 27; Yemen Arab 
Republic 1. 
Alkali, alkaline-earth, rare-earth 
metals 87 7 -- All to Qatar. 
Metallo ids 99 215 NON Lebanon 150; Jordan 64. 


See footnotes at end of table. 
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Table 2.—Saudi Arabia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 f 
d ned Other (principal) 
NONMETALS 
Abrasives, n.e.s.: 
Nat aural Pumice, emery, corundum, 
mec rat IT He Mita AE taal 5 51 a Kuwait 33; Yemen Arab Republic 18. 
Grinding and polishing wheels and 
MR REP 8 41 16 e Yemen Arab Republic 13; Bahrain 2; 
People's Democratic Republic of 
Yemen 1. 
Asbestos, crudee -- -------— 83 11 — All to Yemen Arab Republic. 
Boron materials Crude natural borates . t. 3 ae Do. 
Cement _-_------------------ 4,115 27,409 -- Spain 16,200; Yemen Arab Republic 
10,268; Somalia 528. 
Chalk... ———— LERRA () 2 Aci All to Yemen Arab Republic. 
s ir clay products: 
%% ⁰y ae, SERIEN 412 226 zx Kura 120; United Arab Emirates 
Nonrefractory r 134 374 x on Arab Re alec 254; Somalia 
56; Bahrain 
Refractory meee nonclay 
Drick — unu 109 756 ae United Arab Emirates 608; Kuwait 
118; Lebanon 23. 
Diatomite and other infusorial earth _ .. — 771 1,284 a Kuwait 942; Burma 140; Jordan 140. 
Fertilizer materials: 
Crude: 
Nitrogenous |... ..---- 14,138 10,023 us China 10,000; Yemen Arab 
Republic 16. 
Other including mixed 156 111 NS Kuwait 60; Yemen Arab Republic 32; 
Netherlands 19. 
Manufactured: 
Nitrogenounss 94,072 170,908 4. 000 panaan i 10 Bangladesh 43,913; 
ndia 
Phosphatic 5.269 41.518 -- China 10, 000; India 8,500; United 
Kingdom 6, 100. 
Other including mid 115 10,001 p Bangladesh 10, 000; Yemen Arab 
Republic 1. 

Ammonia ______________-__~- 364 61. ET tar 41; Syria 12; Kuwait 8. 
Gypsum and plasters ENSE OR 7,566 6,127 ane wait o, 5, 694; Qatar 195; Bahrain 
Gime 5-55 i 2,600 2,311 -- Yemen Arab Republic 2,018; Kuwait 

92; Jordan 90. 
Mica: Worked including agglomerated 
splittings __________________ -— 148 T 914 Arab Emirates 133; Jordan 
N mineral: Iron oxides, processed REN 7 PR All t Kuwait. 
t and brine. __§_§_____________ 1,980 3,440 "y Kuwait 2,843; Jordan 320; Yemen 
Arab Republic 236. 
Sodium and potassium compounds, n.e.s.: 

Caustic sda 932 135 "T Kuwait 125; United Arab Emirates 

Soda asg zs 3 -— All to Yemen Arab Republic. 
Stone, sand and gravel: 

ension stone: 

Crude and partly worked |... 54 120 -- Yemen Arab Republic 83; United 
Arab Emirates 

Works... 257 1.406 Sone Yemen Arab Republic 592; United 
Arab Emirates 359; Greece 226. 

Gravel and crushed rock |... 133 553 = sa vk 3 40; Yemen Arab 

public 

P a excluding metal- bearing 142 164 — United Arab Emirates 122; Qatar 36. 

1 all form 76 126 EM venani Arab Republic 97; Qatar 17; 
OU fune acid, ol eum he 522 E Qatar 515; Yemen Arab Republic 7. 

er: 

5. me 25 212 8 Kuwait 188; Yemen Arab Republic 

44; Somalia 24. 

Sa n dross, similar waste, not 

HOM = 26 -- NA. 
Halogen nM MOT 8 10 24 _. All to Kuwait. 
Oxides, hydroxides, peroxides of 
ium, magnesium, strontium _ _ _ 117 ae 
Building materials of asphalt, asbestos 
fiber cements, unfired non- 
metals 886 714 Z 


See footnotes at end of table. 


United Arab Emirates 407; Oman 
185; Somalia 24. 
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Table 2.—Saudi Arabia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
i 80 > 
Commodity 1979 19 United Our (prineipal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 5 15 _. All to Yemen Arab Republic. 
eren ber 88 = 18 MIS Do. 
Anthracite and bituminous coal 1 4,301 AER Yemen Arab Republic 4,287; Lebanon 
8; United Arab Emirates 6. 
Lignite including briquetss in 38 -— All to Yemen Arab Republic. 
Hydrogen, helium, rare gases 19 86 Lebanon 64; Kuwait 6. 
Peat including briquets and litter m 1 PM All to Yemen Arab Republic. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels... 3,218,497 3,353,796 543,232 France 320,040; Netherlands 228,711; 
Italy 212,171. 
Refinery products: 
Gasoline do— NA 45,245 3,623 Ja = 11 us Netherlands 4,007; 
y 
Kerosine and jet fuel do 84 164 -. Yemen Arab Republic 35; India 34; 
France 31; Netherlands 31. 
Distillate fuel oil .. __-— do... NA 4,023 Oman 479; United Arab Emirates 
419; Brazil 361. 
Residual fuel oil do... NA 38,968 5 Japan 4, 4,327; ietu of Korea 2,022; 
Pubricanta 33 do. ... 65 118 — France 52 108 92 ks fran 30: Somalia 27. 
er: 
Liquefied petroleum gas 
do... NA 90,637 1,533 Ja bere Netherlands 7,381; 
pain 0, 
Mineral jelly and wax 
do... zc (1) -- Mainly to Yemen Arab Republic. 
Bitumen and other residues 
do. ... 1 25 _. Yemen Arab Republic 24. 
Total refinery products 
including bunkers 
do... 171,192 179,180 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 7,029 9,341 ME India 5,000; Iran 4,250. 
NA Not available. 
1Less than 1/2 unit. 
Table 3.—Saudi Arabia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 : 
í esis Other (principal) 
METALS 
Aluminum: 
e and concentrate 31 ER 
Oxides and hydroxides 9 1,269 43 Netherlands 1,215; Italy 8. 
Metal including alloys: 
Scrap ---------------- 1,456 1,518 202 act 634; Bahrain 398; Norway 
Unwrought_____________- 1,373 7,382 2868 Bahrain 4,425; Canada 1,983; France 
Semimanufacturess 30,045 41,312 3,197 776. 7,282; Egypt 3,993; Bahrain 
Beryllium, elemental ............ 8 2 (}) Mainly from Canada. 
Chromium: 
Ore and concentrate 7 bas 
Oxides and hydroxides .. 1 19 (1) West Germany 13; Netherlands 2; 
Republic of Korea 2. 
Cobalt: Oxides and hydroxides --—- 71 51 1 United Pir om 34; West Germany 


See footnotes at end of table. 
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Table 3.—Saudi Arabia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel: 


les, saree, 
— ousand tons 


Universals, plates, sheets 
Hoop and stri z 


Tubes, pipes, fittings ~~ ~~ - 
Castings and forgings, rough 


Ore and concentrate 
Oxides and hydroxides 
Metal including alloys: 

Scrap 


esium metal including all 
Doct value, thousand: - 
iren E and semimanufactures .. . 


Ore ad concentrate F 
Oxides and hydroxides 


0G;;;;! AA UN PON 
Nickel: 
Ore and concentrate 
Matte and speiss 
value, thousands 
Metal including alloys: Semimanu- 
factures - - --------------- 
Pandum group i metals including alloys, 
unwrought and partly wrought 
value, thousands 


Silver: 
Ore and concentrate do- 
1 NC 
oys, un t 
and partly wrought * 


See footnotes at end of table. 


1979 


19,112 
17,752 
466,512 
106,979 


38 
43 


$1,085 


40 
9 


20 
19 
16,633 


49,128 

1,198 
51,460 
91,401 


1,805 
837,379 
9,698 
11,492 
82,060 
610,352 
117,716 


153 


$59 
$10,215 


15,758 


$13 


Sources, 1980 
Other (principal) 


All from West Germany. 
India 8. 


Australia 15; Japan 4. 

France 38; West German der er 

Australia 6, 054; Japan 2,951; United 
Kingdom 1,049. 


India 49,127. 


Japan 317; Lebanon 61; Belgium- 
uxembourg 55. 
Netherlands 14,263; Qatar 11,649; 
India 9,529. 
27261 48, 357, Republic of Korea 
611: West Germany 4. 130. 


Japan 806; Republic of Korea 295; 
orth Korea 90. 
n 239, 710 West Germany 17,555; 
,109. 


va pano 5, 1 Romania 1,037; West 
West Geran 3, 586; Spain 2,536; 
Republic of Korea 1 ,025. 
West Germany 9,822; China 4,823; 
Republic of Korea 4, 118. 
Ja 219,605; West Germany 43,538; 
public of Korea 38,990. 
Japan 17,485; 14882 17. 438; West 
rmany 1 
Morocco 91; Belgium-Luxembourg 44; 
Italy 18 


1 German 60; United Kingdom 


pn 5 95; Kuwait 87; 
United eo 418; Kuwait 412; 


Cavan 1,067; West Germany 1,042; 
Sweden 189. 


All from Belgium-Luxembourg. 
United Kingdom 4; Bahrain 1. 


Belgium-Luxembourg 43; West 
rmany 1. 
West Germany 38,523; United 
Kingdom 5,889; Italy 2,785. 
Italy 6. 


All from Italy. 

Japan 138; Italy 34; West Germany 
o. 
Morocco 


West 5 $18; Afghanistan $5; 


Italy $48; Czechoslovakia $5. 


Netherlands $5,410; Switzerland 
,801; Lebanon $1,663 


THE MINERAL INDUSTRY OF SAUDI ARABIA 


857 


Table 3.—Saudi Arabia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tantalum metal including alloys, all 
rr. n 


Ore and concentrate 
Ux i e alloys: 


Titanium: Oxides and hydroxides .. .. _ _ — 
aaen metal including alloys, all 


Uranium and thorium metal includi 
alloys, all forms value, thousands 
Zinc: 
Ore and concentrate 


Oxides and hydroxides 


Metal including alloys: 
Sl c ⁵ ts 


Other: 
Ores and concentrates... . 


Metals: 
Alkali, alkaline-earth, rare-earth 


Metalloids - ------------- 
Base metals including alloys: 
Scra 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 


Artificial: Corun dumm 
Dust and powder of precious and semi- 
precious stones 
value, thousands 
onnan and polishing wheels and 


-— ow — ew — — ow or a ow A a — @ o o @ = 


Barite and wither ite 
Boron materials: 


Crude natural borates_____.___~_ 
Oxide and acid |... 


See footnotes at end of table. 


1979 


6,433 
4,005 


8,970 


237,700 


66,119 
148 


1980 


3,385 
52,225 
41,268 

52 

41 
10,579 
3,566 


6,798 
438,188 


78,333 
227 


United 
States 


11 


17 


Sources, 1980 
Other (principal) 


France 26; Belgium-Luxembourg 9. 


Singapore 5; West Germany 8. 
Siagapore $1; United Kingdom 30; 
Hong! Kong 747; 1 ag Kingdom 99; 
West German pene 
Belgium-Luxembourg 753; United 
om 458; West Germany 201. 


Belgium-Luxembourg 100; Finland 
; Japan 10. 


Japan $23; Denmark $2; Italy $1. 

West Germany 893; Belgium- 
Luxembourg 

Czechoslovakia 478; West N 
446: Belgium- Luxembourg 307 

Mw Germany 12; Egypt 3; Lebanon 

T erman 140; Republic of 

Ja 6 653; West Germany 1,398; 

lgium-Luxembourg 216. 

Czechoslovakia 300; West Germany 
243; Spain 33. 

Netherlands 50 Italy 498, West 


rmany 299. 
France 87; West Germany 67; United 
Kingdom 24. 


West Germany 2,219; Denmark 2. 
Japan 37; Italy 24; Switzerland 12. 


Belgium-Luxembourg 394; West 
rmany 118; Lebanon 82. 


All from India. 
- 1,574; Spain 522; West Germany 
Canada 90,181; Spain 15,080; Cyprus 
Australia 19,010; West Germany 41. 
West Germany € 
Sain 58 3, 981; Greece 2821; Japan 
Belgium-Luxembourg 504; United 
om 601; Switzerland 406. 
United Kingdom $89; Cyprus 840; 


Italy 287,251; Spain 55,642; Lebanon 
11726. 
iss dor dy d 19,108; Japan 11,644; 


Wert 8 92; United Kingdom 
66; Norway 36." 
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Table 3.—Saudi Arabia: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 ; : 
Soe Other (principal) 
NONMETALS —Continued 
Diamond: 
Gem, not set or serang 
ue, thousands $1,997 $3,380 $3 India $1,150; Singapore $687; 
Switzerland $489. 
Industrial „ do- $607 $412 $1 India $390; France $5; Italy $5. 
Diatomite and other infusorial earth .. .. . 5,327 15,760 14,012 is sand Kegin Germany 394; 
ni 
Feldspar, fluorspar, nepheline.. . — ~~ — 463 445 s na Germany 192; Italy 103; Japan 
Fertilizer materials: l 
Crude: 
Nitrogenous .. 2. ---- 5,992 4,193 58 West Germany 2,000; France 1,719; 
Lebanon 240. 
Phosphatic.....-.------.-- 316 54 — France 48; United Kingdom 5. 
otassic. | — ------------- 42 _. Finland 15; United Kingdom 14; 
Republic of Korea 11. 
Other including mixed PESE 6,285 812 France e West Germany 1,790; 
y 
Manufactured: 
Nitrogenounss _-~- 11,482 10,462 76 is a Netherlands 4,157; 
Phosphatic_____________- 9,391 21152 170 France 8,673; Lebanon 8,122; 
Netherlands 5,061. 
Potassic. qc 1,575 3,780 9 West Germany 1,964; Belgium- 
5 at France 191 
Other including mie 1,833 7,759 44 Netherlands 3,382; West Germany 
1,764; Canada 1 031. 
Ammoniak 663 610 122 Kuwait y United Kingdom 85; 
Graphite, natural! 43 14 1 Albania 7: India 5. 
Gypsum and plasters |... 23,777 26,085 5,002 West Germany 3,389; France 3,090; 
United Arab Emirates 2,776. 
Pc e oe Se ec 107,116 30,927 1,828 Lebanon 25,968; United Kingdom 
670; West Germany 
Magnesite ___________________ 177 95 RS Be lum Luxembourg 50; West 
Mica: ds 
Crude including splittings and waste _ 769 1,038 i India 991; United Kingdom 37. 
Worked including agglomerated 
splittings _______________ _ 116 32 2 France 27; Japan 2; West Germany 1. 
Pigments minerals: Iron oxides, BP 2018 329 Qatar 690; United 332. 
ee eee Nake ee OREN SA tar 690; United Kingdom 332; 
Finland 278. 
Precious and semiprecious stones other 
Natural value, thousands. _ Don $993 „ India $283; Italy $247; in $196. 
Synthetic 9 779 $2,050 Switzerland 5939, India 
Be sre tias 7325 
Pyrite, unro aste 311 875 M gr lat 14; onn on 144; West 
Salt and brine... 2. 7,369 8,829 6,534 West Germany 526; 5 428: 
United Kingdom 350 
Sodium and 3 compounds, n. e. s 
JJ 5,671 11,186 356 West German am 804 8 900; United 
Soda asg 8,462 7,456 4 West Germany 5, : anos 1,508; 
Kenya 332. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 62,907 92,743 1,297 Italy 65,835; United Arab Emirates 
7.210; Lebanon 4 225. 
— thousand tons 2,468 451 3 Italy 319; Greece 25. S 
Dolomite, chiefly refractory- grade 8,651 2,465 m een i ,054; 4; France oet 
Gravel and crushed rock ~~ -_ _ ~~~ 45,011 63,372 1,119 Italy 44 44.06, Ira Iran 5,1 5, 50 
ne, other than dimension 408 44 Pakistan 204 v enan 070 United 
om 
quu en d quartzite — 631 2.741 5 449; Lebanon 86 
d excluding bend bearing 4.269 1.822 316 — Vetherlania 705: West Germany 218; 
Sulfur: do 
Elemental: 
Other tnan colloĩ da 579 003 11 Kuwait 675; U. S. S. R. 181; China 52. 
1 rcc PRO ARDEN 306 513 17 Lebanon 529; I 10; Fgypt 9. 
Sulfuric acid, oleunmn _ 4,716 4,519 124 Netherlands 1,079; ; Kuwait 1,010; 


See footnotes at end of table. 
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Table 3.—Saudi Arabia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
SUR Raited Other (principal) 
NONMETALS —Continued 
on steatite, soapstone, pyrophyllite 4,866 132 18 Italy 332; Finland 181; Norway 108. 
er: 
Crüde. ie De EE 3,215 69,607 21,754 Republic of Korea 16,226; Indonesia 
4,616; Greece 10, 330. 
Slag, ash, similar material, not 
metal-bearing ___________-_ _ 6 17,401 an Es 17,326; New Zealand 35; Turkey 
Halogens_________________~ 80 100 30 Finland 52; United Kingdom 18. 
Oxides, hydroxides, peroxides of 
barium, magnesium, strontium .. _ - 105 369 11 Netherlands 266; Belgium- 


Luxembourg 40; France 26. 


Baian materials of asphalt, asbestos 
r cements, unfired non- 
a alk ee ee OR a E 180,126 94,931 9,319 Belgium-Luxembourg 15,490; West 
rmany 10,806; Italy 8,385. 


MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural! 2,752 2,794 1,412 United Kingdom 342; Netherlands 
228; Japan 171. 
Carbon black and gas carbon 77 65 € i-e Germany 8; 8; Netherlands 3; 
rance 
Coal, ap es including briquets _ _ _ _ 585 1,562 301 Italy 898; Netherlands 139. 
Coke and semicoke _ - - - ------- - -- 3,565 193 38 Italy 62; United Kingdom 47; Syria 
Hydrogen, helium, rare gases 155 306 103 Ja 86; United Kingdom 35; 
E United ted Arab Emirates 18. 
Peat including briquets and litter 1,044 1,217 2 West Germany 428; United 1 
425; Belgium-Luxembourg 16 
Petroleum and refinery products: 
Crude and partly refined 
42-gallon barrels. _ 1,350 1,869 123 Belgium-Luxembourg 526; United 
ingdom 460. 
Refinery products: 
Gasoline do. ... 14,263 4,029 1,674 France 875; United Kingdom 858. 
Kerosine and jet fuel _ _ do- 138,368 167,423 54, 405 Mores rap cr aes ,908; United 
om 20,173. 
Distillate fuel oll do____ 123,635 80,061 48, 072 United Arab Emirates 20,351; 
Belgium-Luxembourg 5,864. 
Residual fuel oil . _ _ _ _ — do- 27,726 8.452 919 Netherlands 2,824; Hong Kong 1,658; 
Republic of Korea 826. 
Lubricants _ -------- do. ..- 995,533 937,580 323,568 Singapore 331,926; Netherlands 
9; United Kingdom 61,369. 
Other: 
Liquefied petroleum gas 
do— 928 2,517 383 Greece 615; Spain 406; United 
Kingdom 267. 
Mineral jelly and wax 
do- 913 1.055 79 West Germany 197; Ja 142; 
United Kingdom 126. 


Bitumen, other residues, and 
bituminous mixtures 
do... 43,390 68,193 27,488 United Kingdom 19,216; France 


5,884; West Germany 3,109 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 1.322 2,842 214 West Germany 1,064; i alta 
391; United Kingdo om 2 


lLesg than 1/2 unit. 


3May include platinum-group metals. 
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COMMODITY REVIEW 


METALS 


Exploration and development work was 
being carried out in Saudi Arabia on several 
metallic minerals in 1981. Prospecting for 
metals focused primarily on two areas, base 
metals in the Arabian Shield in northwest 
Saudi Arabia and metalliferous muds on 
the floor of the Red Sea. In the Arabian 
Shield, nearly 100 prospects were identified 
by various organizations, including the 
USGS, BRGM, Rio Tinto Finance and Ex- 
ploration Ltd. (Riofinex), and DGMR. 

The Shield itself has evolved from a 
complex geologic history, the evidence for 
which is a rapid lateral facies variation 
from the Red Sea coast eastward. Minerali- 
zation in the Shield reflects the complexity 
of changes in the Pre-Cambrian geological 
environment from oceanic, to volcanic, to 
continental in nature. The early stages near 
the Red Sea contain podiform chromite 
deposits at the base of ophiolite complexes 
such as at Al Ays. In the volcanic stage 
further to the east, the rocks contain gold at 
Mahd Adh Dhahab, copper at Jebal Sayid, 
and iron at Wadi Sawawin. Later minerali- 
zation reflects the continental environment, 
with formation of alkaline granites and 
concentrations of rare-earth elements. The 
most promising prospects in the Shield, the 
ones that the Saudi Government planned to 
develop, were gold at Mahd Adh Dhahab, 
copper at Al Masani and the Ad-Dawadimi- 
Jebal Sakhen Basin, and iron ore at Wadi 
Sawawin. 

Development work on the metalliferous 
muds of the Red Sea progressed during 
1981, with a positive recommendation from 
a feasibility study carried out by Preussag 
(Federal Republic of Germany). Completion 
of the study cleared the way for construc- 
tion of a pilot project to process samples 
brought to the surface. The project was 
under the direction of the Saudi-Sudanese 
Authority for the Exploitation of Red Sea 
Resources. The deposits being considered 
were metal-rich muds in deep brine pools of 
the Atlantis II Deep Basin along the center 
of the Red Sea floor. The muds consist of 
layers of sulfide minerals, mainly sphalerite 
and chalcopyrite, alternating with oxides 
and silicates. Eighteen brine pools have 
been identified, containing a total of 17 
minerals. The minerals thought to be com- 
mercially exploitable were lead, zinc, cop- 


per, silver, platinum, and cadmium. The 
most promising single pool contains an 
estimated 2.5 million tons of zinc, 500,000 
tons of copper, and 9,000 tons of silver. 

Sudan and Saudi Arabia reached agree- 
ment on joint ownership of the deposits. 
Sudan was unable to finance any of the 
exploration or development costs, however, 
so Saudi Arabia was covering the $28 mil- 
lion cost of the feasibility study and the 
$166 million for the pilot project to mine the 
deposit. The project was to be implemented 
in four stages, the first two of which were 
completed in 1981. The first stage included 
geophysical and oceanographic surveys of 
the Atlantis II Basin. The second stage 
involved comprehensive environmental 
studies, development of mining and process- 
ing technology, prepilot mining tests, and 
training of personnel. The third stage, 
scheduled to start in 1982, was the pilot 
mining and processing stage. The mining 
process, developed by Orenstein and Koppel 
AG of the Federal Republic of Germany, 
was to suction pump the brine-mud mixture 
from the sea floor to a processing ship, most 
likely a refitted ore carrier. The mixture 
was to be processed onboard into a concen- 
trate containing about 5% copper, 32% zinc, 
and 0.07% silver. The concentrate was then 
to be shipped by barge to a smelting- 
refining complex, possibly located at Yanbu. 
Residual slurry was to be pumped back into 
the sea and allowed to settle. The fourth 
and final stage was commercial production, 
scheduled to start in 1988. The estimated 
value of ores in the basin was over $3.5 
billion, and with almost all the legal, techni- 
cal, economic, and environmental studies 
yielding positive results, the project appear- 
ed closer than ever to realization. 

Aluminum.—Saudi activity in the alumi- 
num industry in the Middle East has been 
confined to participation in two major proj- 
ects, both outside the Kingdom, while devel- 
oping its own extrusion and fabricating 
facilities. The significant downturn in the 
metals market in 1980 led to the cancella- 
tion of plans to build a 200,000-ton-per-year 
aluminum smelter in the Jubail industrial 
zone. In 1980, Bahrain decided to expand 
the capacity of its aluminum smelter from 
126,000 to 170,000 tons per year, and Dubai 
commissioned the gulfs second smelter, 
with a capacity of 135,000 tons per year. 
Saudi Arabia had acquired a 20% interest 
in Aluminum Bahrain (Alba) in 1978. 
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In February 1981, Saudi Arabia and five 
other Persian Gulf nations signed a joint- 
venture agreement to establish the Gulf 
Aluminum Rolling Mill Co. at a cost of 
about $100 million. The plant, to be located 
in Bahrain, was to produce 40,000 tons per 
year of semifabricated aluminum products 
to be sold mainly in the gulf area. The mill 
was to use primary aluminum from the 
Alba smelter. Equity holders in the venture 
were Saudi Arabia, Bahrain, Kuwait, and 
Iraq, 2096 each, and Oman and Qatar, 1096 
each. Kaiser Engineering won a consulting 
contract for the mill late in the year, and 
tenders for construction of the plant were to 
be invited before the end of 1982. 

A single aluminum extrusion plant was 
operating in Saudi Arabia during the year 
at Dammam. Aluminum Products Co. 
brought the 5,000-ton-per-year plant into 
operation in 1978. There were approximate- 
ly 45 other aluminum fabricating plants 
operating in the Kingdom in 1981, with a 
combined capacity of 40,000 tons per year, 
most of which produced aluminum doors, 
windows, and household manufactures for 
the local market. 

Copper.—Exploration work was continu- 
ing on a copper deposit in the Al-Masani 
area, 200 kilometers northeast of Jeddah. 
The Arabian Shield Development Co., a 
joint venture of Watts, Griffis and McQuat 
Ltd. (Canada) and the Saudi Arabian Na- 
tional Mining Co., was conducting drilling 
tests in the area, financed by an $11 million 
interest-free loan from the Saudi Ministry 
of Finance. The deposit contained copper, 
lead, zinc, silver, and gold, in a north-south 
trending shear zone 30 meters wide and 
over 5 kilometers long. Petromin indicated 
that exploitation of the deposit could begin 
by 1984. 

The main Saudi consumer of copper was 
the Saudi Cable Co., the Kingdom's first and 
only electrical wire and cable manufactur- 
ing company. In 1981, NKF Groep S.V., a 
wholly owned subsidiary of Phillips of Hol- 
land, signed an agreement making NKF a 
technical partner in the company. Capacity 
of the plant, located in Jeddah's industrial 
estate, was to increase from 16,500 to 27,500 
tons per year of metal wire equivalent or 
about 50,000 tons per year of cable. The 
plant manufactured building wires, low- 
tension power cable, bare copper wire, alu- 
minum conductors, polyvinyl chloride- 
insulated copper conductors, steel tape ar- 
mor, and four conductor cables. Under the 
expansion project, the company was to be- 


861 


gin producing medium- and high-tension 
wires, insulated copper and aluminum con- 
ductors, and other products. The company's 
products were specially designed for Saudi 
Arabia's high-temperature conditions. Since 
opening in 1978, the company's sales have 
risen from $4 million in 1978 to $76 million 
in 1981. 

Gold.—After completing the initial feasi- 
bility study, Consolidated Gold Fields (Unit- 
ed Kingdom), in conjunction with Petromin, 
decided to go ahead with plans to exploit 
the gold deposit located at Mahd Adh Dha- 
hab, 280 kilometers northeast of Jeddah. 
Consolidated Gold Fields began exploration 
work in the Arabian Shield in 1976, and 
following the discovery of gold, Petromin 
took a 5096 share in the operation in 1979. 
Further exploration of the deposit revealed 
evidence of an open pit mine that dated 
back to before 1,000 B.C. Location of the 
ancient works led to speculation that the 
mine may have been King Solomon's leg- 
endary Mines of Ophir. A similar gold 
deposit, 1 kilometer away, had been exploit- 
ed by a joint United States-Saudi partner- 
ship between 1937 and 1954. The deposit at 
Mahd Adh Dhahab contained an estimated 
1.2 million tons of ore, containing about 1 
ounce of gold per ton, 4.3 ounces of silver 
per ton, and 0.896 copper. The joint venture 
to mine the deposit appeared likely to begin 
development work within a year. Commer- . 
cial production was scheduled to start in 
1983. Output was to be 3 tons of gold and 10 
tons of silver per year. The mine was 
expected to remain productive for 10 years. 
Production costs for gold were estimated at 
$298 per ounce. 

Iron and Steel.—A full-scale feasibility 
study was underway during the year to 
determine the economic potential of the 
Wadi Sawawin iron ore deposit, located in 
northwest Saudi Arabia near the Gulf of 
Aqaba. The deposit has been under investi- 
gation by the British Steel Corp. (BSC) since 
1978, when BSC was awarded a $15 million 
contract to determine the tonnage and 
grade of the deposit. Initial estimates indi- 
cated the presence of 250 million tons of ore 
containing about 42% iron, with generally 
high levels of silica and phosphorus. The 
reserves appeared sufficient to establish a 
large-scale mining operation, but the ore 
was of insufficient grade to serve as feed for 
a direct-reduction process. The BSC was 
investigating the possibility of concentrat- 
ing the ore for use in developing the Saudi 
steel industry. The DGMR proposed to mine 
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25,000 tons per year of ore and beneficiate it 
to a 65% iron concentrate at a plant to be 
built near Sawawin on the Red Sea coast. 
Pending development of the deposit, Saudi 
Arabia agreed to import 1 million tons of 
iron ore pellets from Brazil for the planned 
iron and steel complex. 

One of the most ambitious Saudi nonoil 
development projects was the construction 
of an 800,000-ton-per-year steelworks, to be 
located at the eastern industrial complex at 
Jubail. The project was a joint venture of 
the Saudi Arabian Basic Industries Corp. 
(SABIC), 80%, and Korf Stahl of the Federal 
Republic of Germany, 20%. The Saudi Iron 
and Steel Co. (Hadeed) was to consist of two 
natural gas-based Midrex direct-reduction 
modules, three 120-ton electric arc furnaces, 
three six-strand billet casters, a bar mill, 
and a rod mill. The Midrex direct-reduction 
units were to be supplied by Lurgi Chemie 
and Huettentechnik (Federal Republic of 
Germany) at a cost of $210 million. Vöest- 
Alpine AG (Austria) was to supply the arc 
furnaces and billet casters at a cost of $237 
million, and a consortium consisting of 
Mannesmann-Damag (Federal Republic of 
Germany) as consortium leader, Schloe- 
mann-Siemag (Federal Republic of Ger- 
many), Redec-Daelim Saudi Arabia, and 
Compagnie d’Enterprises Metalliques 
(France) was awarded a $225 million con- 
tract to supply the two rolling mills, along 
with ancillary facilities and related ser- 
vices. The first mill was to produce 6- to 32- 
millimeter reinforcing bars; the other, 6- to 
12-millimeter wire rod coils. The combined 
output of the mills, 800,000 tons per year, 
was to be sold mostly on the domestic 
market, with any surplus being exported. 
Hadeed was to import 1 million tons of iron 
ore pellets, at a cost of $50 million, from 
Companhia Vale de Rio Doce (Brazil) under 
a 5-year supply agreement. The entire com- 
15 was scheduled to begin operation in 
1983. 

The Jeddah steel rolling mill recom- 
menced production of reinforcing bars after 
undergoing a modernization, automation, 
and expansion project in 1979-80. Capacity 
of the plant, another joint venture of SABIC 
and Korf-Stahl, was upgraded from 80,000 
to 140,000 tons per year of steel reinforcing 
bars. The plant reopened in September 1981 
and produced about 50,000 tons of rebars by 
the end of the year, and 46,000 tons of this 
output was sold to the domestic construc- 
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tion industry. Steel ingots to supply the 
plant were imported from Europe, pending 
the availability of ingots from the Jubail 
Steel complex. 

The Saudi Steel Pipe Co., a joint venture 
of Rabiah and Nasser Co. (Ranco), Fahd 
Saja Saudi Arabia, and the Korean Steel 
Pipe Co., brought its 70,000-ton-per-year 
pipe plant onstream in November 1981. The 
plant, located in Dammam, was built at a 
cost of $30.7 million and was to begin 
producing spiral welded pipe at full capaci- 
ty in February 1982. Most of the output was 
to be marketed in Saudi Arabia, with the 
remainder on order by Iraq. 

The Industrial Co. for Castings and Sani- 
tary Fittings in Riyadh, which began oper- 
ating in 1976, was increasing its capacity in 
1981. The company produced mainly man- 
hole covers and frames in gray iron. Be- 
cause of increasing demand, the company 
ordered a 20-ton hydraulic rotary furnace 
for its iron foundry from Monometer. The 
company already operated a 5-ton rotary 
furnace, also obtained from Monometer. 


NONMETALS 


Cement.—The Saudi cement industry 
was expanding rapidly in 1981, with two 
new plants providing 3.8 million tons per 
year of additional capacity. The Yanbu 
Cement Co. brought onstream a 2-million- 
ton-per-year cement plant early in the year. 
The plant, located at Ra's Baridi, 65 kilome- 
ters north of Yanbu, was the largest cement 
plant in the Kingdom to date. The plant was 
built by KHD Industrialagen AG (Federal 
Republic of Germany), at a cost of $100 
million. The second plant to come onstream 
in 1981 was the Saudi Bahraini Cement 
Co.'s plant at Ain-Dar. The facility, built by 
Ishikawajima Harima Heavy Industries Co. 
(Japan), was approaching full capacity by 
the end of the year. Also nearing comple- 
tion at the end of the year was the Southern 
Province Cement Co.'s facility at Gizan. 
Fuller Co. (United States) was providing two 
gyratory crushers, two raw ball mills, two 
finish ball mills, two rotary kilns, two 
clinker coolers, and SF preheaters with 
flash calciners. The plant was to be capable 
of producing 1 million tons per year of 
cement when it comes onstream sometime 
in 1982. Saudi planned and operating ce- 
ment plants are shown in the following 
table. 
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Table 4.—The Saudi Arabian cement industry 


Operating company 


Saudi Cement Cork: 
Arab Cement Co_______________________~_ 
Yamama Saudi Cement 
Yanbu Cement Co 

asim Cement 

udi Bahraini Cement Coo 
Saudi-Kuwait Cement Manufacturing o 
Southern Province Cement C0o0o 
Arab Cement Co 


. Ade Eu ties 


XX Not applicable. 


Current Planned 
capacit capacity Year 
Location (thousand (thousand commis- 
metrictons metric tons sioned 
per year) per year) 
Hoffuf ______~_ 1,000 XX 1978 
Jeddah______~- 600 XX 1972 
Riyadh______~— 1,000 XX 1979 
Ras-Baridi - _ _ 2,000 XX 1981 
Buraydah ..... 600 XX 1980 
Ain Dar XX 1,800 1981 
Khursaniyah . _ - XX 2,500 985 
izan. XX 1,000 1982 
Rabigh __ _ ___- XX 1,500 1983 
5 eee ERN 5,200 6,800 


Source: Saudi Arabian Monetary Agency, Annual Report 1980, p. 99. 


Two large cement plants were both in the 
planning stage in 1981. The Arab Cement 
Co. and Kloeks Homelth of the Federal 
Republic of Germany signed a $264 million 
contract to establish a new cement plant in 
Rabigh. The plant was to be capable of 
producing 1.5 million tons per year of ce- 
ment. Part of the financing for the facility 
came from a $120 million loan from the 
Saudi Industrial Development Fund. The 
plant was scheduled for completion in 1983. 
Saudi Arabia and Kuwait signed an agree- 
ment in December 1981 to establish the 
largest cement project in the Middle East. 
The plant was to produce 2.5 million tons 
per year of clinker, for the production of 
portland cement. Krupp Polysius AG (Fed- 
eral Republic of Germany) won the $235 
million construction contract. The project 
was to make both Saudi Arabia, which owns 
55% of the project, and Kuwait, which 
owns the other 45%, self-sufficient in ce- 
ment. Work on the plant, to be located at 
Khursaniyah, 100 kilometers north of 
Dammam on the Dammam-Kuwait road, 
was to begin in 1983. 

Fertilizer Materials.—The Saudi Arabian 
Fertilizer Co. (SAFCO) produced a record 
342,000 tons of urea fertilizer in 1981, a 4% 
increase over the 1980 level. About 46,000 
tons was consumed in the local market, and 
another 16,000 tons was exported to neigh- 
boring gulf nations. The bulk of production, 
272,000 tons, was exported, mainly to Chi- 
na, India, and Bangladesh, with smaller 
quantities sold to Zambia, Sudan, and Ken- 
ya. The remaining 8,000 tons was held as 
inventory. In February 1980, SAFCO open- 
ed a 300-ton-per-day sulfuric acid plant in 
Dammam to supply the local market. The 
plant, built by Sim Chem of the Republic of 
Korea at a cost of $10 million, operated at 
about 50% of capacity during 1981. SAFCO 
was owned by Petromin (45%) and other 
private Saudi shareholders. 


Production of nitrogenous fertilizers was 
to more than double in Saudi Arabia when 
the Jubail Fertilizer Co. (SAMAD) comes 
onstream in January 1983. SAMAD was a 
joint venture of SABIC and the Taiwan 
Fertilizer Co. At the end of 1981, construc- 
tion work on the $350 million complex was 
more than 50% complete, and 150 Saudi 
Arabian technicians were in Taiwan train- 
ing to operate the complex. The Jubail 
fertilizer facility was to consist of a 1,000- 
ton-per-day ammonia plant and a 1,600-ton- 
per-day urea plant utilizing natural gas 
feedstock. Taiwan Fertilizer Co. agreed to 
purchase 60% of the plant’s output for use 
in Taiwan and for marketing to other 
Southeast Asian countriés. The remainder 
of the output was to be exported, either in 
bulk or bags, to other foreign markets. 
When SAMAD comes fully onstream in 
1984-85, Saudi Arabia was expected to have 
an exportable surplus of about 300,000 tons 
per year of nitrogen in fertilizer. 

Sulfur.—Saudi Arabia was preparing to 
produce another important fertilizer com- 
ponent, sulfur, on a large scale in 1981. 
With the progressive implementation of the 
Kingdom’s huge gas-gathering scheme and 
the commissioning of three major export 
refineries, Saudi Arabia was to have the 
capacity to produce over 1.6 million tons of 
sulfur per year. Three major sour gas treat- 
ment plants were to provide the bulk of the 
material. The first plant, at the Berri Oil- 
field, was brought onstream in 1979. Ap- 
proximately 300,000 tons of sulfur was re- 
covered from associated gas at Berri in 
1980, and 1981 output averaged 1,000 tons 
per day. Sulfur from Berri was utilized in 
the SAFCO acid plant at Dammam. No 
contract had been signed at the end of the 
year for international marketing of the 
plants’ output. 

A second sour gas plant was commission- 
ed at Shedgum in March 1980. The plant 
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provided NGL to a fractionation plant at 
Ju’Aymah and had a sulfur recovery capaci- 
ty of 1,200 to 1,400 tons per day. The Saudi 
Sulfur Co., a joint venture of the Shobokshi 
Group of Jeddah, Sheikh Saleh Kamel, 
Sheikh Adnan Samman, and Devco Over- 
seas of the United States, signed a $300 
million contract to process and market 
sulfur recovered from Shedgum. The oper- 
ation was to recover and pelletize the sulfur 
and truck the pellets to Jubail, where three 
full-time berths were leased from the Saudi 
Port Authority. Sulfur was to be exported 
from Jubail and marketed to large fer- 
tilizer-importing countries, mainly India, 
Jordan, Tunisia, Italy, Pakistan, Greece, 
Morocco, and Thailand. Exports from 
Shedgum were scheduled to begin in 1982 at 
the rate of 650,000 to 700,000 tons per year, 
rising to 900,000 tons per year toward the 
middle of the decade. 

The third major sour gas plant was com- 
pleted in 1981, at Uthmaniyah. Sulfur re- 
covery from this plant was to average 1,100 
tons per day. The basic treatment facilities 
at Uthmaniyah were already complete, but 
sulfur recovery has been delayed awaiting 
construction of a pipeline to transport 
sweetened gas from Uthmaniyah to Yanbu 
for fractionation and liquefaction. 

In addition to sulfur recovery at the sour 
gas plants, sulfur was to be recovered from 
three export refineries, all currently under 
construction. The joint-venture Petromin- 
Petrola (Greece), 325,000-barrel-per-day re- 
finery at Rabigh was to recover 122 tons of 
sulfur daily by 1984. The Petromin-Shell, 
200,000-barrel-per-day refinery at Jubail 
was to add another 300 tons per day of 
sulfur, and the Petromin-Mobil, 250,000- 
barrel-per-day refinery at Yanbu was to add 
still another 300 tons per day. The Mobil 
and Shell refineries were due onstream in 
1984 and 1985, respectively. 

The production and export of sulfur in 
Saudi Arabia was expected to rank closely 
behind oil, gas, and petrochemicals as the 
Kingdom's main source of foreign currency 
in the late 1980's and 1990's. Saudi Arabia 
was preparing to take full advantage of 
production and export problems in Iran, 
Iraq, and Poland and planned to capture a 
significant share of the world markets and 
to become a world-scale producer by 1985. 

Stone (Industrial-Ornamental).—The 
DGMR, Petromin, and the French BRGM 
renewed their agreement to locate, study, 
and develop the mineral resources of Saudi 
Arabia. The joint geological venture has led 
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to the discovery of several large deposits of 
limestone, clay, basalt, dolomite, and glass 
sand. The DGMR opened a model quarry in 
1980 to demonstrate quarrying techniques 
and commissioned a stone cutting and pol- 
ishing plant in Jeddah. 

In 1981, the Saudi Consulting House con- 
ducted an economic feasibility study for the 
exploitation of limestone near the Jubail 
region. The study examined the feasibility 
of mining and calcining limestone and using 
it as a flux in the furnaces of the Jubail iron 
and steel complex. The limestone deposits 
had a thickness of up to 20 meters in certain 
areas, and reserves were estimated to last 
more than 100 years at a proposed mining 
rate of 100,000 tons per year. The study also 
included cost estimates for production and 
transport of limestone blocks from the quar- 
ry to the iron and steel complex at Jubail. 

A joint venture was established during 
the year between the Retser Engineering 
Agency of China (40%) and Bin Ladin Orga- 
nization (60%) of Saudi Arabia to develop a 
marble mining and processing industry in 
the Kingdom. The companies invested $7.6 
million to set up a factory to process marble 
stones from a quarry 180 kilometers from 
Jeddah. The plant began operating in July 
1981 and was capable of processing 1,000 
square meters of marble per day. The com- 
pany planned to expand the operation in 
the near future. 


MINERAL FUELS 


Natural Gas.—Petromin, in cooperation 
with Arabian-American Oil Co. (Aramco), 
was in the process of implementing the 
largest associated gas collecting and proc- 
essing operation in the history of the oil 
industry in 1981. The project began in the 
early 1970’s when Aramco, at the request of 
the Government, designed a gas treatment 
center to separate and utilize associated gas 
from the Berri Oilfield. In the midst of the 
Berri project, the Government decided to 
expand the project to other main oilfields 
and to collect and process over 220 billion 
cubic feet per year of the country’s natural 
gas, which would have otherwise been flar- 
ed. Construction and management of the 
scheme was awarded to Aramco, under the 
supervision of Petromin. During the year, 
the Saudi Government, which already own- 
ed 50% of the natural gas rights and gas 
processing facilities in the Kingdom, pur- 
chased the remaining share from Aramco 
for an undisclosed sum, retroactive to Janu- 
ary 1, 1981. The sale left the Aramco part- 
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ners with no fixed assets in the petroleum 
industry in the country, except for the 
Trans-Arabia Pipeline (TAPline). 

The MGS basically involves two stages; 
the first is a gas collection, desulfurization 
and liquefaction stage, and the second in- 
volves secondary fractionation and the pro- 
duction of liquefied petroleum gas (LPG). 
The first stage included gas collecting sta- 
tions and compressing facilities at the vari- 
ous oilfields and pipelines to three gas- 
gathering stations, located at Berri, Shed- 
gum, and Uthmaniyah. The first plant, at 
Berri, was designed to process 600 million 
cubic feet per day of associated gas from the 
eastern province oilfields. It went online in 
July 1979. Aramco awarded several units of 
Fluor Corp. (United States) a major contract 
covering engineering, procurement assist- 
ance, and construction management for a 
gas-collection system at Safaniya, 160 kilo- 
meters from Berri. The project was to col- 
lect previously flared gas from the Safaniya 
Oilfield, separate, compress, and cool the 
gas and pump it through a 160-kilometer 
pipeline to the gas-collection center at Ber- 
ri. Condensate and gas receiving facilities, 
together with condensate stripping and 
product surge units, were to be added to the 
Berri plant. From Berri, NGL were to be 
transported by pipeline to a secondary 
treatment center at Ras Tanura where 
ethane and LPG were to be produced. 

The second gas-gathering station, at 
Shedgum, began operating in March 1980. 
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Shedgum was designed to handle 1,400 mil- 
lion cubic feet per day of gas from oilfields 
to the south of Berri in the production of 
sulfur and methane. Output from Shedgum 
was delivered to the secondary fraction- 
ation and treatment center at Ju'Aymah, 
where ethane and LPG were produced, 
while the remainder entered the transpe- 
ninsular pipeline to Yanbu. The ethane 
from Ju’Aymah was to serve as feedstock 
for the petrochemical complexes currently 
under construction at Jubail. Until the 
petrochemical projects are ready for oper- 
ation, the Saudi Government planned to ex- 
port NGL and to pump surplus ethane and 
NGL into the Qatif underground reservoir. 
NGL was to be pumped into the north dome 
of the field, and ethane, into the south 
dome. 

The third gas-gathering station, Uth- 
maniyah, was completed in 1981, but had 
not started production at the end of the 
year. The plant, located southwest of Shed- 
gum, on the western side of the Ghawar 
Oilfield, was designed to process 1,400 mil- 
lion cubic feet per day of associated gas 
from the Ghawar Field. NGL were then to 
be pipelined across the entire Arabian Pen- 
insula along with NGL from Shedgum to 
the secondary fractionation and treatment 
center at Yanbu. Ethane and LPG output 
from Yanbu was to be used as feedstock for 
local industries and petrochemical projects 
at the Yanbu industrial complex. The MGS 
is illustrated in the following table. 


Table 5.—Saudi Arabia: Master gas system 


Design feed Startu 
Center capacity Product Volume date p 
Gas-gathering (million cubic feet 
per day): 

p 600 e 860,000 barrels per day 1979 
Shedgum. 1400 ....do........ JNA______________ ! 1980 
1,400 tons per day sulfur _ 

Uthmaniyah ..........- 1400  ....do.......- 445 million cubic feet per 
day methane. 1981 
25, 5 rrels per day 
Natural gas liquid plants 
(thousand barrels per day): 

anura -—---------- 360 NGL  Ethane-LPG _____ NA ei 1973 
Ju’Aymah_____________ 270 NGL ___-do_______ _ „ lee ee 1981 

210 condensaate 

110 ethane 
Yanbu e 210 NGL FC 90 prop ane 1984 

40 butane 

30 natural gasoline. — .. .. 


NA Not available. 
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A large portion of the LPG output from 
the gas project was already sold under 
contract up to 1985. Among the buyers of 
Saudi LPG were Tokyo Gas-Shell Interna- 
tional Gas (250,000 tons per year), British 
Petroleum (200,000 tons per vear), Mitsu- 
bishi, Mitsui, C. Itoh and Co., and Nippon 
Oil (250,000 tons per year each), and Dow 
Chemical (250,000 tons per year). Despite 
the number of contracts already signed, 
there remained some concern over the 
short-term surplus being generated by 
OPEC in LPG. Saudi Arabia, with its pro- 
gram still under construction, was already 
producing about 8 million tons per year of 
NGL. Another 4 million tons was to be 
added with the progressive implementation 
of MGS. Although, as of January 1, 1981, 
Petromin owned the entire industry, there 
was speculation that the Saudi Government 
may require the Aramco partners to pur- 
chase and market a large share of NGL and 
LPG. The Saudi were also having difficulty 
maintaining the price of LPG during the 
year. Prices dropped to $225 per ton for 
Saudi LPG from a high of $320 in 1980. 
Significant increases in LPG output from 
Shedgum and Uthmaniyah were not ex- 
pected to ease the downward pressure on 
prices already evident in the market. 

Petroleum.—Production.—Saudi Arabia 
produced approximately 3.63 billion barrels 
of crude oil in 1981, making it the world’s 
second largest producer of crude oil, behind 
the Soviet Union, and the world’s largest 
exporter of petroleum. Saudi crude oil out- 
put represented 21% of the market econo- 
my countries total and 68% of the Middle 
East total. 

Aramco personnel continued to operate 
facilities at most oilfields and installations 
in Saudi Arabia, owing to the paucity of 
Saudi technicians. Petromin became fully 
responsible for administering the country’s 
oil wealth and setting production ceilings at 
all oilfields. Saudi Arabia also produced oil 
from the offshore and onshore area of the 
Kuwait-Saudi Arabia Partitioned Zone, lo- 
cated on the southern border of Kuwait in 
eastern Saudi Arabia. The onshore-area 
oilfields in the partitioned zone were oper- 
ated by Getty Oil Co. (United States) on 
behalf of Saudi Arabia and the Kuwait Oil 
Co. on behalf of Kuwait. The Arabian Oil 
Co., owned 60% by Saudi Arabia and 40% 
by Kuwait, operated the partitioned zone's 
offshore oilfields. 

The Saudi began the year producing at 
their highest level ever, 10.5 million barrels 
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per day. During the first few months of the 
year, the global surplus of crude oil was 
estimated at over 2 million barrels per day, 
but the Saudi maintained output at over 10 
million barrels per day through June 1981. 
While low-priced Saudi crude was flooding 
the market, other OPEC producers were 
having difficulty maintaining customers. 
The Saudi share of the total Persian Gulf 
output was estimated at 68% in mid-1981, 
up from 58% in 1980. 

The Saudi were in the process of expand- 
ing their crude oil output capacity from 11 
to 12 million barrels per day by 1985, at a 
cost of about $4 to $5 billion. Although it 
was doubtful that this capacity would ever 
be used, it allowed the Saudi to alter their 
oil production from a minimum revenue 
requirement level of about 6.2 to 7 million 
barrels per day to a high of 12 million 
barrels per day. This degree of “swing 
capacity" was greater than most other 
OPEC nations’ total production capacity. 
This put the Saudi in a position to signifi- 
cantly alter the world market situation, as 
they demonstrated thoughout most of the 
year. Other OPEC nations, whose produc- 
tion policies were determined by revenue 
requirements, came under strong pressure 
to follow the moderate lead of Saudi Arabia. 

The Saudi influence within OPEC was 
evident in October 1981, at the OPEC minis- 
ters’ conference in Geneva, Switzerland. 
They were able to unify the OPEC pricing 
structure, as had been their stated goal 
since the beginning of the year. The meet- 
ing brought the only price rise of the year 
for Arabian Light (34° API), the benchmark 
for OPEC, from $32 to $34 per barrel. The 
Saudi price rise was in return for a lowering 
of overpriced Gulf and North African 
crudes. Having achieved their objectives, 
the Saudi lowered production, which had 
drifted from July to September to about 9.6 
million barrels per day, to 8.5 million bar- 
rels per day, where it remained through the 
end of the year. 

Marketing of Saudi crude oil output was 
the responsibility of the producing compa- 
nies, primarily Aramco and Petromin. In 
1981, the major partners in Aramco export- 
ed 3.238 billion barrels of crude oil and 187 
million barrels of refined products. Getty 
Oil Co. and the Arabian Oil Co., combined, 
exported 85 million barrels of crude oil and 
13 million barrels of refined products. Lift- 
ing by the Aramco majors were then either 
resold under third-party contracts or trans- 
ported into their own petroleum marketing 
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network. In December 1981, the Saudi Gov- 
ernment issued an announcement stating 
that Petromin was the only organization 
authorized by the Saudi Government to 
carry out crude oil sales in accordance with 
Government policies. Petromin exported 
about 220 million barrels of crude oil in 
1981, all of which was through direct Gov- 
ernment deals with countries such as Tur- 
key, Italy, Japan, Spain, Greece, Thailand, 
and Brazil. The remaining share of crude oil 
output, which belonged to Petromin, was 
provided as incentive crude oil for participa- 
tion in the Saudi petrochemical and refin- 
ing industry and as supplies to TAPline and 
domestic refineries. 

Exploration.—By the end of 1981, Saudi 
crude oil reserves were estimated at 167 
billion barrels, down only slightly from the 
1980 figure. Of this total, proven oil reserves 
in Aramco concession areas were estimated 
at 113 billion barrels. Five new oilfields 
were discovered in 1980 and 1981; Jubah, 
Duhaynah, and Nita onshore, and Dawl and 
Salsal offshore. In addition, six new produc- 
tive reservoirs were located in two existing 
fields. All of these new discoveries were 
located in Aramco concession areas. 

In 1980, the most recent year for which 
exploration statistics are available, seismic 
surveys were conducted over a linear dis- 
tance of 12,000 kilometers. Development 
drilling resulted in the completion of 182 
wells, 114 of which were oil producing, 51 
were for water or gas-liquid injection and 
water supply, and 18 were for observation 
purposes. Total footage drilled was 1,279 
billion feet. In 1981, Aramco was operating 
18 onshore drilling rigs and 15 onshore 
work-over rigs. In the offshore area, 11 
drilling rigs and 1 work-over rig were in 
operation. 

Refining.—The Saudi refining industry 
was undergoing a massive expansion pro- 
gram in 1981, which will nearly double the 
Kingdom’s already large refining capacity 
by the middle of the decade. Of the five 
existing operating refineries in Saudi Ara- 
bia, three were owned by the independent 
companies; Aramco at Ras Tanura, Arabian 
Oil Co. at Ras-al-Khafji, and Getty Oil Co. at 
Mina Saud. The remaining two refineries 
were wholly owned by Petromin. All but 1 
of the 11 new refineries were either owned 
completely by Petromin or were owned 
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jointly by Petromin and various interna- 
tional companies. The two operating refin- 
eries owned by Petromin, at Jeddah and 
Riyadh, were also completing large-scale 
expansion projects in 1981. With all the new 
capacity onstream, Saudi production capaci- 
ty for petroleum products was to rise from 
the 1981 level of 1 million barrels per day to 
2.25 million barrels per day. 

In 1981, Saudi Arabia produced an esti- 
mated 345 million barrels of refined prod- 
ucts, up nearly 4% from the 1980 level. 
Domestic consumption averaged just under 
200 million barrels, leaving the balance for 
export. As the new refineries come on- 
stream within the next several years, Saudi 
consumption of refined products was ex- 
pected to increase to nearly 500,000 barrels 
per day, still leaving a massive surplus for 
export. The Saudi, already the world’s larg- 
est exporters of crude oil and close to being 
the world’s largest exporters of refined 
products, were to make available to the 
world market another 300 million barrels 
per year of refined products by the mid- 
1980’s. Saudi current and planned refining 
facilities are shown in table 6. 

The largest Saudi refinery, Ras Tanura, 
processed an average of 425,000 barrels per 
day of crude oil and nearly 300,000 barrels 
per day of NGL in 1981. Production capacity 
at Ras Tanura, one of the world’s largest 
refining and product loading terminals, was 
increased by 10,000 barrels per day through 
the addition of new straight-run naphtha 
and pentane merox extraction facilities. 
The new units, designed to remove organic 
sulfur compounds from the naphtha and 
pentane stream, were able to boost produc- 
tion of motor gasoline an average of 10,000 
barrels per day in 1981. 

The other major Aramco project during 
the year was the planned construction of 
the 250,000-barrel-per-day refinery at 
Ju’Aymah. The refinery was intended to 
process high-sulfur crude (27° API) from the 
Manifa Oilfield to supply the domestic mar- 
ket. Chevron Research, a subsidiary of 
Standard Oil Co. of California, was awarded 
a contract for process design of the new 
refinery, and Bechtel was to perform con- 
struction engineering services. Construction 
was to start in 1983 and be completed in 
1986. Total cost of the refinery was estimat- 
ed at $2.5 billion. 
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Table 6.—Saudi Arabia: Operating and planned oil refineries 
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ene 
; : capaci 
Location Ownership (barrels per 
day) 
Operating refineries: 
Ras Tanura .... Aramco 500, 000 
Ras-al-Khafji.. .. _ Arabian Oil Co 30,000 
Mina Saud _ _ _ _ Getty Oil Co 100,000 
Riyadh ______ Petromin 120, 000 
Jeddah ______ ----do.... 898, 000-240, 000 
Planned refineries: 
Ju Ayman Aramco 250, 000 
Jub aii Petromin-Shell 250, 000 
vanbu Petromin- 250,000 
Mobil. 
doo Yanbu 179,000 
Domestic 
Refining Co 
Rabigh ...... Petromin- 825,000 
Petrola. 
Lube oil refineries: 
d Petromin- 12,000 
Social- 
Texaco. 
Yanbu______ — Petromin- 5,000 
Ashland. 
Red Sea______ Petromin- 4,000 
Apicorp 
Riyadh ...... Petromin- 500 
Mobil 
(Petrolube). 
Jeddah _____~— do 3,300 
Jub aii Petromin .... 2,800 
NA Not available. 


The two operating Petromin refineries, at 
Riyadh and Jeddah, were both being ex- 
panded in 1981. Chiyoda Chemical Engi- 
neering and Construction Co. and Mitsu- 
bishi Corp. (Japan) completed expansion of 
the Riyadh refinery from 20,000 to 120,000 
barrels per day in December 1981. This 
refinery receives its crude oil feedstock 
from the Khurais Oilfield, via an 88- 
kilometer pipeline. The Khurais-Riyadh 
pipeline, completed in December 1980, had 
a design capacity of 300,000 barrels per day. 
Throughput at the end of 1981 averaged 
120,000 barrels per day. Also nearing com- 
pletion was the expansion project at 
Jeddah, raising capacity from 98,000 to 
240,000 barrels per day. 

Yanbu Domestic Refining Co., a subsid- 
iary of Petromin, awarded a 5-year contract 
for management assistance, startup, oper- 
ation, and maintenance of a new 170,000- 
barrel-per-day refinery at Yanbu, to FW 
Management Operations Ltd., a subsidiary 
of Foster-Wheeler Corp. (United States). 
The refinery was to commence operating in 


Cost 
Market PMID Contractors (million 
dollars) 
Domestic- 1945 NA See ee NA 
export. 
Domestic 1956 NA ˖ NA 
Domestic- 1958 NÀ s NA 
export. 
Domestic 1974-1981 Chiyoda-Mitsubishi NA 
--..do. 1968-1982 NK NA 
--..do. 1986 Bechtel-Chevron 2,500 
Parsons Inter- 
national. 
Export 1985 iyoda, Technip- 2,000 
--.--do.- 1984 iyoda _______ NA 
Domestic 1982 3 ERE NA 
Export 1984 Lummus-Petrola _ _ 2,600 
Domestic- 1986 Lummus 1. 000 
export. 
Export 1985 „ coles 457 
----d0_ NA 7 NA 
Domestic 1981 NK NA 
----do_ 1981 NA E NA 
do NA C altea _ NA 


August 1982, utilizing a portion of the 
throughput of the transpeninsular crude oil 
pipeline. 

Three major export refineries were under 
construction in 1981, at Jubail, Yanbu, and 
Rabigh. At Yanbu, Petromin and Mobil Oil 
Corp. (United States) were building a 
250,000-barrel-per-day export refinery, at a 
cost of nearly $1.5 billion. Chiyoda was: 
awarded the main contract for engineering 
and material and equipment procurement 
plus field supervision services for the 50:50 
joint venture. Chiyoda awarded an $80 mil- 
lion subcontract to CBI Industries, a subsid- 
iary of Chicago Bridge and Iron Co., to build 
storage tanks and other structures at the 
refinery. The project was to be completed by 
1984. 

The second major refinery, at Rabigh on 
the Red Sea coast, was a joint venture of 
Petromin and Petrola International Saudi 
Arabia (Greece). Construction began on the 
project in October 1981. Petrola was also 
awarded a $2.6 billion construction contract 
for the refinery, and Lummus Co. Ltd. 
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(United Kingdom) was to provide engineer- 
ing services. Product yield from the refinery 
was to be 140,000 barrels per day of fuel oil, 
58,000 barrels per day of naphtha, 46,000 
barrels per day of diesel oil, 33,370 barrels 
per day of jet kerosine, and 5,000 barrels per 
day of LPG. The first phase of the project 
was to be completed by 1982. 

The long-awaited construction contract 
for the joint Petromin-Royal Dutch/Shell 
export refinery at Jubail was awarded in 
August 1981 to a consortium of five compa- 
nies composed of Ralph M. Parsons Interna- 
tional (United States), Technip of France, 
and Chiyoda Chemical Engineering and 
Construction Co. (Japan), together with the 
latter two companies’ Saudi subsidiaries, 
Technip Saudi Arabia and Chiyoda Petro- 
star. The $1 billion contract, to be shared 
equally by the three companies, involved 
engineering, procurement, and construction 
of the refinery, including a hydrocracker 
and benzene manufacturing facility. Badger 
Co. and Fluor Corp. (United States) were 
also providing basic engineering and proc- 
ess design services for the project, the total 
cost of which was estimated at about $2 
billion. The refinery was to produce 94,000 
barrels per day of naphtha, 92,000 barrels 
per day of gas oil, 67,000 barrels per day of 
high-sulfur fuel oil, and 5,000 barrels per 
day of benzene. Output was to be marketed 
jointly by Petromin and Shell. As a bonus 
for participating in the project, Shell was to 
receive “incentive” crude oil supplies begin- 
ning in 1981 at a rate of 12,000 barrels per 
day and rising to nearly 60,000 barrels per 
day by 1985. Financing for the project was 
to come from Petromin, 15%; Shell, 15%; 
commercial borrowing, 10%; and the Saudi 
Public Investment Fund, 60%. Commercial 
production was scheduled to begin in 1985. 

Two major agreements involving lube oil 
refineries in Saudi Arabia were finalized in 
1981. Arabian Chevron Overseas Ltd., a 
subsidiary of Standard Oil Co. of California, 
and Texaco Inc. joined with Petromin to 
build the world’s largest single-train, grass- 
roots lubrication oil refinery at Jubail. The 
facility, owned 50% by Petromin and 25% 
each by the foreign partners, was to produce 
12,000 barrels per day of premium lubricat- 
ing base stocks and 10,000 barrels per day of 
asphalt. The company was to export six 
different types of base oil products. Bids for 
design, procurement, and construction con- 
tracts were to be requested early in 1982, 
and the project was scheduled for comple- 
tion in 1986. 
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The second agreement involved construc- 
tion of a 5,000-barrel-per-day lubrication oil 
complex at Yanbu, as a 50:50 joint venture 
of Petromin and Ashland Oil, Inc. The plant 
was to utilize feedstock derived from the 
nearby 170,000-barrel-per-day Petromin- 
Yanbu refinery. Most of the plant’s output 
was to be exported. Having signed the 
agreement for the refinery, Ashland be- 
came entitled to 32,000 barrels per day of 
incentive crude oil supplies over a 15-year 
period, based on its equity investment in 
the project. 

Two other lube oil refineries in Riyadh 
and Jeddah were providing lubricating oils 
for domestic consumption in 1981. Both 
plants were owned by Petrolube, a joint 
venture of Petromin, 70%, and Mobil, 30%. 
In Riyadh, a 175,000-barrel-per-year lube oil 
blending plant was commissioned in Octo- 
ber 1981. The plant was built by Chiyoda 
Petrostar, under a contract awarded in 
1979. Capacity of the plant was to rise to 
500,000 barrels per year in 1984. Capacity at 
Petrolube’s refinery in Jeddah was raised 
from 850,000 barrels per year to 1.2 million 
barrels per year. The refinery produced 
various types of lubricants for gasoline, 
diesel and light turbine engines. 

Petrochemicals.—The Saudi petrochemi- 
cal industry was the core of one of the 
largest and most rapid industrialization 
schemes in the history of the Middle East. 
The Saudi were in the process of investing 
over $20 billion into projects that, they say, 
will capture 5% of the world’s petrochemi- 
cal market by the latter half of the decade. 
With other projects still far off in the 
planning stage, that share could increase to 
15% by the year 2000. To accomplish this 
ambitious development program, the Saudi 
have attracted some of the world’s largest 
petroleum and chemical companies to two 
major industrial cities, Jubail and Yanbu, 
through substantial incentive offers to par- 
ticipate with equity shares and technical 
know-how in the projects. 

SABIC, a Government-owned industrial 
enterprise, was the Saudi Government’s 
arm in implementing the plan. For each 
project, SABIC approached a foreign part- 
ner or consortium meeting certain criteria 
to form a 50:50 joint-venture company to 
undertake the project. In each case, financ- 
ing was provided at low interest rates by the 
Saudi Public Investment Fund of the Minis- 
try of Finance. The Public Investment Fund 
provided 60% of the cost of the project, 10% 
was secured from commercial bank loans, 
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and the remaining 30% share was provided 
equally by SABIC and the foreign partner. 
In addition to these favorable financing 
arrangements, the foreign partners were 
entitled to lift “incentive” supplies of crude 
oil, based on the formula of 500 barrels per 
day of entitlement crude oil supply per $1 
million invested by the foreign partner. In 
the case of the SABIC-Shell Oil Co. (United 
States) venture, Shell was entitled to 1.3 
billion barrels of oil over a 19-year period 
for its participation in the complex. For 
their part, the foreign companies were re- 
quired to provide technical expertise in the 
chemical industry, a good record of oper- 
ation, willingness to train Saudi personnel, 
and the capability to market most of the 
plants' output. Marketing was a key for 
SABIC to make the ventures economically 
viable. The foreign partner was to market, 
through its own channels, not less than 75% 
of the plant's output. 

Feedstock for the plants was to be provid- 
ed by the huge MGS, utilizing vast quanti- 
ties of associated gas that had previously 
been flared. Ethane feedstock for the Jubail 
plants was to come from the secondary gas- 
fractionation centers at Ras Tanura and 
Ju’Aymah. Natural gas for the complex at 
Yanbu was to be piped from the eastern gas- 
gathering center at Shedgum through the 
recently completed transpeninsular NGL 
pipeline. Ethane was to then be produced at 
the Yanbu gas treatment facility and from 
there supplied to the petrochemical plant. 
This low-cost feedstock was a critical factor 
in making the plants profitable. 

According to recent estimates, the Saudi 
plants were to be capable of producing 
ethylene at about 14 cents per pound and 
still turn a profit. In contrast, ethylene in 
the United States was selling, unprofitably, 
at about 20 to 25 cents per pound, and the 
United States was considered one of the 
world's most efficient producers. Saudi en- 
trance into the market was coming at a 
time when there was already over capaci- 
ty in world petrochemicals, as was demon- 
strated by plant closures in the United 
States and Europe. In some cases, as with 
Exxon, the foreign partner has agreed to 
close their obsolete plants elsewhere and 
use Saudi production to fill marketing chan- 
nels. With so much world capacity existing 
on the threshold of profitability, Saudi ex- 
pansion held the potential to take a signifi- 
cant share of the world market by forcing 
plant closings elsewhere and perhaps to 
shift the geographical center of chemical 
production out of the West and into the 
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Middle East. The Saudi petrochemical in- 
dustry is shown in table 7. 

These major plants, all conducted on a 
50:50 joint-venture basis, were essentially 
export-oriented operations, designed to pro- 
duce primary petrochemicals for world mar- 
kets. They were also to form the core of 
second-phase petrochemical ventures in- 
tended to serve primarily local and regional 
requirements. SABIC was already in the 
process of planning this next phase in 1981. 
The basic objectives of the second phase 
were to develop local, smaller scale industry 
to either provide service facilities to the 
large plants or to further process their 
output. Foreign participation in the next 
phase was to be limited to 20%, as opposed 
to 50% for the large ventures, in an attempt 
to establish small-scale Saudi industry. 

The major developments in the petro- 
chemical industry in 1981 mostly involved 
contract awards and agreement finali- 
zation. Late in 1981, construction began on 
the world's largest petrochemical plant in 
Jubail, the joint venture of SABIC and Shell 
Oil Co. Construction also began on the 
SABIC-Exxon Corp. complex at Jubail. A 
Japanese consortium, composed of Ishi- 
kawajima-Harima Heavy Industries and 
Nippon Kokan won a $193 million contract 
from Fluor Corp. to manufacture and as- 
semble modules for chemical production, to 
be assembled at the Jubail SABIC-Shell 
complex. The modules were to form the 
basic ethylene, styrene, and crude ethanol 
production units at the plant. At the East- 
ern Petrochemical Co. (Sharq) at Jubail, 
Chiyoda Chemical Engineering and Con- 
struction Co. (Japan) was awarded a sev- 
eral-hundred-million-dollar contract to pro- 
vide engineering and construction services 
for the $1.5 billion joint venture of SABIC 
and the Saudi Petrochemicals Development 
Corp. (SPDC), a 59-company consortium led 
by Mitsubishi Corp. (Japan) The Sharq 
project was being set up in association with 
another plant, Petrokemya, owned by SA- 
BIC and Dow Chemical Co. (United States). 
The final agreements for construction of 
both of these projects were signed in 1981. 
In December 1980, SABIC, Dow, and SPDC 
signed an agreement under which the two 
foreign companies would jointly own and 
share the output from the two plants. Sharq 
was to produce low-density polyethylene 
and ethylene glycol utilizing ethylene feed- 
Stock provided by Petrokemya. In return, 
Sharq was to supply Petrokemya with eth- 
ylene glycols. 
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Pipelines.—The two parallel legs of the 
transpeninsular East-West pipeline were 
completed ahead of schedule in 1981. The 
crude oil line, built at a cost of $1.6 billion 
over 4 1/2 years, was currently capable of 
transporting 1.85 million barrels per day 
from the eastern oilfields at Abqaiq and 
Ghawar to Yanbu on the Red Sea coast. 
Mobil Overseas Pipeline Co., a subsidiary of 
Mobil Oil Corp. (United States) provided 
design, engineering and management ser- 
vices and was also assisting in operating the 
pipeline. The crude line, 1,200 kilometers 
long and 48 inches in diameter, had 11 
pumping stations across the Arabian Penin- 
sula. Oil was delivered to a specially design- 
ed oil port at Yanbu, which included eleven 


l-million barrel storage tanks and three . 


operational berths, capable of handling 
tankers between 80,000 and 500,000 tons, 
with simultaneous loading facilities. The 
first shipment of crude to be exported from 
Yanbu was loaded July 1, 1981. Arabian 
light crude oil was priced at $34.60 per 
barrel from Yanbu, which included 60 cents 
per barrel for transportation cost basically 
equivalent to the cost of tanker shipping the 
oil around the Arabian Peninsula. The Sau- 
di Government was delaying the plan to 
expand the crude oil line to handle 3.7 
million barrels per day. The terminal at 
Yanbu was the first Saudi loading facility 
on the Red Sea and the only outlet for crude 
oil that did not have to pass through the 
volatile Persian Gulf and the Strait of 
Hormuz. Most Saudi oil was still exported 
from the huge loading facility at Ras Tanu- 
ra in the Persian Gulf. Besides providing an 
alternative outlet for oil exports, the pipe- 
line was to provide crude oil supplies to the 
planned refineries at Yanbu and Rabigh. 
Parallel to the crude oil line was the 
1,700-kilometer East-West NGL pipeline, 
running from the Shedgum gas-gathering 
center in eastern Saudi Arabia to the sec- 
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ondary gas-fractionation center at Yanbu. 
The pipeline, built by Aramco at a cost of 
nearly $2 billion, was capable of delivering 
270,000 barrels of NGL per day to Yanbu. 
The gas was to be used to fuel powerplants 
at the Yanbu industrial complex, as fuel for 
the pump stations positioned along the 
East-West pipeline, and at the NGL plant at 
Yanbu to provide feedstock for the petro- 
chemical industry. The pipeline testing pro- 
cedure was completed in April 1981, but the 
line was awaiting completion of the Yanbu 
NGL center before starting full-scale deliv- 
eries. 

Also completed during the year was the 
140-kilometer pipeline linking the Riyadh 
refinery to the Khurais Oilfield. The $51 
million pipeline, built by Niigata Engineer- 
ing Co. (Japan), was capable of delivering 
300,000 barrels per day of crude oil to 
Riyadh. The Riyadh refinery was expanded 
during the year to process 120,000 barrels 
per day of crude oil; output of the Khurais 
Field was also being expanded from 50,000 
to 165,000 barrels per day to supply the 
refinery. 

A detailed engineering study for the con- 
struction of a system of refined product 
pipelines was completed at the end of 1981. 
Petromin had commissioned a group of 
international consulting firms to study the 
feasibility of building a 2,600-kilometer 
pipeline network to deliver refined products 
to a number of small towns in Saudi Arabia. 
According to Petromin, the study was com- 
pleted and implementation of the project 
was awaiting allocation of appropriate 
funds. The system was to carry products to 
Riyadh, al-Qasim, al-Kharj, Najran, Diba, 
Tobuk, Ras Tanura, al-Hoffuf, Jubail, 
Jeddah, Merra, Taif, and Khamis Mushayt. 


1Physical scientist, Division of Foreign Data. 
ere necessary, values have been converted from 
Ul ra (SRls) to U.S. dollars at the rate of SRis3.38 = 


The Mineral Industry of 
Sierra Leone 


By Ben A. Kornhauser! 


Sierra Leone suffered economically in 
1981 from various internal and external 
problems, many of which required consider- 
able assistance from outside sources for 
their resolution. As with most developing 
countries, the lack of, or limited, foreign 
exchange prevented the purchase of sup- 
plies and goods necessary to maintain exist- 
ing enterprises and precluded embarking on 
new ventures to improve the industrial, 
commercial, and transport infrastructure 
required to support greater economic 
growth.? Huge Government deficits amoun- 
ting to about one-quarter of all expendi- 
tures planned for 1981-82 resulted from 
factors such as the high cost of imports 
(particularly oil), balance of payment defi- 
cits resulting from worldwide inflation and 
recession, declining export earnings, and 
subsidization of health care and electrical 
power to varying extents. Inflation during 
fiscal year 1981 was estimated to be 15%. As 
a result of these deficits, Sierra Leone 
applied for assistance from the Internation- 
al Monetary Fund (IMF), which approved a 
3-year program valued at Special Drawing 
Rights (SDR) of $185 million, against which 
drawings started in April 1981. This 
amount was to be raised eventually to 
$211.5 million, equal to 400% of Sierra 
Leone’s SDR quota of $52.9 million, once 
IMF confirmed additional resource 
commitments.? 

The main points of the IMF stabilization 
program included restricted credit expan- 
sion, overall budget deficit containment, tax 
system reform, intensified efforts to maxi- 
mize the surrender of foreign exchange 
receipts and to liberalize import licensing, 
and the continuation and expansion of pro- 
duction and investment programs in agri- 
culture, mining, energy, and transporta- 


tion. Among the principal investment proj- 
ects in the IMF program was intensified 
rice production. Continuation of the World 
Bank's International Development Associa- 
tion supported agricultural projects and 
final negotiations for commencing the kim- 
berlite diamond mining and the Bumbuna 
hydroelectric projects. The success of the 3- 
year program depended on maintaining ex- 
ports in the face of declining output and 
falling prices for diamonds (the main ex- 
port), as well as containing imports—that is, 
maintaining a slightly positive balance of 
payments. 

Further exploitation of natural resources 
was the expected major benefit of the 
hoped-for simultaneous development of two 
major hydroelectric projects. These projects 
were the Bumbuna hydroelectric project 
and the Mano River Union Basin develop- 
ment program. The Bumbuna project was to 
supply power solely for Sierra Leone use 
and was located at Bumbuna Falls in the 
north-central section of the country on the 
Seli River. Phase one of the project was 
estimated to cost $376 million and was 
hoped to start by yearend 1981. The Mano 
River project, located on the Mano River 
bordering Sierra Leone and Liberia, was to 
supply power to both countries and was the 
largest venture attempted by the Mano 
River Union (MRU). Estimated cost was 
$277 million. The MRU was composed of 
Liberia, Sierra Leone, and Guinea, which 
joined in 1981. Funding for both projects 
depended primarily on receiving money 
from foreign countries. The electric power 
from these projects was to reduce oil im- 
ports and improve the profitability of pres- 
ent major mining operations. Bumbuna 
power also was to produce alumina from a 
recently discovered bauxite deposit in the 
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Port Loko area and to exploit the rich 
Tonkolili iron deposits, which required pel- 
letizing to agglomerate the fines produced 
in separating the iron from other minerals 
in the deposit.* 


MINERALS YEARBOOK, 1981 


The development of the road network, 
which attracted international aid, including 
a recent $10 million World Bank loan, was 
expected to benefit rural areas. 


PRODUCTION AND TRADE 


In fiscal year 1981, ending June 30, 1981, 
the acute shortage of foreign exchange was 
aggravated by the decrease in overseas 
earnings from diamonds and coffee, which 
together accounted for more than one-half 
of Sierra Leone’s foreign exchange. The 
drop in prices of these products also ac- 
counted for 45% of the shortfall in fiscal 
export income. The value of cocoa, another 
major agricultural export, also declined 
with respect to its fiscal 1980 earnings, 
contributing to the shortage of foreign ex- 
change. Although rutile production rose an 
estimated 50%, its increased value equaled 
less than 20% of the value of the diamond 
exports. Exports of bauxite in fiscal 1981 


dropped -with respect to fiscal 1980, al- 
though actual production was about the 
same. The unreported bauxite was stock- 
piled until the market improves.‘ Most of 
Sierra Leone’s bauxite production was 
shipped to the Federal Republic of Germany 
with only minor quantities to the United 
States. 

The United States was a major receiver of 
Sierra Leone’s diamonds, rutile, coffee, and 
cocoa, purchasing about 35% of that coun- 
try’s total exports. During 1981, the growth 
of U.S. exports was deterred, primarily by 
the strength of the U.S. dollar and the 
hesitancy of U.S. suppliers to ship to Sierra 
Leone without confirmed letters of credit. 


Table 1.—Sierra Leone: Production of mineral commodities! 


Commodity? 1977 1978 1979 1980P”  1981* 
Aluminum: Bauxite, gross weignt -—- thousand metric tons_ _ 745 716 672 766 610 
Diamond: 
Geis oon ee 8 thousand carats. _ 423 353 419 317 208 
Industrial 2.32 ĩ² mWmNXdà&à...... 8 88 538 426 436 215 97 
Total... uen d ⁵ REO . uu oe do... 961 779 855 592 305 
; ³o ee AAA troy ounces_ _ NA NA NA 407 3,435 
Petroleum refinery products: 
Gasoline _ - -—--------------- thousand 42-gallon barrels. _ 331 394 421 375 343 
JONG. s eum emu ere cece eee do- 101 102 277 306 131 
eee e e ß do— 199 213 105 99 213 
istillate fuel oll“ do- 464 501 586 533 548 
Residual fuel oil _----—----------------------- do— 824 412 434 420 383 
Liquefied petroleum gas do- 10 10 7 7 9 
fo ee Se ER ae ee ee PR SE do— * A 2 2 NA 
Refinery fuel and losses do... 6 43 55 173 88 
TOU atn clc ͥ ccm eee LE e de do... 1,9835 1,675 1.887 1915 1,715 
))))... 8 0 metric tons 180 180 200 200 
Titanium: Rutile ore and concentrate, gross weight |... metric tons_ Em -- 10,000 47,497 50,195 


*Estimated. Preliminary. NA Not available. 

iTable includes data available through Aug. 30, 1982. 

In addition to the commodities listed, a variety of crude construction materials (clays, sand and gravel, and stone) is 
produces, but output is not reported and available general information is inadequate to make reliable estimates of output 
levels. Sierra Leone annually refines 4,000 to 10,000 metric tons of salt from imported crude marine salt, but this is not 
included in the body of the table because it would represent double counting of rhaterials credited to the country where 
the salt was originally collected. This output would be in addition to that reported in this table. 


COMMODITY REVIEW 


METALS 
Bauxite.—In 1981, production of washed 


Co. (SIEROMCO), wholly owned by Swiss 
Aluminium Ltd. The expanded production 


bauxite ore was estimated at the 1980 rate. 
Annual production in 1982 and thereafter 
was projected at 1 million tons. This in- 
crease was expected upon completion of the 
expansion of the Sierra Leone Ore & Metal 


was to result from the completion of a new 
washing plant that was to reduce costs, was 
to have a capacity of 1 million tons per 
year, and was located 13 miles south of the 
Mokanji Hills near Moyamba in southwest- 
ern Sierra Leone. A drying plant at the port 
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of Nitti was expected to improve the baux- 
ites marketability. The planned expanded 
production resulted from a renegotiated 
agreement between SIEROMCO and the 
Government of Sierra Leone that increased 
the tax and royalty payments to the Gov- 
ernment for the period 1978-88, but ex- 
cluded Government participation in the 
venture. 

Gold.—In August 1981, the Government 
made the Bank of Sierra Leone the sole 
purchaser and exporter of alluvial gold. By 
imposing few regulations on deep mining, it 
was hoped that investments would be en- 
couraged in such operations that required 
greater capital outlays for development. 
The law was enacted to centralize gold 
export and to enable the Government to 
obtain the greatest amount of foreign ex- 
change possible from alluvial mining. For 
the law to be effective, the gold prospector 
had to be offered at least the international- 
ly established gold price and paid part of 
the price in a foreign exchange.’ * 

Eurocan Ventures Ltd. (EVL) of Canada 
entered into a joint gold-diamond venture 
with Diamond Distributors Exploration Inc. 
(DDX) of the United States. EVL had 
a 60% interest in a 25.9-square-kilometer 
diamond-gold concession, for an initial in- 
vestment of $2 million. The cost of develop- 
ment was to be prorated, with DDX main- 
taining the diamond rights. EVL completed 
eight drill holes and a large open pit in the 
Nimini Hills area in eastern Sierra Leone. 
The holes were drilled to varying depths, 
with a planned depth of 305 meters for a 
ninth hole then underway. Two holes had 
been assayed. One hole, drilled to 87 meters, 
had average values (including gold-bearing 
areas) that were of a minable open pit 
grade. Another hole, drilled to a depth of 57 
meters, showed promising assays at three 
different intervals. Mineralization of the 
core samples from the ninth hole also show- 
ed open pit potential. A sample taken from 
a surface pit about 122 meters south along 
the strike of the two holes had a gold con- 
tent of 0.3 troy ounce per ton across a 20- 
meter exposed span.* 

Iron Ore.—The Marampa iron mines, 
which had been closed since 1975, were 
reopened in 1980 by the Marampa Iron Ore 
Mining Co. Ltd., wholly owned by the Gov- 
ernment of Sierra Leone, which took it over 
from the defunct Sierra Leone Development 
Co. The Marampa property was operated by 
Austromineral KG, a subsidiary of the Aus- 
trian state-owned firm of Austro Minerals 
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Voest Alpine AG. Funding for the operation 
was supplied by an Austrian Government- 
sponsored loan of $16 million and Govern- 
ment of Sierra Leone equity capital of $6 
million. One-half million tons of iron ore 
concentrate was expected to be shipped in 
1982. The mines, when operating at capaci- 
ty, were expected to export 1 million tons of 
concentrate annually. 

The Marampa Iron Ore Mining Co. Ltd. 
Agreements Ratification Act, 1981, dele- 
gated an exclusive managing and market- 
ing contract to the Austromineral KG sub- 
sidiary. Under the act, the contract was to 
be in effect for 14 years, until December 
1995. The company also was given a mining 
concession covering 259 square kilometers. 
The company's goal was the annual produc- 
tion of 1 million tons of salable iron ore 
concentrate for export.“ 

Titanium.—Rutile production in 1981 was 
reported at 50,795 tons, placing Sierra 
Leone behind Australia, the world's largest 
producer. The processing plant's yearly pro- 
duction capacity was 75,000 tons of rutile 
concentrate. Rutile was mined by Sierra 
Rutile Ltd. (SRL), which was owned by the 
Bethlehem Steel Corp. (85%) and Nord 
Resources Corp. of Ohio (15%) and began 
production in mid-1979. The leased area 
was near Gbangbima in the Moyamba and 
Benthe districts and was worked by Sherbo 
Minerals Ltd. from 1966 to 1971. The rutile 
was recovered by dredging alluvial sands at 
Mogbwembo, about 270 kilometers by road 
southeast of Freetown. Rutile grades aver- 
aged 2.5% TiO, in the topsoil and up to 
3.5% TiO, in the basal sands and gravel, 
with the stratified column averaging 2.296 
TiO; as rutile. Ilmenite, an iron titanate 
(FeTiOs), also was produced as a byproduct 
of the beneficiation of the rutile. The unre- 
ported ilmenite was set aside until SRL 
considers it salable as is or after reprocess- 
ing.” 

Natural rutile was used to make titanium 
sponge metal and was preferred for welding 
rod coatings. The principal use of rutile was 
to make titania pigment by the chloride 
process, which had many advantages over 
the sulfate process, which used ilmenite, 
leucoxene (another titanium mineral), and 
titaniferous slags. About 95% of the tita- 
nium produced was used in pigment manu- 
facturing with the balance as titanium met- 
al sponge, welding rod coatings, carbides for 
cutting tools, and in ceramics and glass. 
Considerable TiO; pigment was used in 
paper coating or fillers and in compounding 
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materials such as plastics and rubbers. The 
majority of the titanium metal alloys was 
used in aerospace systems because of their 
high strength-weight ratio, their strength at 
more elevated operating temperatures, and 
their excellent corrosion resistance. 


NONMETALS 


Cement.—A cement factory, scheduled to 
open in 1982, was expected to have suffi- 
cient capacity to supply the country's annu- 
al requirements of 70,000 tons and exports 
of 50,000 tons.“ 

Clays.—The Sierra Brick and Ceramics 
Factory, situated in Wellington, was still 
operating and reclaiming waste heat from 
kilns for use in dryers. An objective of the 
company was to produce high-quality brick 
at the lowest price as a means of earning 
foreign exchange." 

Diamond.—Production of alluvial dia- 
monds by the National Diamond Mining Co. 
(DIMINCO) was estimated to be at 1980 
levels. However, the severe drop in diamond 
prices greatly decreased Sierra Leone’s 
principal source of foreign exchange. DI- 
MINCO was owned by the Sierra Leone 
Government (51%) and the Sierra Leone 
Selection Trust (SLST), now a subsidiary of 
British Petroleum Ltd. (499). Negotiations 
were still underway between the Govern- 
ment and SLST regarding the underground 
mining of the diamond-bearing kimberlite 
deposits in Kono and Tongo. An agreement 
was hoped for by early 1982, with exploita- 
tion starting that year. By 1984, the decline 
in diamond production resulting from the 
depletion of alluvial diamonds was expected 
to be reversed, but production was not 
expected to reach former levels. Recovery of 
diamonds in the kimberlite project would be 
more expensive. Funding of about $100 
million was sought from Kuwait, the Euro- 
pean Investment Bank, and others. The 
Government believed that mining in the 
reserve areas of the kimberlite pipes and 
dykes would diminish the illicit mining and 
diamond smuggling now prevalent in the 
Yengema and Tongo nonreserve areas. Re- 
sumption of the kimberlite mining would 
make jobs available in the Kono district. 
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MINERAL FUELS 


Petroleum.—The T.W. Nelson, Mobil Oil 
Corp.’s sophisticated geophysical ship, re- 
turned at yearend 1981 to insure pinpoint- 
ing the location for drilling offshore Tur- 
ner’s Peninsula in the Bonthe District for a 
consortium of U.S. oil companies. The con- 
sortium was searching for oil in a 73,000- 
square-kilometer concession belonging to 
Aracca Petroleum, Oxoco Petroleum, and 
Sundance Petroleum, with Mobil as the 
operating partner. The group turned over 
85% of its interest to Mobil, which was 
bearing the entire cost of the exploration 
work. The test well drilling had been de- 
layed until 1982. 

The Government of Sierra Leone had 
been negotiating a 100% takeover of the 
Sierra Leone Petroleum Refining Co. 
(SLPRC), which was owned by the Govern- 
ment (50%), with remaining shares equally 
divided between British Petroleum, Shell 
Oil Co., Mobil, and Texaco Inc. If the Gov- 
ernment became the sole owner of SLPRC, 
the companies were freed of an obligation to 
supply crude oil and platformate to the 
refinery in proportion to their share of the 
Sierra Leone market. The Government of 
Sierra Leone then probably had to negotiate 
government-to- government agreements for 
continuing the supply of the refinery's im- 
ported oil needs. 

In December 1981, the Government ac- 
quired a 60% share in British Petroleum 
Co. (Sierra Leone) Ltd. which, in addition to 
its traditional oil business, was involved in 
other industrial activities. 


1Metallurgist, Division of Foreign Data. 

Where necessary, values have been converted from 
leones (Le) to U.S. dollars at the rate of Lel = US$0.83 

aD Drawing Rights SDR) to U S dollara at the = 
ollars at the rate o 
spi= R1=US$1.12 


‘US. Embassy, Freetown, Sierra Leone. State Depart- 
ment Ai reetown-19, Sept. 24, 1981. 

5Work cited cited in footnote 4. 

Work cited in footnote 4. 

"Freetown Daily Mail. Aug. 26, 1981, pp. 1, 16. 

Work cited in footnote 4. 

*Commonwealth Geological Liaison Office Newsletter. 
London, May 1981. 

10 Freetown Daily Mail. Dec. 9. 1981, p. 1. 

110.8. Embassy, Freetown, Sierra Leone. State Depart- 
ment Airgram Freetown A-6, May 4, 1982. 

12Work cited in footnote 11. 

13Freetown Daily Mail. June 10, 1981, pp. 1, 8. 

14Freetown Daily Mail. Dec. 19, 1981, p. 1. 


The Mineral Industry of the 
Republic of South Africa 


By Miller W. Ellis! 


The mineral industry continued to domi- 
nate the economy of the Republic of South 
Africa and mineral products accounted for 
more than one-half the value of the coun- 
trys exports, and for 16% of its gross 
domestic product (GDP). In terms of U.S. 
dollars, the total value of mineral sales was 
$15.8 billion out of a GDP of $81.8 billion.? 
During 1981, the GDP grew 4.7% in real 
terms, about one-half the rate of increase in 
1980. The gradual decline in the value of 
the South African rand throughout 1981 
tended to neutralize the worldwide decline 
in the price of certain mineral commodities 
in terms of local currency, and thus main- 
tained a moderately prosperous status for 
the country’s mineral industry. 

The Government-owned Industrial Devel- 
opment Corp. of South Africa Ltd. indirectly 
controlled such companies as the Phosphate 
Development Corp. Ltd. (Foskor), which 
mined and processed phosphate rock at the 
Palabora carbonatite deposit in eastern 
Transvaal Province, and the state-run Allu- 
vial Diamond Diggings of Alexander Bay at 


the mouth of the Orange River. The state- 
controlled South African Iron and Steel 
Industrial Corp. Ltd. (Iscor) continued to 
operate its colliery, iron mines, tin mine, 
zinc mine, and dolomite quarries, in addi- 
tion to three major production complexes. 
The state’s exclusive control and ownership 
of the South African Coal, Oil and Gas Corp. 
Ltd. (Sasol), the country’s oil-from-coal oper- 
ation, ended in 1979 when the sale of shares 
to the public commenced, but the Govern- 
ment continued to play a major role during 
1981 when the Sasol II plant was operation- 
al and the Sasol III unit was nearing com- 
pletion. 

Consolidated Gold Fields Ltd. of the Unit- 
ed Kingdom, affiliated with Gold Fields of 
South Africa Ltd. (GFSA), continued to 
increase its shareholding in Newmont Min- 
ing Corp. of the United States which has 
worldwide mining interests including the 
Tsumeb Corp. Ltd. mines in Namibia 
(South-West Africa) and the O’okiep Copper 
Co. Ltd. and Palabora Mining Co. Ltd. 
mines in the Republic of South Africa. 


PRODUCTION AND TRADE 


The Republic of South Africa continued 
to lead the world in production of chromite, 
gem diamonds, gold, platinum, and vana- 
dium, and was one of the three leading 
producers of antimony, asbestos, industrial 
diamond, manganese, uranium, fluor- 
spar, and vermiculite. 

Both the volume and value of gold pro- 
duction declined as the world gold price 
continued to drop. The value of the coun- 
try's gold sales at $9.8 billion indicated an 
average price of $465 per troy ounce, nearly 
25% below the record price of 1980. The 


value of marketed diamonds decreased, but 
diamond production increased nearly 12%. 
Coal production and exports increased sub- 
stantially in both volume and value with 
total sales of 130 million tons worth $2.43 
billion, including exports of nearly 30 mil- 
lion tons worth $1.12 billion. Iron ore pro- 
duction increased 7.6% in 1981, and the 
value of iron ore exported increased 14% in 
terms of local currency. Production and 
sales of both manganese ore and chromite 
diminished as did those of asbestos, fluor- 
spar, and phosphate rock. Mineral products 
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from the Republic of South Africa were 
major sources of raw materials for the 
manufacturing industries of the United 
States, Western Europe, Japan, and, in 
some cases, Eastern Europe. Despite the 
generally increasing prices for many im- 
ported industrial commodities and the addi- 
tional markup caused by diminished value 
of the local currency, the country's balance 
of trade had only a $1.88 billion trade deficit 
in 1981 in contrast to the $6.5 billion credit 
balance of 1980. Similarly, the increased 
value of exported commodities in terms of 
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local currency stimulated trade to a sub- 
stantial degree. 

Despite the additional production of syn- 
thetic crude oil (syncrude) from expanded 
Sasol facilities, crude oil continued to be a 
major import commodity as did alumina, 
imported from Australia to supply the coun- 
try’s growing aluminum industry. Exports 
of mineral commodities from, and their 
imports to, the Republic of South Africa are 
listed in tables 2-3. Export values compared 
with those of domestic sales during 1979-81 
are shown in table 4. 


Table 1.—Republic of South Africa: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981* 
METALS 
Aluminum metall! 78,000 81,100 86,300 86,600 87,000 
Antimony concentraté: 
Gross weint 20,053 16,395 ,086 22,372 16,599 
Metal content 11,535 094 711,657 13,067 9,810 
Beryl concentrate (11% to 12% Be 8 1 (3) 122 
Chromite, gross weight: 
More than 48% CrgO3_ _ - - - thousand tons 53 33 33 20 36 
44% to 48% Cro 22-2 ---- eee 1,607 1,524 1,633 1,989 1,561 
Less than 44% CrsO3 __________- do- 1.399 1.588 1.631 1.405 1,273 
Toil ic m ͤ ͤ iie do- 3,059 3,145 3,297 3,414 2,870 
Columbium-tantalum concentrate kilograms. _ OR 143 765 1,912 3,615 
Mine output metal content |... 208,287 205,745 190,591 200,683 208,700 
Smelter._____________________ 188,400 191,400 178,000 180,819 199,424 
nn... 145, 900 149,100 150,757 40,887 144,100 
Gold, primary 8 thousand troy ounces. _ 502 22,649 22,617 21,669 21,121 
Iron and steel: 
Ore and concentrate: 
Gross weight |... thousand tons 26,481 24,206 31,565 26,312 28,319 
Iron content do- 16.948 15,492 20,202 16,840 18,124 
Pig iron do- 6.114 5,910 1,031 1,515 NA 
Ferroalloys, blast furnace and electric 
Ferrochromium® ________ do- 350 660 780 800 
Ferromangan ese do— 310 330 560 520 
Ferrosilicon- do- 75 75 149 162 NA 
Ferrosilicomanganese" por do. ___ 22 22 45 70 
Ferrosilicochrome® _ _ _ _ _ _ _ do... 23 23 28 38 
Ferrovanadiun do- a) (?) (?) (?) 
r ee do—- 780 1.110 11,562 1.590 NA 
ä F 
CCC eee eee D. 7,175 7,735 8,667 8,863 
Casting do- 201 167 201 205 NA 
/// do- 7,316 7,902 8,868 9,068 NA 
Semimanufactures: 
For immediate sale do— 538 152 550 550 
Hot-rolled producta - - - .. do... 4,844 5,634 *6,500 *6,600 NA 
Iron casting do... 1.351 1,382 433 480 
Steel castings and forgings do 133 134 148 *140 
A do... 6,866 7,302 7,631 7,770 NA 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981* 
METALS —Continued 
Lead: 
Mine output, metal content segs ETE zii 86,059 98,901 
% WAA 24, 000 23,600 23,300 35,400 NA 
i amet ore and concentrate, gross weight: 
etallurgical 
Over 18% Mn thousand tons 263 262 296 290 368 
45% to 48% wn do- 1.198 1.131 998 942 1.226 
40% to 45% Mn ----- do- 577 430 763 997 676 
30% to 40% Mn____ ----- do- 2, 839 2,357 2,897 3,099 2,429 
CY —€ do- 4.877 4,180 4,954 5,828 4,699 
Chemical: 
Over 65% MnOz 0 do... (3) oe (3) 3) (?) 
35% to 65% MnOz - - - -----—- do... 171 118 153 166 45 
Lees than 35% MnOz ........- do... ted 19 76 201 296 
Total- ( annan do... 171 137 229 367 341 
Grand total do- 5,048 4,317 5,183 5,695 5,040 
Manganiferous iron ore (15% to 30% Mn, 20% to 
2596 F8) - ——— ere einer d as 242,155 95,699 iut PUES NA 
Nickel: 
Mine output, metal content 22,760 28,700 30,290 25,700 26,400 
Metal, electrolytic. - - - - - - ----------- 21,955 22,500 8,040 18,100 17,960 
Platinum-group metals, metal content of concen- 
trate, matte, and refinery products? 
- thousand troy ounces. . 2,810 2,860 3,017 3,100 3,110 
ilver: 
Mine output, metal content do- 3,135 3,110 3,240 5,500 NA 
Primary o ³ꝛ2¹³ ⁰⁰ do... 3,130 3,104 3,236 3,125 7,568 
n: 
Concentrate: 
Gross weignt 6,139 6,120 5,706 *6,160 6,950 
Metal content 2,864 2,886 2,697 2,913 2,811 
Metal, primar 582 637 819 1,100 52,056 
Titanium: 
Rutile concentrate 4,500 18,100 41,740 *48,000 49,900 
V AAA S M 90,700 286,700 *344,000 370,000 
Uranium oxide (UsOg) _________________ 3,962 4,672 5,637 7,295 7,234 
Vanadium: 
Vanadiferous slag, gross weight _________ 53,969 54,381 55,000 €60,000 62,000 
V content: Oe 
Of vanadiferous slag gg 1,556 7,600 8,400 8,620 8,980 
Of V20s and vanadate products® ______ 3,682 3,650 3,900 4,080 3,820 
" r rue ita 11,238 *11,250 *12,300 12,700 12,800 
inc 
Concentrate 
Gross weight __________________ 139,262 130,318 107,646 158,137 174,377 
Metal content ; 65,159 53,823 19,068 87,172 
Metal, smelter |. nnn 76,000 79,100 75,400 81,400 87,200 
Zirconium concentrate (baddeleyite)_________ 16,825 *36,000 *82,000 *80,000 80,000 
NONMETALS 
da eise 
Amosite e eS EMI 66,983 40,526 39,058 51,646 56,834 
Anthophyilite JJ RD E zw are iss FN 
Data ak ee ar ³ð⅛V- y 111,575 79,611 91,828 106,940 76,772 
Crocidolite erate etre tabel ]ĩ⅛ðͥ 8 201,056 137, 118,301 118,148 102, 
Total. p es ILL 380,164 257,325 249,187 276,734 235,943 
Pe RENS ME ne VVV 2,500 2,355 2,494 2,635 2,241 
Cement, hydraulic thousand tons 6,573 6,824 6,900 ,200 7,000 
Attapulgite______________________ pe 2,773 *3,000 T 5,221 
Bentonitte 31,221 34,519 46,394 49,815 44,312 
Fire clay. 2 a 167,835 223,413 310,670 154,967 645 
Flint clay —. . eec 229 167, 180,070 190,488 171,500 
Fuller's eart gd e 258 919 720 434 
Hp MO ni co xli PE 88,619 122,024 148,740 107,563 150,003 
Montmorillonite cade 8 5 1.299 267 1.115 354 
Corundum, natura! 138 18 74 141 91 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980P 1981* 
NONMETALS —Continued 
Diamond 
Gem thousand carats.. _ 3,099 3,078 3,539 3,403 3,429 
Industrial? _________________ do... 4,544 4,649 4,845 5,117 6,097 
%§öĩÜÄ1556é6E6d e Ue do... 7,643 1,121 8,384 8,520 9,526 
Diatomite Le 666 930 1,059 584 615 
e“. ĩðv ĩð 88 51.230 52,545 41,416 52,241 ; 
Fluorspar: 
Acid- grade „ 234,649 297,591 387,305 *448,783 451,614 
Ceramic- grade 65,660 14,907 8,477 *9,823 6,118 
Metallurgical- grade 50,370 80,778 55,330 64, 112 38,789 
Total eas ⁵ ᷣ ͤ VV nm! ̃ m Te 350,679 393,276 451,112 522,718 496,521 
Gem stones, semiprecious 
Emerald crystals kilograms_ - 2,076 1,047 1,781 432 
Tiger s- eye do— 339,557 346,102 212,947 163,157 220,034 
Graphite- . 2 ge pe a as Ee 9 394 t 
Gypsum, cru le ; 388,734 377,467 452,490 554,827 
ee materials 
dalusite ` ——------------------- 113,076 112,040 134,177 196,516 181,272 
Sillimanite JJ RU E re EE ee 15,455 9,540 19,574 516,194 15,504 
Lines thousand tons 1.504 1.875 1.721 2,184 2,251 
. erüde--. ]˙ :( he ce hs 49,219 37,407 65,336 59,975 56,557 
Sheet LE pup E de A ELE kilograms_ . 45 74 64 252 I 
VOU Ege ass 8 3,142 2,542 3,617 5,046 2,395 
im EN content of ammonia thousand tons 508 563 563 549 552 
ate rock, gross weint do— 2, 403 2.699 3,221 3,185 2,617 
Pigments, mineral, natural: 
Ocheéla ß LI Lulu o 1,561 1,244 1,244 710 742 
ÜXIdÓS oan a es aces 609 943 917 660 555 
Total 22) ik 2 te et i Ss 2,170 2,187 2,161 1,370 l, 
Pyrites, gross weight ; 765,130 910,723 1,450,000 1,475,000 
Quartz, quartzite, alae sand (silica) 
thousand tons_ _ 1,017 1,013 1,376 1,617 1,387 
f oco a . E A SU 254 489,925 538, 735 567,270 537,278 
Scree a a a a 4,340 5,434 5,183 5,430 9,243 
Stone, n.e.s.: 
Dimension: 
ranite:* 
Sawn slabs _________________ 24, 9,341 20,471 28,910 535 
Rough blocks 388,719 203,983 193,563 181,250 182,770 
⁵ͥ a HORN et 8,523 16,444 7,562 5,965 6,327 
Crushed and broken: 
Limes tone thousand tons 13,076 14,112 17,406 19,869 21,107 
Bo lic eee ß E do- 261 37 425 604 
Sulfur: 
S content of pyrites _._________ do— 332 219 319 493 503 
Byproduct: 
Of metallurgy. / do— 105 *100 *100 *100 
127 
Of petroleum do- 28 25 25 25 
Total enia do... 465 344 444 618 
us ane related materials: 
VESTEM ETUR ³ĩð—A NONEM PP EE 8,095 7,487 9,451 9,466 9,464 
Pyrophyilite (wonder stone) 5,109 5, 159 5,195 4,900 5,662 
Weill: 8 165,419 209 093 191.573 185,699 190,601 
MINERAL FU BDN D RELATED 
Carbon black® ______________._______ 45,000 40,000 45,000 45,000 45,000 
Anthracite thousand tons. _ 2,559 2,150 3,309 3,895 4,017 
Bituminous ~- - --------------- ocu 2,852 88,208 100,459 111,225 126,362 
cut Total... t K 8 do— 85,411 90,358 103,768 115,120 130,379 
e: 
Coke oven and beehive __________ do— 5,201 4,869 4,951 5,377 5,500 
Gashouse, low- and medium-temperature 
do_ ___ *110 *110 *110 94 100 


See footnotes at end of table. 
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Table 1.—Republic of South Africa: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980P 1981° 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels. — 30,083 30,090 30,660 
Jet fuel __-_________-______- do- 2,349 2,440 2,555 
Kerosine_ - - ---------------- do- 3,333 3.285 
Distillate fuel oil! 8 31,918 32, 973 33,580 
NA NA 
Residual fuel oli! do... 22,036 22,178 22,630 
V edad prb eee Dc RE do- 2.262 2,240 2,555 
ct 86 do- 8,607 7,872 6,205 
Refinery fuel and losses do-— 5,624 70⁰0 4.015 
Total 255 oL ³⅛ K e E EE do. ___ 106,217 106,326 105,485 110,000 NA 
‘Estimated. PPreliminary. Revised. NA Not available. 
Table includes data available through Sept. 15, 1982. 
Jess than 1/2 unit. 
Includes osmiridium from gold ores, estimated at 2,500 troy ounces per year. 
Sales. 


s Domestic sales plus exports. Production not reported. 


Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 : 
d ie Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 127 180 s Finland 100; West Germany 69. 
Oxides and hydroxides 106 244 __ All to Sweden. 
Metal including alloys: 
SCC we eee ek 60 90 EN All to West German 
Unwrou ght 29,551 7,817 c „ 3,741; Japan. 1, 424; Thailand 
Semimanufactures 2,521 2,672 (2) Japan 1,296; France 617; Brazil 410. 
Antimony: 
Ore and concentrate, metal content. 6,897 1,937 629 West Germany 458; Japan 446; 
France 355. 
Oxides and hydroxides _________ s 6,393 6,393 
Beryllium: Ore and concentrate 34 24 24 
Chromium: 
Ore and concentrate 
thousand tons 31,269 1,376 367 Japan 407 à Nee Germany 224; 
rance 87. 
ae and hydroxides _________ 1 2 -- All to United Kingdom. 
Oxides and hydroxides 4 8 we Spain 7; Netherlands 1. 
Metal including alloys, all forms 759 35 35 
Columbium and tantalum: Concentrate 
kilograms. _ 34,414 34.920 4.920 
Soppor 
and concentrate 72,001 84,909 Jü West Germany 78,323; Japan 6,586. 
Matte and speiss _ ------------ 214 88 -- All to West Germany. 
Sulfate... ce oe 342 a 
Metal including alloys 
p 2 amc 1,088 1,068 1 West Germany 482; Belgium- 
Luxembourg 252: Spain 119. 
Unwrou ght 181,601 180,423 2,201 West Germany 62, 548; ; Belgium- 
Luxembourg 43, 147; Japan 32,524. 
Semimanufactures 6,859 42519 1.387 United Kingdom 194; Hong Kong 182; 
Taiwan 111. 
Iron and steel: 
Ore and concentrate 
thousand tons. . 17,079 14,286 6 Japan 6,833; West Germany 4,410; 
rance 1 ,093. 
ue roasted... 337 ue. 
etal: 
e neu t c 3,296 5,974 - zur 1399; Japan 1,122; Netherlands 
Pig iron, cast iron, powder, shot _ 102,208 592.088 17,133 Spain 23,113; Japan 13,405; West 
Germany 10,8 


See footnotes at end of table. 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 


ntinued 
(Metric tons unless otherwise specified) 
Destinations, 1980 
Commodit 1979 1980 > 
í uasa Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Ferroalloys: 
Ferrochromium mn 599,308 691,394 184,903 iz 201,955; West Germany 
13,025; Spain 21,265. 
Ferromangan esse 444,989 288,193 203,316 Ital 26,5 18; United ioe 19,140; 
est Germany 14.6 
Ferrosilicxoõn 21,556 22,778 4.776 Japan 14,909; West Germany 3,043. 
Ferrosilicomanganese 33,399 56,269 21,785 West Germany 21 „315; Italy 5 ,509. 
Ferrosilicochromium .. _ — — — 33,983 16,433 345 Japan 9,796; West Germany 2281. 
Unspecified 105,145 42, 032 10 ET ited Kingdom 26,147; Japan 
Steel, primary form 173,193 203,840 15,541 Italy 51,376; Sri Lanka 40,294; United 
Kingdom 26,938 
Semimanufactures: 
3 Ine angles, shapes, 
DAP REO ET 500,850 486,986 120,280 Hong Kong 148,068; Canada 48,742; 
United Kingdom 43, 549. 
Universals, plates, sheets . 484,411 524,660 210,284 Taiwan 92, 1902 Israel 58, 231: Hong 
0 
Hoop and strip dd 822 1.885 xm Hong Rong 635; Greece 519; Taiwan 
Rails and accessories 283 7,702 fe Taiwan 7,548; France 154. 
MB. — tS nor e 15,802 17,396 7,295 Israel 3,650; Portugal 2,520; Sri 
Lanka 2 656. 
Tubes, pipes, fittings — — — —-— 12,241 68,849 51,3999 Ho Kong 1,462; United Kingdom 
5,149; Sri Lanka 1 1,220. 
Castings and forgings, rough 248 115 aye United King dom 46; Canada 40; 
ance 
Unspecified and mixed 
value, thousands NA $28,023 e Israel $19,333; I^ van $4,883; 
ice: Uruguay 
Ore and concentrate 206 84,512 6,802 Canada 18,728; France 16,522; West 
Germany 1 12,843. 
Oxides and hydroxides 56 88 Canada 60; Australia 21. 
Metal including alloys: 
Serp -a ee ee 249 735 West Germany 668; Netherlands 49. 
Unwrought .. 23,122 24,360 e May 19,388; Japan 4, 835; Portugal 
Semimanufactures 185 58 — All to Hong Kong. 
esium metal including alloys: 
PRDCO. neue IE 318 281 145 Brazil 136. 
Unwroughgnt -- 17 1 -- All to United Kingdom. 
anese: 
Ore and concentrate 
thousand tons 3,055 3,428 190 Ja 1,438; oe 485; West 
Oxides and hydroxides 69 500 -— France 0 22 Poi Portugal 120; Finland 66. 
Metal including alloys, all form 19,282 21,797 7,072 Canada 6,412; West Germany 2,651; 
Netherlands 2,298. 
Molybdenum: Ore and concentrate 6 ed 
Nickel: 
Ore and concentrate 41,432 48,319 48,319 
Matte and speiss |. . 910 3.998 m Norway 3,794; Italy 119; Belgium- 
Luxembourg 36. 
Metal including alloys: 
o ceo eu i et 1,092 1,648 12 oe 1. ? we United Kingdom 64; 
rance 
Unwrought____________-_ _ 26,591 21,815 3,462 Italy 4,081; West Germany 3,589; 
etherlands 2,347. 
Semimanufactures 1,058 1,081 716 Brazil 171; Sweden 153; Portugal 29. 
Niobium: Ore and concentrate -— 1 1 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands $792,737 . $1,099,629 $678,465 $320,456; France $27,243; West 
rmany $23,578 
Silver: 
Ore and concentrate? do $168 $36,600 $170 oa $13,799; Spain $5,736; Israel 
Waste and sweepings®_ _ _ _ _ do... $4,130 $275,079 $1,431 United Ki ingoom $266,167; France 
$6,416; West Germany $481. 
Metal including alloys, unwrought 
and partly wrought _ _ _ _ _ o $26,112 $53,470 $131 United Kingdom $48,309; West Ger- 
T many $3,095; Austria $1,200. 
n: 
Ore and concentrate 3,727 2,757 179 United 3 1.735, Netherlands 


See footnotes at end of table. 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
— Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Tin —Continued 


Metal including alloys: 
Scra 


Semimanufactures _________ 
Titanium: 
Ore and concentrate 


Metal. including alloys, all forms 
Tungsten: Ore and concentrate 
Vanadium: Oxides and hydroxides ...... _ 
Zinc: 

Ore and concentrate 

Oxides and hydroxides --------- 

Mem inc uding alloys: 


Other: 
Ores and concentrates _ 


Ash and residue containing non- 
ferrous m 


Oxides and hydroxidees 
Metalloids - - - - - -- --- ----- —— 


1 255 
Base metals including alloys, all forms 


NONMETALS 


Abrasives, n. e. s.: 
1 Corundum, emery, pumice, 


Dust and powder of precious and 
semiprecious stones 
value, thousands 


N and polishing wheels and 


Cement 


caya and clay products: 
de: 
Andalusite, kyanite, sillimanite _ 


naa 33 


— chiolite. ------------ 


VEIT oe 0r MUR A ds 
ue, thousands 


See footnotes at end of table. 


1979 


4,910 
$14,678 
138 
389,470 
25 

24 
19,457 
389,482 
31,067 
NA 
31,263 
3108,316 
2,077 


3,717 


1980 United 
States 

(7) m 
1.250 412 
30 es 
54,367 17,152 
1142 1,007 

9 9 

24 a 
3,949 484 
52,846 ae 
365 m 

100 - 

49 11 
83.258 18,348 
15,636 32 
202,771 54,836 
5,649 E 
25,821 468 
351 351 
12,662 395 
531 399 

$10,019 $6, 

16 NA 
330,780 10,260 
500 on 
115,135 22 
3121,317 2 
31,630 NA 
2.868 as 
31.798 NA 
128,378 zr 
10,059 — 9,298 
30,164 1,046 
351 351 
$1,362,800 $730,712 
$74,404 $52,652 


Destinations, 1980 
Other (principal) 


All to Israel. 
United 5 360; Italy 187; 


France 96. 

All to Sri Lanka. 

France 20,386; Netherlands 10,406; 
Italy 2,672. 

Reunion 135. 


West German 
Japan 3,066; 


West Germany 49,414; France 2,184. 
All to Sri Lanka. 


17; Sweden 7. 
ce 399. 


dae g e M 
Port ni 
Japan 25, 127; West Germány 18,511; 
ce 6,055. 


Switzerland 5,239; Greece 3,982; 
Canada 2,254. 


Italy 18, 874: France 60,288; Austria 
Austria 2.745 Canada 1,287; West 
Japan 86; Wes ; West Germany 6,004; 


Canada 5,494; pen 2,498; United 
Kingdom 2, 


Australia 130. 


France $3,187; "n Germany $388; 
Sweden $258 


Australia 61; EN TUO 
Ja 

est 3 N, 611. 
All to Venezuela. 


Reunion 114,546; Central African 
Republic 564. 


West bic d 49,484; Japan 15,287; 


Italy 14,5 
Taiwan 68. 
NA to West Germany. 


Jap T Yn 428; United 
484; West 8 7 943. 


"- um a pal 402; United 
gdom 127 


Se Tata 11,736; Italy 7,539; Brazil 


v Hong 882425 Japan $22. $111, ric Hong 
0 


est Cermany $1 $1 Japan $5,827: 


Dated Kingdom $3 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 : : 
^ 3 Other (principal) 
NONMETALS —Continued 
Feldspar, fluorspar, similar material 474,764 498,446 220,035 Ja 131,990; West Germany 44,369; 
A VR Canada 27,507. 
Fertilizer materials: 
Crude: 
Nitrogenouas 15 18 — All to Italy. 
Phosphat ic 65,511 108,346 ies Venezuela 89, 000; United Kingdom 
Manufactured: 
Nitrogenouss 71.072 20 — All to United 200 Went 
Phosphatic - --- ---------- 18,811 15,593 sues a [m 10,200; West Germany 
Potassic. -- ------------- 1,929 za 
Other including mixed 6, 526 14,777 -- Sri Y WE 18,761; West Germany 
Ammonia ----------------—- e" 1 ~- All to Reunion. 
Graphite, natural ______________ 359 967 378 United Kingdom 519; France 70. 
Gypsum and plasters ------------ 33.231 31,092 NA Japan 4. 
Ein. 8 277,071 378,599 NA NA. 
Magnesite alos ree ur 13 458 — Austria 230; Brazil 228. 
Mica: Crude including splittings and 
„ lec enl uci 2,414 1,601 3 J United cnp 189; West Germany 
463; Japan 201. 
Pigments, mineral: 
Crude, natura!ll 3657 3814 NA . Belgium-Luxembourg 297. 
Iron oxides, processed __ _______- r 399 318 — All to Portugal. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $29,424 $13,691 $4,506 est Germany $2,713; Switzerland 
6720673 Hong Kong $927 
Synthetic do... $48 $69 $9 Hoag Ke Pong s Canada Cate st: United 
Pyrites, unroasted (sulfur content 32 463 347,181 NA 
Salt and brine... ~~ - 353,612 68,145 NA Reunion 404; Central African 
Republic 400. 
Sodium and potassium compounds, n.e.s.: 
Caustic potash |... 21 18 — All to Canada. 
Caustic oda 102 1 x All to Reunion. 
7 en anne rae cs 1,949 NA NA NA. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
thousand tons 312 1,099 186 Italy 75; France 71; Japan 65. 
Worked - - ------------—-- 310,172 3 811,337 NA Ei Kingdom 1 718; Netherlands 
Gravel and crushed rock... 1,225 5,701 35 United aii 5,638; Republic of 
orea 20 
Limestone other than dimension 311,681 NA NA NA. 
Quartz and quartzite 31,540 3,648 1 West Germany 2,591; Netherlands 
881; United Kingdom 69. 
Sand other than metal-bearing .. _ — 33,110 11,540 34 Belgium Luxembourg 1 10,742; Nether- 
lands 288; West Germany 271. 
Sulfur: 
Elemental 
ee. REaeo NA 138 —— All to Taiwan. 
Refine 361 NA NA NA. 
Sulfuricacid |... NA 5 — All to Sri Lanka. 
Tale and related materials: 
py pny lite (wonderstone). _ _ _ _ _ 36,353 NA NA NA. 
sales ERR OPEN es 3500 NA NA. 
TER 77 eg eh nia l i 3171,991 3156,072 NA France 15,756; Canada 7,756. 
Other: Slag, dross, and similar waste, not 
metal E iat ⅛˙²ͤ eat ce 71,244 118,725 44,923 Japan 63,412; United Kingdom 9,938. 
MINERAL FUELS AND RELATED 
Carbon blackkk -_- 2,329 1,019 — All to United Kingdom. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 323,341 329,150 698 France 9,260; Japan 3,288; Italy 3,058. 
Briquets of anthracite and bituminous 
CONL o oec o uet e res e 106,515 174 -- Sri Lanka 122; France 52. 
Lignite and lignite briquet ~~ - _ - 25,591 99 77 West Germany 22. 
Coke and semicoke. ________ ~~ NA 194 -- Sri Lanka 150.. Japan 44. 
Peat including briquets and litter 15 39 39 


See footnotes at end of table. 
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Table 2.—Republic of South Africa: Apparent exports of mineral commodities’ 
—Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 ; FS 
rossa Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. _ 840 (3) — All to Reunion. 
Kerosine and jet fuel. do— 147 NA NA NA. 
Distillate fuel oi] |... do_ _ __ 503 206 Ad Mainly to New Zealand. 
Residual fuel oil do. ...- 253 1,038 wage Hong Kong 2S a 283; Belgium- 
Luxembourg 233. 
Lubricants. --- -------- do- 55 197 (2) Austria 191: Reunion 5. 
er: 
Liquefied petroleum gas . do- .. _ — 313 9 -- All to Reunion. 
Mineral jelly and wax do- 245 186 84 bebo Germany 45; Italy 14; France 
Petroleum cke do... 1 NA NA NA. 
Bitumen and other residues 
do- 61 57 2 Reunion 54. 
Bituminous mixtures. do _ _ _ 1 NA NA NA. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 5,926 7,284 ae United E USOS 5,112; West Ger- 
many 1,717; Brazil 400. 


TRevised. NA Not available. 

1Because official South African trade statistics provide data only on the value of total exports of each commodity class 
(with no data on destinations) and not on quantity of material exported, this table has been compiled from a variety of 
sources including the quarterly publication Minerals issued by the Department of Mines (issues for 1979 and 1980) as 
well as official trade returns of trading partner countries. Data from “Minerals” is footnoted; other figures are compiled 
from a variety of sources with specifics on destination obtained from the import statistics of the countries listed. 

Less than 1/2 unit. 

3Source: "Minerals" quarterly of the South African Department of Mines. Figures are shipments by producers for 
export and are not necessarily actual exports. 

otal excludes unreported quantities valued at $48,000 to Israel and $15,000 to Uruguay. 

Total excludes unreported quantities valued at $58,000 to Uruguay and $16,000 to Israel. 

May include platinum-group metals. 

Unreported quantity valued at $20,000. 
ae unreported quantity valued at $1,249,000 of which $1,028,000 went to the United States, $71,000 to Israel, and 


Table 3.—Republic of South Africa: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
7 cue Other (principal) 
METALS 

Aluminum: 

Bauxite- -_---------------- 23,699 24,742 NA Australia 14,544; Hong Kong 4,578; 

: Denmark 4,401. 
Oxides and hydroxides |. .. .... 174,109 164,725 852 Australia 152,024; United Kingdom 
6,317; Japan 2,894. 
Metal including alloys: 
Scrap ________________- 405 1,809 787 West Germany 380, Israel 244. 
Unwrou ght 620 282 39 United Kingdom 204; West Germany 
"a Semimanufactures 7,166 12,668 4.066 West Germany 4,276; Japan 1,225. 
reenic: 

pires. aaa acid —.—— 36 1 NA NA. 

Elemental 10 12 4 Sweden 8. 
Chromium: 

Chrome 845 7,430 NA NA. 

Oxides and hydroxides 445 470 132 iis Germany 314; United Kingdom 

t: l 
Oxides and hydroxides _________ 8 12 NA France 2: Australis 1; Belgium 1; 
Metal including alloys, all forms __ - 64 100 1 Belgium 32; Japan 10; Canada 6. 


See footnotes at end of table. 
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Table 3.—Republic of South Africa: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
e United Other (principal) 
METALS —Continued 
Sopper , 
and concentrate (1) 2,972 NA Australia 2,969. 
Metal including alloys: 
CUD a E 286 T3 Israel 57; United Kingdom 24. 
Unwrou ght. 2,127 9,013 4 United Kingdom 1,056; Belgium 350. 
Semimanufactures 33 2,528 ; 216 West vi. 4 T11; United King- 
csi dom 1,280; lgium 688 
l 
Waste and sweep pings MES value $25,183 $697,320 $16,538 ^ United Kingdom $671,778. 
1 n oys, unwrought 
and partly wrought , i 
troy ounces. _ 76,388 6,151 NA United Kingdom 3,642; France 946. 
Iron and steel: 
Ore and concentrate 79 2 NA NA. 
Metal: 
// miu eue 7,910 21,922 23,476 Australia 164. 
Pig iron, ferroalloys, similar 
materials 38,456 42,184 881 cds 2,151; Belgium 1,071; Brazil 
Steel, primary forms |... 5,839 6,836 21 West Germany 624; Austria 266, 
United Kingdom 298. 
Semimanufactures: 
r8, rods, angles, shapes, 
sections 23,729 35,410 1.588 United Kingdom 8,438; Japan 2,759; 
West 9.869 Were 2.309. 
Universals, plates, sheets _ _ 39,436 56,626 1.033 Ja (a 29 1775 est Germany 15,509; 
y 4 
Hoop and strip - sd 10,094 14,489 457 da Ae 967; wi Germany 1,969; 
Rails and accessories 1,049 1.947 NA ib we Kingdom 49; West Germany 
Wire 20,187 25,510 289 E ee 2, ade asta 1,233; United 
Tubes, pipes, fittings — — — — — 43,804 82,380 2,190 Japan 1 40 AC West Germany 10,595; 
pain 6,256 
Castings and forgings, rough 437 537 4 West Germany 104; Belgium 50. 
Ore and concentrate x 950 -- All from Spain. 
Oxides and hydroxides . 25 35 NA bale Germany 19; United Kingdom 
Metal a alloys: 
^n. D NM E 81,517 6212 3,494 United Kingdom 824; Australia 429. 
Unwrought 3% 365 903 1.151 nited Kingdom 2, 649; Brazil 1,197. 
Semimanufactures 32 33 NA United Kingdom 24; West Germany 
Magnesium metal including alloys, all 
rr A 919 727 615 France 58. 
Manganese: 
Ore and concentrate 729,842 3,972 NA United Kingdom 3,271; Belgium 140. 
Oxides and hydroxides . ...... 3,486 4,560 5 Belgium 3, ue United Kingdom 387; 
reece 
Mercur 76-pound flasks_ . 1.532 2,988 78 Spain 1,091; United Kingdom 644; 
Hong Kong 548. 
Molybdenum: 
ides and hydroxides 144 312 20 pr bcd 93; 5 68; West 
Metal including alloys, all form 32 19 10 Austria 7; rin 7, United Kingdom 2. 
Nickel metal including alloys, all forms 1,729 1,481 182 Ja 215; West Germany 202; 
nited Kingdom 197. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. _ 127,440 22, 977 1.250 United Kingdom 9,319; West 
Germany 7,636. 
Silicon, elemental .............- 111 16 5 United Kingdom 11. 
ilver: 
Ore and concentrate? 
value, thousands $39,509 $88,671 uris Norway $88,665. 
Waste and sweepings? _ _ _ _ _ value. "$623,557 $715,446 NA purs Aron i United Kingdom 
Metal including alloys, unwrought de 
and partly wrought 
troy ounces. . 145,822 776,060 9,089 United Kingdom 388,990; West 
Germany 317,996. 
Fant uN metal including ag all 
F UK che kilograms_ _ 1,200 1,100 1,100 
Tin metal including alloys: 
5 E ĩ 611 149 NA NA. 
Unwrought ______-____----_- 386 225 NA Netherlands 10; United Kingdom 8. 
Semimanufactures. s 9 20 NA United Kingdom 4; West Germany 2. 


See footnotes at end of table. 
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Table 3.—Republic of South Africa: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Titanium: 
Ore and concentrate 
Oxides and hydroxides 


Tungsten: 
and concentrate 


Metal including alloys, all forme 


Zinc: 
Ore and concentrate 
Oxides, hydroxides, peroxides 


HSA nauding alloys: 


5 Ore and concentrate 
er: 
Ores and concentrates: 
Of molybdenum, tantalum, 
vanadium .. ---------_ 
Unspecified |... ... ... 
Ash and residue containing non- 
ferrous metals 


Oxides, hydroxides, peroxides |... 


Metals: 
Metalloids: 


5 FFC 
Telluri 17177 


metals 


Pyrophoric allo 
Base metals including alloys, all 
e orte coe eec 


NONMETALS 


Abrasives, n. e. s.: 
N Pumice, emery, corundum, 


Dust and powder of precious and 
semiprecious stones value 


Grinding and polishing wheels and 
stones 


Asbestos, crude... __________-_~- 


Boron materials: 
Crude natural bora tes 


Products: 


F111; 8 
Cryolite and chiol ite 
See footnotes at end of table. 


1979 


17,917 
4.940 


$305,818 


398 
18,203 
19,168 

2,208 

548 

55 
91,053 
4,851 
33,706 


5,319 


"30,208 
111 


1980 


50 
1,529 


2,504 
176 


($) 
391 


132 
1,825 
1,522 


11,110 
6,146 


$369,008 


United 
States 


246 


146 
1,593 


NA 
22,198 


NA 


Sources, 1980 


Other (principal) 


West Germany 45. 
United Kingdom 151; West Germany 
365; Spain 108. 


Hong Kong 2,082; Brazil 119; 
Australia 90. 

Ireland 40; West Germany 26; 
Netherlands 20. 


NA. 
West Germany 190; United Kingdom 
97; Belgium 82. 


Israel 59. 
NA 


United Kingdom 480; France 203; 
West Germany 180. 
Australia 47. 


Netherlands 66; Chile 45. 
NA. 


Israel 440; West Germany 319; 
United Kingdom 293. 

United np he 260; West Germany 
67; Hong Kong 50. 


NA. 
Ped Kingdom 32; West Germany 


Mainly from United Kingdom. 
Japan 1. 


nec Kingdom 19; West Germany 
West Germany 3; Japan 2. 


United Kingdom 204; Hong Kong 100; 
Japan 28. 


West Germany 30. 
West Germany 1,665; United King- 
dom 1,501; France 519. 


United Kingdom $282,751; Belgium 
$67,577; Israel $13,942. 


West Germany 188; United Kingdom 
126; Nether ands 50. 

Canada 786. 

Spain 3,016; United Kingdom 869; 
West Germany 242. 


ae i 319; United Kingdom 


France 1,074. 

All from Israel. 

France 16,728; United Ki 
2,498; West Germany 1, 

France 4,170; Sweden 2,299. 


United Kingdom 5,060; West 
Germany 497. 


Italy 8,819. 
West Germany 8,594; United 


Kingdom 5,818. 
Denmark 125; West Germany 46. 
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Table 3.—Republic of South Africa: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Diamond: 
Gem, not set or strung 
thousand carats. _ 


Industrial ___________ _ do 
Diatomite and other infusorial earth _ _ _ 
Feldspar and fluorspar _________—- 
Fertilizer materials: 


Other including mixed 

Manufactured: 
Nitrogenouuns 
Phosph ati 
Potassi qa. 


Ammonia |... anni 
Graphite, naturallalallddl 
Gypsum and plasters __________-_- 


LING uno ³˙b¹ ⁰ ⁵ ee ee 
Obit6 PERENNE ę 8 


Mica 
Crude including splittings and waste _ 
Worked including agglomerated 


splittings - - -------------- 


Pigments, mineral: 
Natural, crude _____________ _ 


Precious and semiprecious stones 
excluding diamond: 
Natural! value, thousands _ 


Pyrites, unro aste 

Salt and brine. - -- ------------- 

Sodium and potassium compounds, n.e.s.: 
Caustic potash 
Caustic sodaaaaaaa 


Stone, sand and gravel: 

Dimension stone: 
Crude and partly worked 
Dol niles chi fly refractory-gra de __ 
omite, chiefly refracto e 
Gravel and crushed rock ee 
Limestone excluding dimension 
Qua and quartzite 
nd excluding metal- bearing 


Sulfur: 
Elemental: 
Other than colloidal |... . .. 
Colloidal _______________ 
Sulfuric acid 
Talc, steatite, soaps tone 
Other: 


Slag, dross, and similar waste, not 
metal-bearing: 
From iron and steel manufacture 
Unspecified ____________ _ 


See footnotes at end of table. 


1979 


1500 
7.692 


$1,178 
$1,744 


904 
23,413 
1,814 
1629 


176,007 


811,730 
1,308 
146,703 
1,819 


*6,183 


37 
2,543 


1980 


159 


2,944 
6,465 
80 


29 
98,949 
963 
149,875 
9,006 
145,624 
34,084 
12,191 
32 


1,891 


$1,247 
$3,888 


10,772 
20,502 


1,753 
5,604 


255,439 


1,727 
1,027 
33 


11,698 
139 


405 
263 


913,609 
2,431 
222,362 
2,412 


5,820 


18 
3,644 


United 
States 


$49 


64,091 
2,353 
43,244 
299 


43 


NA 
219 


Sources, 1980 
Other (principal) 


Belgium 61; United Kingdom 44; 
Switzerland 21. 

United Kingdom 1,312; Ireland 694. 

fen Germany 38. 


NA. 
Canada 35,626; Israel 26,348; West 
N 3 15,602 


Italy 51,970; Netherlands 20, 705. 

Israel 162. 

Israel 81,345; West Germany 37,599; 
Canada 184 480. 

vowed Kingdom 630; Netherlands 


Switzerland 157. 

ad ii United Kingdom 11. 

West 26 Spa 5,092; United King- 
dom 1,208; Spain 960. 

Ancsa 7 


Ra 14.573; Ja 
Kingdom 8,8 


Australia 162; United Kingdom 17. 


United Kingdom 20; Belgium 12; 
Switzerland 9. 


Austria 123; United Kingdom 54. 
West Germany 5,689; United 
Kingdom 817. 


n 10,085; United 


West Germany $174; Hong Kong 
$158; United Kingd om $83, 

Ireland $1,187; NER $259; 
Switzerland $ 

West Germany 38; France 29. 

Brazil 17,653; West Germany 1,727. 


France 881; pan 391. 
Italy 2,313; West Germany 1,582; 


etherlands 995. 
us Kingdom 63,382; Belgium 


Italy 1,612; Portugal 52. 
rd 744; Portuga 220. 


United Kingdom 67. 
NA. 


NA. 
"n Germany 32; United Kingdom 


Mehr m E United Kingdom 
West Germany 40; United Kingdom 
Japan 64,235; United Kingdom 

&0, 688. 


Republic of Korea 1,177; Italy 302; 
Norway 216. 


Greece 5,449; Australia 146. 


NA. 
France 396; West Germany 359. 
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Table 3.—Republic of South Africa: Imports of mineral commodities —Continued 


Commodity 


NONMETALS —Continued 
Other —Continued 


Oxides and hydroxides: 
Of 


barium —______________ 

Of magnesium 

Of strontium____________~- 
Iodine and fluorine 
puiain materials of asphalt, asbestos 


r cements, unfired non- 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 


des spewucing briquets |... 
Coke 0 semicoke. ___._______-_~- 
Hydrogen, helium, rare gases 
Peat including briquets and litter 


Eeo un refinery products 


ubricants 42 gallon barrels _ 


Liquefied petroleum gas do-—ꝛ- 
Mineral jelly and wax do- 
Pitch and pitch coe do... 
Petroleum cokle do... 
Bitumen and other residues do- 


Bituminous mixtures do_ 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


"Revised. NA Not available. 
Less than 1/2 unit. 


2Unreported quantity valued at $1,068. 

* May include platinum-group metals. 

*Unreported quantity valued at $117. 

*Totals exclude unreported quantities valued at $2,130,000 in 1979 and $11,390,000 in 1980. 


1979 


1980 


T90 
4,309 


199,471 
21 

45 

498 
11,080 


314 
407,985 
997 


448,181 
1,595 
2,595 


29 


(Metric tons unless otherwise specified) 


United 
States 


Sources, 1980 
Other (principal) 


Belgium 165. 
France 1,166; Canada 1,062; West 
NR Germany 622 622. 


United Kingdom 18. 
Japan 18; Belgium 7. 
Ireland 154; 

West Germany 121. 


United Kingdom 4,217; West 


France 236. 

Japan 177, 516; West Germany 66,483. 
United Kingdom 924. 
United Kingdom 113,467. 
Netherlands 333. 
United Kingdom 893. 


NA NA. 


Italy 69; West German 
wd 70; United Ki 


Japan 7; West Germany 1. 


nada 134; 


feet Spain 26. 
m 58. 


Austria 832; United Kingdom 145; 
Italy 125. 


Table 4.—Republic of South Africa: Value of domestic sales and exports of major mineral 
commodities 


Commodity 
1979 
METALS 
Aluminum NA 
Antimony ------ 11,601 
Chromite ______ 44,181 
Copper 123,328 
Goldi € 
Iron ore 86,662 
Lead concentrate .. E 
Manganese . .. 54,124 
Nickel!!! 11.265 
Silver ...... — 
TAM Rc 10,958 
Titanium 3,84 
Uranium NA 
Vanadium 
Zinc 14,076 
NONMETALS 

Andalusite 6,492 

MENS 6,861 
Cement 257,814 
Flint clay ______ 2,683 
Other clayͤs 7,994 


See footnotes at end of table. 


(Thousand U.S. dollars) 


Domestic sales 
1980 


NA 
18,534 
51.717 

193,877 


136,668 


46,983 
14,949 


50 
18,180 


8,872 


11,718 
280, 000 


4911 
10,916 


1981 


165,705 
166,437 


2 
6,951, 988 


kii 
3 


1981 
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Table 4.—Republic of South Africa: Value of domestic sales and exports of major mineral 
commodities —Continued 


(Thousand U.S. dollars) 


Comedit Domestic sales 
u— 1979 1980 
NONMETALS — 
Continued 
Diamond! |... D EST 
Feldspat 2,078 3,017 
Fluorspa —_ 2,559 3,284 
Granite 1,387 1,850 
Gypsum _-_____ 2,655 4,048 
Lime preducts _ _ _ 62,456 106,112 
Limestone... _ __ _ 46,209 43,531 
Magnesite __ _ _ __ 3,122 3,204 
Mica 221 384 
Phosphate rock 74.574 88,760 
Pyrites-sulfur_ _ _ _ 10,044 29,897 
FFF 13,938 16,123 
Silica, sand 14,873 21,362 
Silliman ite 808 826 
late — — —— ss 1,137 2,003 
Other stone 713 1.227 
Vermiculite 222 287 
Wonderstone _ _ _ _ 3 243 
Miscellaneous 1,319 1,927 
MINERAL FUELS 
Anthracite _____ 23,5 29,664 
Bituminous coal _ _ 731,202 1,007,560 
Total 71, 635,375 72,190,135 
*fEstimated. ‘Revised. NA Not available. 


! Value, if any, is included under “Exports.” 


Exports 

1981 1979 1980 1981 
ae 651,373 710,882 390,562 
3,551 321 28 279 
3,207 33,402 43,855 52,029 
2,300 18,617 2,201 21,662 
5,376 26 12 34 
93,763 2,357 2,697 NA 
584 16 690 2,917 
2.154 A" M 28 
306 416 568 495 
73,009 e 106 164 
38,994 98 2,072 2,523 
17,766 1,825 1,928 1,850 
20,173 188 393 348 
784 2,531 2,989 2,251 
2,599 1,890 2,918 656 
1.567 808 561 539 
407 8.229 9,993 14,319 
195 1,536 654 1,090 
2,312 1,723 1,663 2,851 
31,691 93,736 129,343 194,137 
1,273,053 512,077 755,126 928,419 
2,448,541 9,718,275 r 16,546,641 12,842,194 


Sources: Republic of South Africa Department of Mines, Quarterly Information Circular, Minerals, October-December 


1980, Comm 


ity Summaries for Monthly and Annual Periods, 1981. U.S. Consulate General Johannesburg, Republic of 


South Africa. State Department Airgram A-47, July 15, 1980, Appendix C. 


COMMODITY REVIEW 


METALS 


Antimony.—Late in 1980, Consolidated 
Murchison Ltd. (CML), the country's only 
antimony producer, announced a reduction 
in its milling rate in view of the generally 
depressed world antimony market. The re- 
sult was a drop of 25% in antimony pro- 
duced in 1981, most in the form of concen- 
trate which remained stockpiled on CML 
property at yearend. The company reported 
discouraging results from its program of 
local exploration and discontinued its explo- 
ration project in Spain, where it has decided 
not to exercise its options. 

Approximately 388,950 tons of crude ore 
at a grade of 2.81% antimony was milled in 
1981 to produce 16,300 tons of concentrate 
to which was added 300 tons of high-grade 
cobbed ore containing 69% antimony. The 
average antimony content of this mixture 
was 59%. Government figures indicate that 
the antimony contained in the concentrate 
was 9,810 tons, 25% less than the antimony 
content of the larger 1980 concentrate. 

Chromite.— The nation's chromite indus- 
try suffered more from the worldwide reces- 


sion than any of the country's other mining 
industries except diamond. Production of 
chromite was down 16% to less than 2.9 
million tons, and exports declined 5.5% to 
less than 1.2 million tons. Domestic sales, 
largely to ferrochromium producers, were 
down nearly 21% to barely 1 million tons. A 
number of mines were shut down including 
three sections of the large Winterveld Mine 
near Steelpoort, operated by the Barlow 
Rand Ltd.'s subsidiary, Transvaal Consoli- 
dated Land and Exploration Co. Ltd. (TCL). 
The General Mining Union Corp. Group 
(Gencor) closed two of its mines in the 
Rustenburg area. Shipments of chromite 
through the Mozambique port of Matala 
near Maputo were delayed both during rail 
transit and at the harbor. 

Western Platinum Ltd. expected to start 
a new 60,000-ton-per-month concentrator in 
early 1982 that was to treat chromite-rich 
platinum ore from the UG2 reef of the 
Bushveld Igneous Complex. The mill was 
slated to produce about 35,000 tons per 
month of 35% chromite rejects that would 
be stockpiled and ultimately upgraded to 
42%. 
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Copper.—Copper production declined 
slightly during 1981 to just under 200,000 
tons. Total sales value declined by 11% in 
terms of local currency, but export sales 
value declined 25% to $153.2 million. Pala- 
bora, a subsidiary of Rio Tinto-Zinc Corp. 
Ltd., remained the country's, and one of the 
world's, largest and most efficient copper 
producers. Palabora produced nearly 
121,000 tons of refined copper from 100.7 
million tons of its own ore, and refined 6, 359 
tons of copper for other producers. Byprod- 
ucts included nearly 120,000 tons of mag- 
netite, 234.2 tons of U, O. concentrate, 4,941 
tons of the zirconium oxide mineral (badde- 
leyite), and 15.5 tons of precious metal 
(mostly silver) in refinery tankhouse slimes. 
The vermiculite division recovered 175,125 
tons of vermiculite byproduct from 2.1 mil- 
lion tons of ore. On October 1, 1981, the first 
stage of Palabora's electrified trolley-assist 
project became operational with the equip- 
ping of the 150-ton truck fleet to utilize 
electrical energy from lines above the steep 
2.7-kilometer north ramp of the open pit. 
The net saving of diesel fuel from the 
trolley-assist system during the last quarter 
of 1981 was estimated at approximately $1 
million. Early in 1981 the forged steel balls 
in one-half of the conventional ball mill 
circuit were replaced with high chromium 
Steel balls. As a result, the consumption of 
Steel balls decreased from 190 to 60 grams 
per ton of ore milled, and produced a 
grinding-cost saving of 30% despite the 
higher price of chromium steel balls. 

At the Messina-Transvaal Development 
Co. Ltd. operations near the Zimbabwe 
border north of Palabora, 600,000 tons of 
1.3% copper ore was mined and treated 
yielding 7,489 tons of copper in concentrate. 
Smelter feed included 45,000 tons of low- 
grade material in addition to the concen- 
trate. Smelter output totaled 8,590 tons of 
copper ingot, partly from concentrate stock- 
piled in 1980. Copper sales of 9,427 tons 
realized an average of $1,644 per ton, while 
production cost rose to $1,742 per ton. De- 
velopment work continued at the Railway 
lode and the Campbell shaft was extended. 
O'okiep, managed and 57.5% owned by 
Newmont Mining Corp. of the United 
States, also operated at a loss during 1981. 
O'okiep produced 1.7 million tons of 1.4596 
copper ore from which 68,000 tons of 32% 
copper concentrate was extracted. The 
smelter produced 22,334 tons of blister cop- 
per from O'okiep concentrate and 16,460 
tons from toll concentrates. The average 
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sales price was $1,908 per ton including 
about $166 for the contained gold and silver. 
Sinking of the shaft to develop the Car- 
olusberg Deep ore continued to a depth of 
1,615 meters, of the planned 1,690 meters. 
Production from the project was expected to 
commence before mid-1983. The proven re- 
serves of this ore bedy were revised during 
1981 to 15.6 million tons containing 1.9996 
copper. O'okiep's Carolusberg Mine became 
the first mine in the southern Africa region 
to use vertical crater retreat stoping which 
results in maximum safety and ore recovery 
in this high stress area. The cement-rockfill 
system in use at the nearby Hoits Mine may 
also be extended to the Carolusberg section 
in 1982. 

The Prieska Copper Mines (Pty.) Ltd. 
(PCM), jointly owned by Anglo-Transvaal 
Consolidated Investment Co. Ltd. (Anglo- 
vaal) and the United States Steel Corp., 
mined and milled 2.76 million tons of ore 
from which 103,424 tons of copper (as well 
as zinc, lead, and iron pyrite) concentrate 
was recovered and smelted by O'okiep. PCM 
reported that 1981 profits, at $9.35 million, 
were less than one-half those of 1980. The 
Black Mountain Mineral Development Co. 
(Pty.) Ltd. lead-copper-zinc-silver mine, 
near Aggeneys in northwest Cape Province, 
treated 1.15 million tons of ore to recover 
4,911 tons of copper in argentiferous concen- 
trate. Black Mountain was managed by 
GFSA and partly owned by the Phelps 
Dodge Corp. of the United States. 

Gold.—With the world price of gold de- 
clining well below 1980 levels throughout 
the year, and the rand's devaluation accen- 
tuating the rise in working costs, the Re- 
public's gold industry continued to domi- 
nate the country's economy. Most of the 
gold production was managed by six large 
corporations: Anglo-American Corp. of 
South Africa Ltd. (AAC), Anglovaal, Barlow 
Rand Ltd., Gencor, GFSA, and Johannes- 
burg Consolidated Investment Co. Ltd. 
(JCI). These six houses operated 35 gold 
mines and at least 2 tailings retreatment 
facilities. The major mines treated nearly 
92 million tons of gold ore at an average 
grade of 0.223 troy ounce per ton, and 
recovered more than 20.4 million troy 
ounces (635 tons) of gold. Tailings treat- 
ment, small producers, and base metal 
mines recovered nearly 700,000 troy ounces. 
Production and developed ore figures for 
the major mines for 1979-81 are shown in 
table 5. 
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Table 5.—Republic of South Africa: Gold production and ore reserves, by producer 


Production 


(troy ounces) Developed ore 
N (Thousand ieee 
1979 1980 1981 ions per 

ton) 
Anglo-American Joint Metallurgical Scheme 62,800 13,824 112,405 NA NA 
Ff ⁵² AA 8 48,496 49,998 ,098 NA NA 
Blyvooruitzicht __________________-_-_---~- 605,363 580,302 604,254 5,338 0.672 
Braückenc a ee tee 139,235 112,849 112,064 2,900 .170 
Buffelsfontein _____________________-__- 836,183 854,554 904,506 11,626 .940 
lkraal n aes a a ⁰ 2 101,731 171,530 1,676 .181 

Doornfonteiunun n 388, 285 391,972 382,256 4,815 350 

Driefontein Consolidated 
East Driefonteere?nnnnnssLnßss --- 1,555,816 1,263,556 1,168,557 12,959 527 
West Driefontenngn”ng¶ngnnnn 679, 1,407,952 1,275,333 7,186 570 
Durban Deep________________________~_- 243, 233,984 265,173 6,117 .170 
East Rand Gold and Uranium Ltd. (Ergo)- - ------- 166,219 220,908 202,453 NA NA 
East Rand Proprietary Mines 387 378,491 373,984 1,124 .235 
Elandsrand 2222222222222 222-2 94, 68,804 167,322 8 247 
Free State Geduld... - -----------------—- 1,210,180 1,035,964 833 8,144 437 
Free State Saaiplaas aas 140,772 154,053 (1) = mo 
Geo ³ 216, 204, 210,372 8,700 117 
Harmony: oe ee eR 1,037.697 1,004,646 1,027,087 30,607 .199 
Hartebeestfonteiinnnnnnnnnn 1,023,213 1,032,679 981,661 14,508 383 
JJ. y K fe a 309,5 3,205 0,399 7,700 .206 
%«ö;àr—ĩÿ9 A y 8 1. 008, 334 972,390 957,034 4, 606 
Leslie -crasa ͥ yt y eU E 129,066 118,035 128,429 8,500 .157 
Libanon oa oa oh 8 400,431 347,161 325,597 10,779 .231 
Loraine 2c bee ³ð k ee esee La 197,714 171,743 211,445 6,218 .260 
Marievalle84ckccckk. 58,9 43,989 39,124 400 147 
President Brand... -------------------———- 985,719 955,469 859,879 9,092 .386 
President Sten 835,476 837,758 787,747 14,490 .926 
Randfontii 2 755,079 669,272 761,297 6,188 330 
St, Helens eee 552,520 533,988 555 11,700 317 
Stilfontii nns? 2. 559,034 478, 766 7,061 .282 
Ü. uri Eee ett eos es 38,59 184,24 235,681 3, .230 
Vaal Reef 2,163,153 2,246,565 2,363,314 29,817 389 
Venters po 199,611 190, 181,291 8,657 .181 
Welkom emp RM . ... 393,538 365, (2) o" zc 
Western Ares 742,971 628,676 569,261 10,486 177 
Western Deep Levels __________________- ~~ 1,539,689 1,466,743 1,254,293 5,971 .581 
Western Holdings __________________--__- 997,101 918,074 1,339,969 18,559 315 
West Rand Consolidated |... _ 75,081 86,402 90,957 4,305 .229 
Winkelhaak _______________________ Le 489,501 456,949 447,933 11,400 .228 
Witwatersrand Nigel!l 37,1 112 36,156 976 .196 
Other Producers 380,811 320,501 361,622 NA NA 
Total or average 22,616,656 21,669,468 21, 121,137 299,866 316 
NA Not available. 


Free State Saaiplaas and Welkom production reported with Western Holdings after merger during 1981. 


Sources: Chamber of Mines of South Africa. 
Consulate General. e Republic of 
Supplement to the Mining Journal, 


Each of the country's major mines contin- 
ued to produce gold bullion containing 8896 
gold, 10% silver, and 2% base metal impuri- 
ties in 26-kilogram ingots. The ingots were 
delivered to Rand Refining Ltd., at Germis- 
ton, where they were precisely assayed and 
purchased on behalf of the Reserve Bank of 
the Republic of South Africa. More than 100 
tons of the annual gold production was 
minted into coins at the South African Mint 
in Pretoria, and sold on the world market 
by the International Gold Corp. (Intergold) 


on behalf of the Chamber of Mines of South 


Africa. During 1981, Intergold reported 
sales of 3,128,721 of the 1-ounce Krugerrand 
coins, 178,014 of the 1/2-ounce coins, 726,428 
of the 1/4-ounce coins, 1,321,022 of the 1/10- 
ounce coins, as well as 18,538 2-Rand and 


arterly dg ies of Working Results, October-December 1979-81. U.S. 
uth Africa. 
London, Jan. 29, 1982, p. 15. 


tate Department Airgram A-47, July 15, 1980, pp. 45-48. 


19,274 1-Rand coins. The total weight of gold 
in South African coins sold was 3.54 million 
troy ounces. 

The average production cost per ton of ore 
produced and milled increased to $49.13, an 
increase of 18% above the 1980 figure in 
terms of local currency. This was equivalent 
to approximately $204 per troy ounce of 
gold recovered, while the revenue averaged 
about $466 per troy ounce during 1981, 
leaving an average profit of $262 per troy 
ounce. Some of the country's larger mines 
continued with expansion projects that 
were planned when the price of gold was 
higher. AAC merged its Free State Saai- 
plaas, Welkom, and Western Holdings prop- 
erties in the Orange Free State, to encom- 
pass ore underlying the Erfdeel and Dank- 
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baarheid farms, and was contemplating the 
expenditure of $622 million, chiefly tax 
savings, for expanding the operation by the 
early 1990's. AAC also extended its retreat- 
ment techniques to include the old waste 
dumps at the Simmer and Jack property 
where rehabilitation work was in progress 
and the mine was scheduled to reopen in 
1983. 

GFSA arranged for its two largest and 
lowest cost gold producers, the East Driefon- 
tein and West Driefontein Mines to merge 
as Driefontein Consolidated Ltd., and to 
include the undeveloped North Driefontein 
property held by Gold Fields Mining and 
Development Ltd., as well as 54 hectares of 
neighboring ground held by Texasgulf Inc. 
of the United States. Texasgulf was to 
receive nearly 300,000 shares in the new 
company, but would not qualify for divi- 
dends until the operation was expanded. 
Early extraction of the old intermine 
boundary pillars was expected to produce 
900,000 troy ounces of gold. The new compa- 
ny appeared to qualify as the world's largest 
and richest gold mine after recovering 2.44 
million troy ounces of gold from more than 
5.5 million tons of ore during 1981. The 
average recovery grade was 0.441 troy 
ounce per ton, substantially below the re- 
serve grade of 0.543 troy ounce per ton. 

Five of the country's major mines applied 
for state assistance because of the declining 
gold price during 1981. They included 
GFSA's Venterspost Mine, Gencor’s East 
Rand Proprietary Mine, Anglovaal’s Lo- 
raine Mine, and the independent Witwa- 
tersrand Nigel operation. These mines pro- 
duced nearly 894,000 troy ounces of gold 
worth about $416 million and collected 
nearly $31 million in state assistance. 

Iron Ore and Concentrate.—Production 
of hematitic iron ore, chiefly from Iscor's 
Sishen Mine in northern Cape Province, 
increased 9% to more than 24 million tons 
in 1981 while the output of magnetite ore 
remained constant at nearly 4.25 million 
tons. The value of hematite sold locally 
increased nearly 36% to $155 million while 
the value of hematite exports increased 
nearly 1496, in terms of local currency, to 
nearly $249 million. Iscor's Thabazimbi 
Mine in the Transvaal Province produced 
2.1 million tons of the 9.4 million tons of 
hematite treated in Iscor's three steel mills. 
Of the country's 4.24 million tons of mag- 
netite ore, 1.9 million tons was the vana- 
dium-bearing, titaniferous magnetite from 
the Mapochs Mine operated by Highland 
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Steel and Vanadium Corp. Ltd. in the 
Transvaal Province. Highland's 10th prere- 
duction kiln was commissioned in June of 
1981 and 3 more similar 250,000-ton-per- 
year kilns were to be installed before 1985. 
Magnetite ore continued to account for 
about 15% of the total iron ore production 
in 1981 and was chiefly used for domestic 
consumption. Palabora produced 120,000 
tons of finished magnetite concentrate dur- 
ing the year. 

Iron and Steel.—Iscor consumed slightly 
more crude ore in 1981 than in 1980, but 
consumption of dolomite increased by about 
5%. Steel production of 6.86 million tons, 
was down nearly 4% from that of 1980 and 
consisted of 52% ingots and 48% contin- 
uously cast blooms and slabs, most of which 
supplied the construction and other local 
industries. The total net sales value was 
$2.26 billion, an increase of more than 3% 
in terms of local currency, and the net 
pretax profit was more than $72 million, a 
drop of nearly 2096 in terms of local curren- 
cy. Iscor's Vanderbijlpark facility accounted 
for about 3.5 million tons of the steel output 
while its Pretoria works and Newcastle 
works produced, 1.5 and 2.0 million tons, 
respectively. The quality of Iscor's railroad 
Steel was improved during the year by the 
addition of a degassing plant at Pretoria. 
Iscor has awarded a contract to Lurgi 
Chemie und Huttentechnik GmbH of the 
Federal Republic of Germany for the con- 
struction of a four-kiln, 600,000-ton-per-year 
direct-reduction plant at Vanderbijlpark by 
1984. A 75,000-ton-per-year plant incorpo- 
rating a process developed by Direct Reduc- 
tion Corp. of New York was also under 
construction at Germiston, by Davy McKee 
Ltd. of the United Kingdom, on behalf of 
Scaw Metals Ltd. 

The corrosion-resistant 3CR12 alloy de- 
veloped by the Southern Cross Steel Co. 
(Pty.) Ltd. of Middelburg has proven to be 
popular for ore chute liners, agitation leach 
tanks, and other installations requiring re- 
sistance to wet abrasion and corrosion and 
an amenability to fabrication by welding 
even in thicknesses as great as 20 millime- 
ters. During 1981, a new plant was commis- 
sioned at Middelburg to increase the capaci- 
ty of the meltshop from 20,000 to 200,000 
tons per year and to provide additional 
continuous casting, as well as hot- and cold- 
rolling facilities. 

Lead and Silver.—The country's only ma- 
jor lead producer, the Black Mountain Min- 
eral Development Co. (Pty.) Ltd., managed 
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and 51% owned by GFSA, and 49% owned 
by Phelps Dodge Corp. of the United States, 
continued its new operation near Aggeneys 
in the northwestern Cape Province. Al- 
though hard hit by generally depressed 
nonferrous metal and silver prices, the 
underground operation produced and mill- 
ed 1.15 million tons of complex lead-silver- 
copper-zinc ore during its first full year of 
operations. Lead concentrate containing 
nearly 100,000 tons of lead and more than 3 
million troy ounces of silver, and copper 
concentrate with 4,570 tons of copper and 
nearly 1 million troy ounces of silver, were 
trucked to a shipping point on the Sishen- 
Saldanha Railroad and thence to Saladanha 
Bay for export. Zinc concentrate, with near- 
ly 21,000 tons of zinc and about 45,000 troy 
ounces of silver, was shipped to the Zinc 
Corp. of South Africa Ltd. (ZINCOR) refin- 
ery at Springs in the Transvaal Province. 
ZINCOR is also a subsidiary of GFSA. 
Manganese.—The worldwide slump in 
the steel industry was responsible for near- 
ly a 12% drop in manganese ore production 
to barely over 5 million tons, with most of 
the decrease in the lower grade metallurgi- 
cal ores. The country's largest producer 
continued to be the 45% state-owned South 
African Manganese Amcor Ltd. with its 
Wessels, Mamatwan, and Lohathla Mines 
in northern Cape Province. The other major 
producer, the Associated Manganese Mines 
of South Africa Ltd. (AMMOSAL), operated 
the Black Rock, N'Chwaning, and Gloria 
Mines, and AAC continued to manage its 
deep underground Middelplaats Mine, also 
in northern Cape Province. The Gopane 
Mine, the country's only source of battery- 
grade ore, was entirely within the Bophu- 
thatswana Homeland. AMMOSAL was com- 
pleting a major expansion program to pro- 
vide additional mining capacity at its ferro- 
manganese facilities in Transvaal Province. 
The country’s manganese mining capacity 
was estimated to exceed 9 million tons per 
year and its ore reserves were sufficient to 
last for several hundreds of years. It retain- 
ed its position as the world's foremost ex- 
porter of ferromanganese and electrolytic 
manganese metal, and as a major supplier 
of metallurgical ore and manganese chemi- 


Nickel and Platinum-Group Metals.—All 
statistics concerning the volume of these 
metals were classified by the Government 
of the Republic of South Africa. Virtually 
all were produced by three major companies 
operating a number of mines exploiting the 
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Merensky Reef in the Bushveld Igneous 
Complex in Transvaal Province. Local sales 
of nickel were down a little more than 10% 
in terms of local currency with a value 
equivalent to slightly more than $2 million 
while export sales were worth nearly $66.2 
million, an increase of 15% over the 1980 
revenue. 

Rustenburg Platinum Holdings Ltd., with 
its associated Matthey Rustenburg Refiners 
Pty.) Ltd., continued to be the world's 
largest producer of platinum metal. À new 
base metal refinery with a capacity of 
19,000 tons per year of electrolytic nickel 
was commissioned in October 1981. Rusten- 
burg's precious metal refinery at Wades- 
ville, owned jointly with Johnson Matthey 
and Co. of the United Kingdom, had an 
estimated output of 1.3 million troy ounces 
of platinum-group metal in 1981. Portions of 
Rustenburg's four mines were in the 
Bophuthatswana Homeland. Total produc- 
tion of nickel was estimated at 18,000 tons, 
part of which came from the new base metal 
refinery commissioned by Rustenburg's as- 
sociate, Matthey Nickel Ltd., in October 
1981. 

Impala Platinum Mines (Pty.) Ltd., the 
country's second largest platinum-group 
metal producer, had an estimated produc- 
tion of 945,000 troy ounces of platinum- 
group metal. Impala's mines and most of its 
concentrating and smelting plants were in 
the Bophuthatswana Homeland. Its base 
and precious metal refineries were at 
Springs in Transvaal Province. Portions of 
the Impala operations were also in Bophu- 
thatswana which reportedly mined more 
than 3096 of the total world production of 
platinum.* 

Western Platinum Ltd. (Wesplat) was 
building a new 60,000-ton-per-month con- 
centrator, at a cost of $15.9 million expend- 
ed in 1981, to treat platinum-chromium ore 
from the UG2 reef in the Bushveld Igneous 
Complex. The plant was expected to pro- 
duce a platinum-group metals concentrate 
containing minor chromite, a chromite-rich 
(3596) reject that would be stockpiled, and 
tailings. The new plant was to be commis- 
sioned by mid-1982. Meanwhile Wesplat 
was mining nearly 122,000 tons of ore per 
month from the Bushveld's Merensky Reef, 
and milling about 110,000 tons per month to 
produce a sulfide concentrate with plat- 
inum-group metals and nickel. About 12,000 
tons per month of the Merensky Reef ore 
was being stockpiled for use as a sweetener 
in the UG2 ore to be treated in the new 
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concentrator. Wesplat's Merensky Reef ore 
contains 6.5 grams per ton of platinum- 
group metal and its UG2 ore contained 4.8 
grams per ton of platinum-group metal. 
Wesplat's production for 1981 was 132,000 
troy ounces of platinum-group metal. 

Tin.—World tin prices fluctuated consid- 
erably but were generally low during the 
first half of 1981, and rose to a record high 
of nearly $8.30 per pound in November. 
Production was somewhat lower than that 
of 1980, and the quantities and values of 
both local and export sales were substan- 
tially below those of 1980. The country's 
leading producer, GFSA's Rooiberg Miner- 
als Development Co. Ltd., increased its pro- 
duction of tin-in-concentrate to a record 
2,386 tons by retreating old tailings through 
the recently commissioned flotation plant 
at its "C" Mine. Union Tin Mines Ltd., also 
managed by GFSA, saw production levels 
decline despite retreatment of old tailings. 
Zaaiplaats Mining Co. Ltd., controlled by 
the AAC managerial subsidiary Zimro (Pty.) 
Ltd., was replacing old equipment in a 
general rehabilitation program. New tube 
mills replaced the old stamp battery in an 
attempt to increase throughput and exploit 
large bodies of low-grade mineralization. 

Titanium, Vanadium, and Zirconium.— 
Ancient beach sand dunes north of Richards 
Bay continued to be mined by Tisand (Pty.) 
Ltd., and Richards Bay Iron and Titanium 
Ltd. smelted the ilmenite sand recovered by 
Tisand's floating dredges into pig iron and 
titanium slag. Substantial quantities of ru- 
tile, zircon, and monazite concentrates were 
also recovered by a land-based electro- 
magnetic-electrostatic plant 8 kilometers 
from the dredging operations. The zirconi- 
um mineral, baddeleyite, was also recovered 
as a byproduct of phosphate and copper 
mining at Palabora. 

The world's largest deposit of titaniferous 
magnetite with exploitable amounts of va- 
nadium was mined at the Mapochs Mine 
operated by AAC's Highveld Steel and Va- 
nadium Corp. Ltd. in the Steelpoort-Roos- 
senekal area of Transvaal Province. The 
ores were from the Bushveld Igneous Com- 
plex and were treated in one of Highveld's 
eight roasting units at Witbank. Union 
Carbide Corp. of the United States reported 
reduced operations of its vanadium produc- 
tion facilities at Brits and Bon Accord. 

Zinc.—Anglovaal's Prieska Mine contin- 
ued to be the Republic's chief zinc producer 
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from its four-product (copper, zinc, lead, and 
pyrite) mine at Copperton, 65 kilometers 
southwest of Prieska. The mine produced 
125,579 tons of zinc concentrate that was 
transported by rail to GFSA’s ZINCOR 
smelter-refinery near Springs in Transvaal 
Province. GFSA's Black Mountain oper- 
ation near Aggeneys in northwesten Cape 
Province produced and shipped about 42,000 
tons of zinc concentrate containing 20,750 
tons of zinc to the Springs refinery. Iscor 
reported the production of 47,200 tons of 
zinc concentrate that was shipped from its 
Rosh Pinah Mine in Namibia to its Vander- 
bijlpark complex southwest of Pretoria for 
smelting and the manufacture of galvanized 
sheet iron and wire. 


NONMETALS 


Andalusite and Related Minerals.—The 
Republic of South Africa continued to be 
the world’s largest producer and exporter of 
andalusite and sillimanite through 1981. 
Output of the two minerals declined 8% and 
4%, respectively, during the year and ex- 
port volumes and values declined 44% and 
43%, respectively, for andalusite and 38% 
and 15%, respectively, for sillimanite. Local 
sale of andalusite increased 24% in volume 
and 46% in local currency value, while 
domestic sales of sillimanite declined 29% 
in volume, but the value in local currency 
increased 6%. 

Weedon’s Minerals (Pty.) Ltd., operating 
near Thabazimbi, continued as the coun- 
try’s largest producer of andalusite, and 
Pella Refractory Ores S.A. (Pty.) Ltd. and 
R.G. Niemoller, with mines near Aggeneys 
in the Namaqualand area of northwestern 
Cape Province, were the chief producers of 
sillimanite. The Hudson andalusite mine 
near Penge, and the Lager andalusite mine, 
both in the Lebowa homeland between Pie- 
tersburg and Sandton in the Transvaal 
Province, were sold to the Rand London 
Corp. during the year. The Hoogenoeg anda- 
lusite mine near Roodepoort in the Trans- 
vaal Province was acquired by a French 
company, Denin-Anzin Mineraux, which 
was improving the facilities for increased 
production. 

Asbestos.—Production of chrysotile as- 
bestos declined 28% as a reflection of the 
worldwide trend against the use of this 
industrial mineral. Output of the more 
flexible crocidolite, “blue,” asbestos also 
decreased by 14% but output of amosite 
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asbestos, unique to the Republic of South 
Africa, increased 10% to 56,834 tons. Bar- 
low Rand’s TCL continued to acquire asbes- 
tos mines from the Swiss Eternit AG's 
Zimbabwean and South African subsidiary, 
Everite Ltd., following the acquisition of a 
number of crocidolite mines from Cape 
Industries Ltd. By midyear TCL owned 75% 
of the South African and world crocidolite 
potential. Most of the remaining crocidolite 
producers were held by Griqualand Explo- 
ration Ltd., a Gencor subsidiary. In the 
latter part of 1981, Gencor purchased all of 
TCL's asbestos interests for $50 million in 
cash and shares. Crocidolite asbestos from 
the Wandrag Asbestos (Pty.) Ltd., held by 
Duiker Exploration Ltd., a subsidiary of the 
Lonrho Group was marketed by Gencor's 
Griqualand, which thus had a monopoly on 
crocidolite by yearend and was able to 
supply the softening demand by streamlin- 
ing the more profitable and closing the less 
profitable mines. 

Gencor also owned the Msauli crysotile 
asbestos mine, in the Barberton district of 
Transvaal Province, which was plagued by 
production troubles throughout the year. 
All of the country's amosite asbestos came 
from the Penge Mine, operated by Egnep 
(Pty.) Ltd., which was included in the Cape 
package acquired successively by TCL and 
Gencor. Most of Penge's output was export- 
ed and had a value of $24 million. 

Diamond.—The Republics diamond 
industry‘ was the hardest hit of its diverse 
mineral industries with a drop of 42% to 
$1.86 billion in sales by the Central Selling 
Organization (CSO) of De Beers Consolidat- 
ed Mines Ltd. This reflected a drop of 48% 
to 8390 million in the CSO purchase price of 
the country's 8.1 million carats of diamonds, 
down 4% in quantity sold despite a 12% 
increase in the number of carats produced. 
Table 6 shows the details of marketed dia- 
monds from various sources in the Republic 
of South Africa and the average sales value 
per carat for 1981 compared with that of 
1979-80. 

The Finsch Mine, 150 kilometers north- 
west of Kimberley in northern Cape Prov- 
ince, continued to be De Beers' largest 
producer in the Republic of South Africa 
since 1979, and was its second largest pro- 
ducer in the world, surpassed only by the 
Orapa Mine in neighboring Botswana. Al- 
though underground mining had started 
and development was continuing, most of 
Finsch's 4.8 million tons of ore was recover- 
ed from the 160- to 200-meter levels of the 
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open pit, and overburden stripping of the 
112- to 172-meter benches continued. Dia- 
mond recovery was greatly improved during 
the first full year of operation of the new 
treatment plant that recovered 4,463,944 
carats for an average yield of 92.13 carats 
per 100 tons of ore, an increase of more than 
50% over the 1980 recovery. On August 19, 
1981, the Finsch Mine's 736-meter shaft was 
completed. It was the first vertical shaft 
sunk in the Republic of South Africa using a 
six-boom jumbo drill rig in place of about 40 
handheld air drills, reducing the labor force 
on the shaft bottom by 50%. Since startup 
in February 1980, 52,800 cubic meters of 
rock has been excavated from the 9-meter- 
diameter shaft, and an additional 19,800 
cubic meters were excavated from six hoist- 
ing stations at various levels. 

Of the four kimberlite mines near the 
town of Kimberley in Cape Province, only 
the Bultfontein underground mine increas- 
ed production by barely 1% over that of 
1980. Bultfontein produced 663,200 tons of 
ore containing 40.41 carats per 100 tons 
from the 580- and 700-meter levels. A rim- 
loading section at the south of the 570- 
meter level was completed in December 
1981. Water tunnels around the Bultfontein 
pipe were completed in August. and drain- 
age holes were being drilled from the tun- 
nels at yearend. The Bultfontein dumps 
yielded 367,510 carats of diamond from 
1,131,400 tons of ore with a grade of 32.48 
carats per 100 tons. Substantial tonnages 
have been added to reserves as a result of 
continued sampling of old dumps near 
Bultfontein. The Wesselton Mine produc- 
tion continued to be the largest of the mines 
near Kimberley, with 1,377,200 tons of ore 
which yielded 274,399 carats at a grade of 
19.92 carats per 100 tons, a drop of 1796 
below that of 1980. Part of the drop was due 
to waste rock dilution from the 785-meter 
block cave area which accounted for 857,000 
tons of ore. The mining of higher level 
remnants produced 520,000 tons of ore and, 
following additional mine development, the 
practice was to be extended to remnants of 
ore above the 713-meter level. The 920- 
meter haulageway was fully equipped, and 
development of the 920-meter sublevel cave 
section was continued. 

At the original De Beers Mine, 127,989 
carats were produced from 663,300 tons of 
ore at a grade of 19.30 carats per 100 tons. 
The ore was drawn nearly equally from the 
745-meter level block cave section and from 
sublevel caving on the 620-meter level 


THE MINERAL INDUSTRY OF SOUTH AFRICA 


where ground pressure problems were ap- 
parently obviated by orienting the develop- 
ment drives in an east-west direction in- 
stead of a north-south direction. Develop- 
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ment for mining the area above the 745- 
meter east block cave was extended to the 
585-meter level. 


Table 6.—Republic of South Africa: Marketed diamond output, by Province 


1979 1980 1981 
Pri Price Price 
; Output Output Output 
Province per per per 
(carats) rat (carats) carat (carats) t 
Mine diamond: 
Transvaaaallll 2,033,993 839.60 2, 342,715 839.92 1,871,107 328.08 
Cape Province 3,680,787 45.58 3,902,256 52.04 4,693,074 21.12 
Orange Free State 441,050 117.34 531,708 167.92 353,082 98.07 
S ³˙·¹¹]Ü Ü eere 6, 155, 830 48.75 6,716,619 56.94 6,917,268 31.00 
Alluvial diamond: 
Transvaaaaalll 22,268 325.21 26,882 : 23,902 282. 
Cape Province 1,995,046 172.45 1,645,920 189.12 1, 171,100 144.59 
Orange Free State 7 261.80 764 115.13 127 544. 
Total. coelum LL 2,017,821 174.13 1,073,566 194.19 1,195,129 147.38 
Grand total 8,173,151 79.70 8,450,245 84.13 8,112,392 48.14 


Source: Republic of South Africa De 
Minerals, October-December 1981, p. 2. 1 


The 586,000 tons of ore from the Dutoit- 
span Mine came from the 760-meter block 
cave area and yielded 98,758 carats of dia- 
mond at a grade of 16.83 carats per 100 tons. 
The water tunnels around the pipe were 
completed in July and drainage-hole drill- 
ing from the tunnels was nearly complete. 
The headgear and the return airways to the 
new ventilation shaft were completed early 
in the year. The shaft was to the 580-meter 
level by yearend and commissioning was 
nearly complete. Drilling and sampling of 
the Kamfersdam kimberlite, 5-kilometers to 
the north, has continued with disappointing 
results. 

Ore production at the Premier Mine, 10 
kilometers north of Pretoria in Transvaal 
Province, declined 16% from that of 1980 to 
6.8 million tons. Ore from the underground 
mine, at 5.2 million tons, was slightly less 
than that mined in 1980, the grade was 
substantially lower at 28.81 carats per 100 
tons, and diamond output declined nearly 
396 to 1,501,157 carats. The throughput of 
the retreatment plant was reduced to 1.6 
million tons by the fine-grained material 
handled, but the grade of the dump ore 
increased nearly 60% to 33.64 carats per 
100 tons, and production of diamonds in- 
creased to 538,654 carats from this source, 
to achieve Premier's total of 2,039,811 car- 
ats in 1981, greater by 625 carats than that 
of 1980. The heavy media separation plant 
for fines was an improvement on the old jig 


ment of Mineral and Energy Affairs, Quarterly Information Circular, 
d= US$1.149 for 1981. 


plant, but harder ore has adversely affected 
the release and recovery of small diamonds. 
The No. 3 ventilation shaft was completed 
by June, but the underground crusher was 
not commissioned until December because 
of poor ground conditions in the crusher 
chamber. 

The Koffiefontein Mine, 80 kilometers 
southeast of Kimberley in the Orange Free 
State, recorded a 10% drop in ore produc- 
tion and a 25% drop in diamond production 
with 3.3 million tons of ore yielding 322,635 
carats of diamonds at a grade of 9.89 carats 
per 100 tons. Opencast mining stopped in 
August and underground mining failed to 
reach the target rate because of large boul- 
ders of hard kimberlite left in the under- 
ground haulageways from open pit haulage 
roads blasted in the last stages of conver- 
sion to undergroung mining. 

De Beers Namaqualand Div. recovered 
virtually all of the company's alluvial dia- 
monds but production was down 15% after 
closure of the new Tweepad facility in June 
because of declining prices and demand for 
gem diamonds. In the Koingnass area, 1.4 
million tons of ore was treated with 288,900 
tons of washed gravels from the Mitchells 
Bay screening and washing plant, to pro- 
duce 550,119 carats of diamond at an aver- 
age grade of 32.81 carats per 100 tons. The 
decline of 13% from that of 1980 was 
slightly more than was envisaged when the 
target production was reduced by 10% in 
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June. Similarly, the 19% reduction in the 
4.5 million tons of terrace gravel from the 
Buffels complex was accompanied by a 17% 
decrease in recovery to 622,486 carats at a 
grade of 13.72 carats per 100 tons. The 
Langhoogte Mine treated 323,500 tons of ore 
and recovered 41,472 carats of diamonds, 
9% less than that of 1980. Overburden 
stripping was completed at Langhoogte. 
Sand removal continued in the Tweepad- 
Annex Kleinzee area where erection of a 
new 46-cubic-meter-capacity dragline for 
overburden stripping was nearing comple- 
tion. 

De Beers was continuing to evaluate 
diamond-bearing terrace gravels in Nama- 
qualand and kimberlites near Venetia in 
northern Transvaal Province. 

The Messina (Transvaal Development 
Co. Ltd. paid $1.15 million on March 1, 1981, 
for a 7296 interest in the Bobbejaan kimber- 
lite fissure mine owned by Guniting and 
Mining Enterprise (Pty.) Ltd., 60 kilometers 
west of Warrenton in northern Cape Prov- 
ince. The remaining 2896 interest was 
acquired in October. Treatment of tailings 
and the ore extracted during underground 
mine development yielded diamonds at an 
average rate of 13 carats per 100 tons. 
Production was not declared, but 3,800 car- 
ats of diamonds were sold during the year at 
an average price of nearly $150 per carat. 

Brazil Diamante Beperk erected a new 
recovery plant on the farm Hondeklip south 
of Kleinzee on the Namaqualand coast, and 
two other companies, Buffels Bank Dia- 
mante Beperk and Namex (Pty.) Ltd. com- 
missioned new plants in Namaqualand's 
Richtersveld area. 

The Alexander Bay State Alluvial Dia- 
mond Diggings produced 125,405 carats of 
diamonds in 1981, 10% less than that of 
1980. The sales price averaged $245 per 
carat and the average size stone was 0.35 
carat. The cumulative weight of the larger 
diamonds increased 19% to 2,245.7 carats, 
ranging in size from 9.8 to 109.6 carats. The 
increase was due to the greater recovery of 
diamonds from the seabed where the aver- 
age size was 0.70 carat. Seabed production 
involved 848.8 cubic meters of gravel con- 
taining 9,477.3 carats of diamonds, more 
than twice the quantities involved in 1980. 
A substantial program of plant and infra- 
structure rehabilitation involved the expen- 
ditures of $1.3 million for new staff housing 
and almost $4 million for rehabilitation of 
the plant during 1981. 

Fluorspar.—The country's position as the 
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world's second largest fluorspar producer 
was maintained in 1981 despite a 5% de- 
cline in production to 496,521 tons. Gencor's 
Buffalo Mine continued to be the world's 
largest fluorspar mine with a capacity of 
240,000 tons per year. The Rand Mines Ltd. 
Marico operation had the capacity to pro- 
duce 180,000 tons per year of acidspar, and 
the nearby Ottoshoop Mine, operated by 
Chemspar Ltd. a subsidiary of Phelps Dodge 
Mining Ltd., had a capacity of almost 
100,000 tons per year. The Vergenoeg Min- 
ing Co. Ltd., owned by Bayer A.G., contin- 
ued operation of its 115,000-ton-per-year 
facility at Pienaarsriver. Early in 1981, it 
was announced that Armco Bronne, the 
exploration and development subsidiary of 
the U.S. company, Armco Inc., would spend 
$27 million to develop and mine a 20- 
million-ton fluorite deposit near Zeerust 
and export 200,000 tons of fluorite per year 
for the U.S. steel industry. It was later 
announced that the project had been discon- 
tinued. Most of the country's ceramic and 
metallurgical grades of fluorspar were sold 
for consumption by the domestic refractory 
and steel industries. Most of the acid-grade 
fluorspar was exported chiefly to the United 
States, Japan, and the Federal Republic of 
Germany. Total exports declined 13% to 
405,958 tons but the value increased 25% 
from that of 1980 to $52 million. 
Phosphate.—Most of the Republic's sup- 
ply of phosphate fertilizer came from the 
Foskor operation at the Palabora carbona- 
tite deposit in northeastern Transvaal Prov- 
ince. Apatite-bearing carbonatite contain- 
ing 8% to 9% phosphorus pentoxide (P. O,) 
was mined and milled to a concentrate 
containing in excess of 30% P,O,. Most of 
the concentrate was sold to Federale 
Kunsmis Ltd. and Triomf Fertilizer (Pty.) 
Ltd., which manufactured phosphoric acid 
for export. Crude phosphate rock produc- 
tion was down 1196 to 17.7 million tons, and 
concentrate production dropped 18% to 2.6 
million tons in 1981 from that of 1980, 
largely because of Foskor cutbacks follow- 
ing weak demand for exports of phosphoric 
acid, largely to Brazil. Foskor continued to 
receive apatite-rich overburden stripped by 
Palabora to facilitate mining its copper ore 
and the coarse, apatite-rich tailings from 
the Palabora concentrator which were 
pumped directly into the Foskor mill. Like 
Palabora, Foskor instituted savings of diesel 
fuel by installing electric trolley lines over 
haul roads out of its open pit. In addition to 
the country's phosphoric acid production, 
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which amounted to 229,601 tons exported in 
1981, about 825,000 tons of phosphatic fertil- 
izers, and 1,880,000 tons of various artifi- 
cially mixed fertilizer blends incorporating 
some phosphate, were manufactured in the 
Republic of South Africa. 


MINERAL FUELS 


Coal.—The value of the Republic's coal 
output set a new record of more than $2.4 
billion in 1981, when production of bitumi- 
nous coal increased 36% to 126.36 million 
tons and anthractie output rose 3% to 4.02 
million tons. Total coal exports increased to 
nearly 30 million tons worth $1.12 billion, 
and local sales of nearly 98 million tons had 
a value of $1.30 billion. More than 6096 of 
the coal sold locally was used for coal-fired 
power-generating stations which supply 
93% of the country's electricity. A large 
part of the stations was operated by the 
state-managed Electricty Supply Commis- 
sion (Escom). Sasol’s Bossjesspruit coal 
mine, the source of raw material for the 
Sasol II and III plants, achieved a produc- 
tion of 1 million tons of coal during July, 
believed to be the world’s largest monthly 
output from an underground mine. 
Bossjesspruit used two 2,000-ton-per-hour 
belt conveyors in the haulage drift to its 11- 
meter-diameter service shaft. Sasol II oper- 
ated at 80% of its planned capacity in 
January 1981. 

Other coal mining achievements during 
the year were: A continuous drum-type 
miner at Escom’s Matla Colliery produced 
118,794 tons of coal in May; a conventional 
mechanized section at AAC’s Kriel Colliery 
produced 207,393 tons of coal during Au- 
gust; and a longwall section at Sasol I’s 
Sigma Colliery had an output of 210,000 
tons of coal during October. 

Iscor’s Grootegeluk’s coal mine near Ellis- 
ras in northern Transvaal Province was 
officially opened in April 1981 and produced 
just over 700,000 tons of coking coal during 
the remainder of the year. Grootegeluk 
installed in-pit crushers and conveyor sys- 
tems to expedite overburden removal, and 
an electric trolley system over the haulage 
roads out of the pit to conserve diesel fuel. 
Grootegeluk commenced the storage of 20 
million tons of middlings coal to be used by 
Escom in 1986. The fine coal was spread 
into dumps by scoop-trams, leveled, and 
compacted to exclude air. A number of 
thermocouples were buried in the dump 
which was covered and monitored monthly 
with infrared photography to reveal areas 
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of heat buildup. The first 1-million-ton 
dump was completed and a 4-million-ton 
unit was in progress at yearend. 

Iscor’s Durnacol Mine produced 1.3 mil- 
lion tons and the company purchased 4.3 
million tons of coking coal from the private 
sector. The AAC's subsidiary, Anglo- 
American Coal Corp. Ltd., was the source of 
28% of the country’s coal output during 
1981, and by yearend was contemplating 
the expenditure of more than $1.5 billion to 
develop and equip four new mines for sup- 
plying thermoelectric power stations and 
for export. The Kleinkopje opencast mine of 
AAC’s South Africa Land and Exploration 
Co. Ltd. was increasing production to the 
scheduled 4.8 million tons per year. The 
plan was to supply 2.5 million tons for the 
export market, 1.6 million tons for the 
Transvaal Coal Owners Association, and 
700,000 tons of low-ash, metallurgical coal 
to Iscor during 1982. The Reitspruit Col- 
liery, jointly owned by Barlow Rand’s TCL 
and Shell South Africa Ltd., a subsidiary of 
Royal Dutch/Shell, was establishing its 
place as one of the largest and most me- 
chanized of the nation’s opencast collieries. 

The Minister of Mineral and Energy Af- 
fairs announced that after the 44-million- 
ton-per-year coal export target has been 
achieved, probably by the mid-1980's, an 
export ceiling of 80 million tons per year 
would apply. The country’s coal reserves 
were restated as 110,000 million tons of 
which 51,000 million tons was extractable. 

Petroleum.—The state-owned Southern 
Oil Exploration Corp. (Pty.) Ltd. spent $75 
million chiefly on offshore drilling of 
13 drillholes with an aggregate depth of 
43,988 meters plus 1 hole abandoned at 
533.4 meters because of adverse water cur- 
rents. Two of 4 west coast drillholes war- 
ranted drill-stem-tests as did 6 of the 10 
holes drilled off Mossel Bay and the south 
coast. The better results were encountered 
90 kilometers south of Mossel Bay where 
hole F-A4 cut three sandstone zones with a 
total permeable thickness of 14 meters, 
which yielded 24 million cubic feet of gas 
and 46 cubic meters of natural gas liquids 
(NGL) per day. Hole F-A5 had one 6.5-meter 
zone permeable with 4.4 million cubic feet 
of gas and 18 cubic meters of NGL, and F-A6 
had 10 meters permeable in two zones with 
13 million cubic feet of gas and 25 cubic 
meters of NGL per day. The combined 
fractions contained 88% methane, 6% eth- 
ane, 3% propane, and 8% of higher hydro- 
carbons. 
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Sasol II's plant was completed in 1981 and 
production has intermittantly exceeded 
80% of its designed capacity. Sasol III was 
judged 90% complete by December 1, 1981, 
and some front-end units had been started. 
Production was scheduled for the second 
quarter of 1982. Sasol's research and devel- 
opment department was building a pilot 
plant of an improved synthesis reactor at 
Sasolburg, and was discussing the erection 
of a coal gasifer with Westinghouse Electric 
Corp. of the United States, as an addition to 
the Lurgi-Sasol gasifiers presently employ- 
ed 


Uranium.—Production of uranium oxide 
U. O.) declined less than 1% during 1981 
largely due to reduced production at Gen- 
cor's West Rand Consolidated Mine, 51%; 
JCIs Randfontein mine, 9%; and several 
small producers. Increased production was 
recorded at AAC's Joint Metallurgical 
Scheme in the Orange Free State, 12%; the 
Ergo tailings treatment plant in the Trans- 
vaal Province, 5%; Barlow Rand's Harmony 
Mine, 18%; and Rio Tinto-Zinc Corp.'s Pala- 
bora Copper Mine, 62%. Production records 
from 1978 through 1981 are shown in table 


7. West Rand Consolidated announced in 
July its intention to cease operating its 
uranium section and to concentrate on gold 
recovery. In August 1981, Gencor announc- 
ed that its $200 million Beisa uranium 
mine, held and developed by Union Corp. 
Ltd. since 1938 and due to come onstream 
early in 1982, would be acquired by St. 
Helena Gold Mines Ltd. so that the capital 
outlay could be deducted from the latter's 
taxes. Reimbursement to Beisa was to be in 
preference shares issued by St. Helena that 
entitled the holders to 85% of Beisa's net 
profit after payment of royalties, taxes, 
capital expenditures, etc. Royalty of 15% of 
Beisa's gross income was payable to an AAC 
subsidiary and to Gencor as the most recent 
owners of the Beisa property.* 


Physical scientist, Division of Foreign Data. 
re necessary, values have been converted from 
South African rand (R) to U.S. dollars at the rate of 
R1zUS$1.2854 for 1980 and RI = US$1.149 for 1981, as 
shown in the International Financial Statistics, v. 35, No. 


7, July 1982, p. 366. 
U.S. Embassy, Pretoria. State Department 
Airgram A-43, June 8, 1982, p. 2, para. 3. 
urces: De Beers Consolidated Mines Ltd. Annual 
Report 1981; Republic of South Africa Department of 
Mines and Energy Affairs, Annual Report 1981. 
$ Mining Magazine. Beisa Mine. June 1982, pp. 448-457. 


Table 7.— Republic of South Africa: Production of U, O., by producer 


Producer 


1978 1979 1980 1981 


ze 653,059 616,262 917,116 1,093,416 
Eu 292,212 285,110 324,482 315,502 


mee 000 620,400 603, 631,750 
or 117,828 134 295,314 

= 839 540,925 490,822 580,428 
s 365,889 394,210 435,242 418,663 
E 140,860 121,252 140, 

Da 96,081 412,959 646,452 591,774 
E 1,059,851 1,273,415 1,758,386 1,693,569 
zum 5,119 274 251 327 
e 312,914 367,512 385,9 190,258 


; 24 
E 183,365 199,002 212,562 212,484 
reps eps 218,945 113,619 667,856 


Bc 4,672,017 5,637,000 7,295,375 1,234,421 


! Includes recovery of UsOs from concentrates and tailings produced by the Free State Geduld, Free State Saaiplaas, 
President Brand, President Steyn, Welkom, and Western Holdings Mines, all subsidiaries of Anglo-American Corp. in the 


Orange Free State Province. 


Source: Chamber of Mines of South Africa. Quarterly Analysis of Working Results, October-December 1978-81; 


Republic of South Africa, Department of Mineral and Ene 


r-December 1981; Annual Reports, Palabora Mining 


1978-81. 


Affairs, 8 tatistical and Other Data on Minerals, 
. Ltd. 1978-81, and East Rand Gold and Uranium Co. Ltd., 


The Mineral Industry of Spain 


By Roman V. Sondermayer! 


During 1981, Spain remained mineral- 
poor relative to its industrial demand. Im- 
ports of mineral commodities into Spain 
were approximately 70% of the value of 
minerals, including fuels, that Spain con- 
sumed during 1981. To alleviate this depen- 
dence on foreign sources of raw materials 
and relieve pressure on the trade balance, 
the Government of Spain continued to 
make efforts to increase domestic produc- 
tion of minerals available in the country 
and to encourage export of these minerals. 

However, Spain was an important pro- 
ducer and processor of certain minerals 
during 1981. The minerals produced in 
Spain with global significance were mer- 
cury, with a 24% share of world production; 
pyrites, with 11%; fluorspar, with 6%; and 
potash, with 296. Activities of the mineral 
sector varied from commodity to commodi- 
ty; growth was strongest in coal production, 
reflecting the switch to coal consumption in 
the country. 

Activities in sectors producing and proc- 
essing nonenergy minerals were partly af- 
fected by recession. Stagnation and reduced 
demand were characteristic of the nonfuel 
sector during 1981. Mineral commodities 
whose prices declined on world markets had 
the lowest level of activity. 

Some commodities, such as aluminum, 


lead, and zinc, however, showed some im- 
provement in their operations during 1981. 
These improvements resulted from efforts 
of the Government to foster the Plan Na- 
tional de Abastecimiento de Materias Pri- 
mas Minerales (National Mineral Raw Ma- 
terials Supply Plan). 

During 1981, the economy of Spain suf- 
fered severe losses in agriculture owing to 
an unprecedented drought. Large imports of 
food put an additional burden on the trade 
balance. Industrial output was at the same 
level as that of the previous year. Unem- 
ployment was between 13% and 14% of the 
labor force while inflation was at 14%. The 
mineral industry's share in the gross na- 
tional product was between 11% and 12%, 
including metal refining, petroleum refin- 
ing, and the processing of nonmetals; how- 
ever, the extractive sector's share alone was 
less than 1%. The mineral industry, includ- 
ing processing, employed about 500,000 per- 
sons during 1981. 

Principal events in the mineral industry 
of Spain during 1981 included closing of the 
Aznalcólar copper mine, development of 
the Sotiel copper mine, exploration of a lead 
and zinc deposit at La Troya, and the 
beginning of production at four new coal 
mines. 
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Table 1.—Spain: Principal mineral industry companies and locations, by commodity 


Commodity Major companies Location of principal facilities 
Alumina __________~_ Alümina de Espana S. AA Plant at San Ciprián. 
Aluminum Aluminio Espanol S. A Do. 
FCW Endasa S. AAA Plant at Aviles and Valladolid. 
DO a See Aluminio de Galicia S. AA Plant at La Coruna and Sabiñánigo. 
Bituminous coal Hunosa S. AKK Mines i m Asturias. 
ment Asland S. Ill.. sante 
Copper ore Rio Tinto Minero S.A KK ines at Rio Tinto. 
Copper, refined 0W%0%h ³o»? LL M Refinery at Huelva. 
Ferroalloys. -- ------- Soc. Espanola de Carburos Metálicos S.A_ Plant at Berga. 
Hidro Nitro Espanolas S. _________ Plant at Monzón. 
Ferroaleaciones Espanolas S. A Plant at Medina del Campo. 
Iron ore Cía. Andalusa de Minas S. AAA Mine at Marquesado. 
Lead o res Sociedad Minera y Metallürgica de Mines at Mantas de los Azules, Unión. 
Penarroya de Espana. 
Lead smelter- ... „ü Ü˙;»iàm q! E E Smelter at Santa Lucia. 
Mercur Cousejo de Administration de Minas de Mines and smelter at Almadén. 


Almadén. 


Empresa Nacional del Petróleo S.A A 


SoA Work at 


Refineries at Valle de Escombreras, 
Puertolano, and Tarragona. 


— Refineries at St. Cruz de Tenerife, Algeci- 


ras. 
Mine near Pamplona. 


m Mine near Suria. 
c adis Mines at Balsarney-Sallent and Cardona. 


Mines at Tharsis and La Zarza 
Works at Aviles, Felguera, Gijón-Moreda, 
and Gijón-Verina. 
acaldo-Sestao. 
Mines at Reocín and Rubiales. 
5 zinc plant at San Juan de 
ieva. 


PY uer cre Cía. Esp. de Petróleos S. A 
Potash ___________ Potasas de Navarra SQ. A 
Do lc mem Minas de Potasas se Suria S.A A 
Doc Sp hes Unión Explosivos Rio Tinto S.A A 
Pyrite - — o eom Tharsis Sulfur and Copper Co. Ltd -- 
Steel Empresa Nacional Siderurgica S. A 
Dolce bee cce Altos Hornos de Vizcaya S.A A 
Zinc ore Real Cía. Asturiana de Minas S. A 
Zinc, smelter...... E, qe E 
PRODUCTION 


Latest trends in production for 1977-81 


are shown in table 2. 


Table 2.—Spain: Production of mineral commodities’ 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980P 1981* 
METALS 
Aluminum: 
VERUM J ³ð2Lßuĩ ce Te ee EN 9,614 9,274 16,845 7,899 9,000 
etal: 
Primar 211,167 212,100 259,511 386,492 2396,600 
Secondary eee 40,000 39,100 42,000 43,000 40,000 
Antimony, mine output, metal content |... 331 442 501 625 600 
Arsenic, white 10 10 Ee: = a 
Cadmium meta!!! 303 253 222 309 310 
per: 
Mine output, metal content 735,962 733,948 25,644 42,483 51,400 
Metal: 
Blister: 
Jil LEE. 99,500 95,500 90,300 r €85,100 128,100 
Secondary . jj 18,000 17,000 18,000 r €18,000 20,000 
Total. s a 117,500 112,500 108,300 103,100 3148,100 
Refined: 
rr. Lco eI 130,000 117,000 119,400 127,700 122,400 
Secondary ----------------- 29,000 30,000 25,000 30,000 30,000 
Toal- See A 159,000 147,000 144,400 157,700 2152,400 
rod mne output, metal content _ .troy ounces. _ 117,800 102,882 91,404 108,154 105,000 
ron an 
Ore and concentrate including byproduct 
concentrate: 
Gross weight _______ thousand tons 8,321 8,580 8,827 9,227 8,565 
Iron content 88 4,122 3,906 3,994 4,372 4,218 
Metal: 
FCC do... 76,622 76,243 6,454 6,720 26,423 
8 ferroalloys_ - do- 805 375 434 374 283 


See footnotes at end of table. 
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Table 2.—Spain: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1977 1978 1979 1980P 1981° 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Steel: 
Crude thousand tons. . 10,921 r €11,044 E *12,058 12,333 12,662 
Castings and forgings_ _ _ _ _ _ do... 181 r €225 r 6246 258 250 
rr do- 11.102 711,269 12,304 12,586 212,912 
T Semimanufactures o. —— 12,164 10,801 9,202 9,472 NA 
ad: 
Mine, output, metal content ------------ 65,540 71,341 12,262 87,105 83,000 
etal: 
FUFFHffC/(CCôôÄĩÄ¹ A 89,177 83,400 87,200 84,300 11,000 
Secondary _ - - ----------------- 29,400 38,800 39,800 37,400 39,600 
Mercury: 
Mine output, metal content 
76-pound flasks_ — 26,850 29,588 33,275 49,198 50,000 
Metal. 202380 do... 27,031 31,037 32,375 48,038 49,000 
Silver: Mine output, metal content 
thousand troy ounces. _ 2,966 2,924 3,168 4,526 4,800 
Tantalum minerals (tin byproduct): 
Gross weight kilograms. _ NA NA NA 50,700 NA 
s Tantalum content - _---------------- NA NA NA 9,338 NA 
n: 
Mine output, metal content 641 711 496 437 475 
Metal, primar // 5,343 4,515 4,412 4,100 3,400 
Titanium dioxide ___________________- 39,478 39,336 *40,000 *40,000 40,000 
Tungsten, mine output, metal content 307 358 394 446 340 
genium; mine output, UsOs content |... 254 284 349 394 290 
inc: 
Mine output, metal content 98,316 146,844 142,745 183,120 180,000 
Metal, primary and secondary- - -- - ------ 156,600 177,000 182,700 151,800 184,000 
NONMETALS 
Bürité enn a wr. 84,280 71,457 74,700 59,827 65,000 
Bromine? ________________________~- 400 1400 400 4 400 
Cement, hydraulic, other than natural 
thousand tons 27,995 30,233 27,912 28,460 28,600 
ays: 
Attapulgite - - - oo eee ee ee 335,812 39,230 62,423 48,020. NA 
Bentenne 114,600 108,318 120,678 97,705 110,000 
Kaolin, marketable: 
C/ ĩ³˙ꝛiAAAA A a neue 66,490 51,961 12,425 46,066 50,000 
Washed__ bd)... nedum mM eu 232,145 193,136 204,106 181,116 NA 
Refractory, not further described _________ 352,519 294,799 427,817 NA 460,114 
Other thousand cubic meters 9,165 8,984 8,590 r €7,838 NA 
Diatomite and tripoli __.____._________ _ 28,281 21,370 27,196 23,460 23,500 
Feldspar_ ae 88 93,222 116,283 115,685 103,365 105,000 
Fluorspar: 
Gross weight 
Acid NER 211,825 201,505 155,278 204,596 272,500 
Metallurgical- grade 98,636 99,790 37,620 40,153 40,200 
Toal ĩ⅛˙¹ mA a ta 310,461 301,295 192,898 244,749 312,700 
Ca Fa content: 
Acid- grade 205,905 195,994 150,327 198,152 259,500 
Metallurgical- grade 15,960 16,893 : 29,631 31,500 
lr Se ee 281,865 272,887 178,927 227,783 291,000 
Gypsum and anhydrite, crude . . thousand tons 5,482 5,969 5,215 5,223 ,200 
Kyanite, andalusite, related materials 2,981 5,087 5,355 6,471 6,500 
Lime, hydrated and quicklime“ thousand tons. _ 400 350 400 450 450 
esite: 
err... 8E 161,869 128,627 147,761 153,933 150,000 
Crude ol e te LE 421,241 306,548 381,867 505,532 ,000 
Meerschaum - --------------------—- 97,630 131,817 202,810 286,232 NA 
/ aee METTE 2,934 3,345 5,169 4,831 4,800 
Nitrogen: N content of ammonia 
thousand tons 965 880 820 800 800 
Pigments, mineral: 
hebr v eL ĩðͤ K LI reu 12,365 12,221 15,078 13,696 14,000 
Red iron oxide 36,261 24,000 €25,000 €25,000 25,000 
Potash salts, K20 equivalent 561,630 612,581 667,560 658,230 705,000 
CCööÜĩ5r᷑!—k k E 931.793 902,402 779,118 1,086,417 ,000, 
Pyrites including cuprous, gross weight 
Ši thousand tons. _ 2,423 2,292 2,366 2,394 2,400 
t: 
Rock including byproduct from potash works 
do— 1.901 2,092 2,187 2,379 2,400 
Marine and other do____ , 1,277 1,260 1,129 1,200 


See footnotes at end of table. 
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Table 2.—Spain: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 19812 
NONMETALS —Continued 
Sand and gravel: Silica aand thousand tons 42,844 2, 438 2, 178 2,425 NA 
Sodium compounds: 
Sodium carbonate, manufactured do- *320 499 *500 *505 500 
Sodium sulfate: | 
Natural: | 
Glauberite, Na3SO, content 13,105 104,492 101,780 31,135 40,000 
Thenardite, NagSO4 content 107,411 102,975 106,022 118,324 120,000 
Manufactured. - -- ------------—- 174,307 121,704 €175,000 €175,000 175,000 
Stone:* 
Calcareous l 
Chalk__--------—- thousand tons 311 216 282 218 160 
Dolomite ---- 898 1.797 1.948 1.909 2,043 NA 
Limes tone do— ; 89,958 85,379 81,239 NA 
Marble do____ 69 722 823 753 NA 
F do... 6,483 6,557 7,708 7,150 NA 
hk a Mn do- 1,766 1,391 1,434 920 NA 
Granité 2 8 do- 5,712 6,693 6,794 7,224 NA 
OF oe i 3 os ie Rete do... : ,066 1,169 458 NA 
Phonolite _________________ - do. ___ 325 329 466 255 NA 
Porphyry -----------------—- do— 288 490 462 396 NA 
222A A ERE do- 650 717 790 708 NA 
uartz itte do- 399 426 448 401 NA 
d stone do- 2,055 1.749 1,265 1,633 NA 
Serpentine __._______.-____- do... 263 306 409 302 NA 
FEDERN AN do- 29,364 29,308 29,855 29,890 NA 
Strontium minerals 
Gross weint! 11,000 14,000 18,000 19,000 20,000 
$ Ra contet tun 9,680 12,320 16,560 17,480 18,500 
ulfur: 
S content of pyrites thousand tons 1,099 1,046 1,091 1,096 1,100 
yproduct: 
Of metallurgy - - -- --------- do- 129 117 120 125 135 
Of petroleum do. ___ 5 10 10 12 12 
Of coal (lignite) gasification.. _ . . -do- - - - 2 3 3 3 3 
Talc and steatite___________________-_~_ 60,070 61,892 71,047 73,949 75,000 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural... 14,556 13,100 8,710 NA NA 
Carbon been ee ek 52,745 °53 ,000 54,000 NA 
Coal (marketable): 
Anthracite ___________ thousand tons 3,761 3,831 3,796 4,077 NA 
Bituminous ________________~- do— 8,115 7,668 8,049 9,070 NA 
Lignit@..2 22 ee eee do 5,813 8.272 10, 696 15,390 NA 
M/ eRe Pa do... 17,689 19,771 22,541 28,537 NA 
Coke, metallurgical ____________-~~- do— 4.276 ; 3,897 ,000 NA 
Fuel briquets: 
Briqueta - - -- - -------------- do... 7 7 6 NA NA 
OV ORGS — ——— es a do— 69 43 40 40 NA 
Gas, natural, marketed . million cubic feet 152 531 363 300 NA 
/)7))))(lk((.õ.õö: ⁵ y 41.721 31.519 46,379 44,367 44,000 
Petroleum: 
Crude thousand 42-gallon barrels_ _ 7,208 7,134 8,383 11,732 11,969 
Refinery products: 
Gasoline, motor do- 44, 750 46,719 46,844 45,452 NA 
Jet fuel. l do_ _ __ 16,282 19,055 17,928 17,091 NA 
Keros ne do____ 2,264 893 473 1,061 NA 
Distillate fuel oil . _ do- R 78,136 83,272 80,219 NA 
idual fuel oil do... 137,246 138,875 139,663 151, 365 NA 
Lubricants including grease do- 1.791 706 1.657 386 NA 
Other — n nen Ee do- 39,170 44.289 44,000 47,346 NA 
Refinery fuel and losses do... 16,896 ,848 *21,000 21,700 NA 
// eana do_ ___ 354,833 350,521 354,837 366,620 NA 
*Estimated. Preliminary. "Revised. NA Not available. 


,Table includes data available through Aug. 23, 1982. 


Reported figure. 
In previous editions, reported as “Earths, industrial, n.e.s." clay. 


*[ncludes sand obtained as a byproduct of feldspar and kaolin production. 


5Units revised. 
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TRADE 


For the past several years, Spanish im- show details of Spain's foreign trade in 
ports of minerals heavily taxed the coun- minerals, as reported by the Spanish Gov- 
try's balance of payments, and during 1981, ernment. 
this situation continued. Tables 3 and 4 


Table 3.—Spain: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 United 


States Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 1,106 6,173 == va Germany 8, 3,600; Portu- 
g 
Oxides and hydroxide s 69 82 e Portugal 52; United King- 
dom 12; Yugoslavia 12. 
Metal including alloys: 
Serap C ᷑ 0 ę T 684 204 1 West Germany 78; Italy 69; 
France 20. 
Unwrought _____________--___- 42,810 106,782 — France 20,889; Netherlands 
17,202; Portugal 16,149. 
Semimanufacture s 21,755 19,495 993 Portugal 3,865; France 
3,660; Japan 1,749. 
Antimony: 
Oxides and hydroxides |... ss 44 44 ee All to France. 
Elementalè“!.l 593 370 a Netherlands 200; Tunisia 
38; France 35. 
Bismuth metal including alloys, all forms 4 =e 
Chromium: 
Chremtte k 4,099 6,267 TR Delum 3,508; Sweden 
Oxides and hydroxides ______________- 72 533 € Iran 440; West Germany 40; 
rael 20. 
Cobalt: Oxides and hydroxides |... . 11 1 — All to Saudi Arabia. 
pper: 
Gre and concentrate 98 — 
/ ³Üꝛ¹² mn LLL d 325 233 Lu West Germany 2165. 
A ik and hydroxidees 92 76 21 Netherlands 
DOM EMI Se Nog Ripe sa RE As et oe aes 8 297 88 t Netherlands 88. 
Metal i including alloys: 
dd AAA AA AAA 704 884 € 0 lg ert 441; France 
Unwrought ____._________----~- 35,856 66,294 88 Rana 18 431 Belgium- 
Luxembourg 16,076; Italy 
Semimanufacture s 20,065 22,505 512 Iran 5,026; Morocco 3,487; 
Italy 2,652 
Gold: 
Waste and sweepings ___________ value. $20,318 . $194,848 _. West Germany $121,838; 
Finland $53,416. 
Metal ne Udine alloys, 8 and partly 
wrought- . troy ounces. . 193,837 26,717 -- United Kingdom 10,610; 
| West Germany 9,645; 
France 6,141. 
Iron and steel: 
Ore and concentrate, except roasted pyrites 
thousand tons. _ 1,995 2,088 TUR Netherlands 800; Romania 
415; West Germany 375. 
Roasted pyrites -- 329,519 311,653 -- West Germany 348,950; 
France 22,2 
Metal: 
GCIHD ooo sc te ee a 172 869 79 Bel iui Loxembourg 429; 
orocco 150; West Ger- 
many 138. 
Pig iron including cast iron 81,993 31,291 1 Romania 10,180; Yugoslavia 
9,455; Sweden 7,176. 
Sponge iron, powder, shot 13,397 16,656 2 Ital 9, 050; France 1 ,153; 
est Germany 1 529. 
Ferroalloys: 
Ferromanganese ____________~_ 53,481 31,334 9,121 West Germany 9,128; Italy 
3,502; Venezuela 2, 004. 
G;ͤ;UX!ànmmm!mà!!!—m!. DE 120,350 90,069 8 west Germany 34, 624; 
Japan 12,643; United 
Kin dom 9 805. 
Steel, primary form 248,421 544,839 6,844 Yugoslavia 66,799; Iran 


50,232; France 39,546. 
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Table 3.—Spain: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Semimanufactures: 
Bars, rods, angles, shapes, sections 
thousand tons 


Lead: 
Ore and concentrate 


Oxides and hydroxides ...- 
Metal including alloys: 


Semimanufactures 
Lithium: Oxides and hydroxides - - kilograms — 
Magnesium metal including alloys, all forms 


Manganese: 
Ore and concentrate 
Oxides and hydroxides s 
Mercury - // 76-pound flasks_ . 
op enum metal including alloys, all forms 
ickel: 


Serap no Ati ue Ee etie 


Unwrougnnttt 
Semimanufacture s 


Platinum- group metals including alloys, 
unwrought and partly wrought. roy ounces . 


Selenium, elemental .. . . . .........- 
Silicon, elementll 


Silver: 
Ore and concentrate! |... 
Waste and sweeping ss value 
Metals including alloys, unwrought and partly 
wrought .. thousand troy ounces. _ 
Tantalum: 


Ore and concentrate 
Metal including alloys, all forms ~~ ------- 
in: 

Oxides and hydroxides _ - - -- - --------- 

Metal including alloys: 

p eaan todo 
Unwrougngntd 


Semimanufacture s 


See ſootnotes at end of table. 


1979 


27,172 


11.502 
39,114 
364,364 


28,143 


193 
601 


41,615 
1 
16.464 


10 
$839,741 


3,344 
25 


Destinations, 1980 


1980 United 


States Other (principal) 
2,199 219 Iran 392; West Germany 
| 165 Morocco 210; France 
645,371 105,360 West Germany 70,411; Italy 
45,183; Mexico 39, 355; 
Norway 34,783. 
29,981 21 Bulgaria 4,597; West Ger- 
many 3,906; Romania 
3,682. 
3,760 2 = Arabia 2,638; Poland 
42,799 888 Portugal 9,312; 
7,591; France 6,626. 
461,226 95,118 U.S.S.R. 51,478; France 
48,759; West Germany 
44,619. 
11,448 1,153 France 3,749; Belgium- 
Luxembourg 1,397; 
Canada 1,196. 
9,394 "ER Romania 2,719; West Ger- 
2287. 2, 284; Netherlands 
1 mo Mainly to Guinea. 
240 E All to Portugal. 
7,683 she! U.S.S.R. 4,000; Belgium- 
Luxembourg 1,727; Italy 
3,286 217 U.S.S.R. 2,000; France 896. 
16 -- All to Portugal. 
2 MEM Argentina 1; United King- 
om 1. 
68 dec: All to Po Kc 
3,202 ts dur 1,39 5; Italy 779; 
19,290 2,002 Bess 2, 901. Romania 
2, 495, France 2,002. 
10 E West Germany 9. 
5 888 All to United Kingdom. 
168 c France 117; United King- 
dom 39. 
11 ET United Kingdom 8. 
29 Et Algeria 11; Venezuela 6; 
witzerland 2. 
9,999 T Switzerland 5,337; West 
Germany 3,794. 
5 zin West Germany 5. 
13,667 di res 8, ey rance 1,902; 
1,000. 
27 mu All to Portugal. 
$425,000 8 France $223,000; West Ger- 
many $193,000. 
184,002 "E Netherlands 176,327. 
56 27 West Germany 15; Nether- 
lands 6. 
5 -— West Germany 2; France 1. 
72 Di All to Portugal. 
65 8 United Kingdom 60. 
229 M Netherlands 95; United 
Kingdom 79. 
259 zer Netherlands 95; United 
Kingdom 80; France 40. 
11,494 2,269 France 2,858; West Ger- 


many 1,234; Italy 1,040. 
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Table 3.—Spain: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 United 


States Other (principal) 
METALS —Continued 
Tun 
and concentrate 615 4.216 31 Netherlands 3, 623; West 
Germany 386. 
Metal including alloys, all form 31 49 (3) oa 18; West Ger- 
many 14. 
5 Ore and concentrate (3) 37 -. All to 
inc: 
Ore and concentrate 13,891 54,796 -- Italy 19,260; Belgium- 
Luxembou 15,070; 
U.S.S.R. 10,977. 
Oxides and hydroxides ... .. ........ 659 838 -- Denmark 420; Italy 167; 
Egypt 100. 
Metal including alloys: 
Blue powder_______________-___ 954 128 SUM France 105; West Germany 
c ce 84,106 93.905 41,669 Netherlands 29,852. 
55 Ore and concentrate 39 97 — All to Portugal. 
er: 
Ores and concentrates ___________.___ 127 14 -- All to United Kingdom. 
Ash and residue containing nonferrous metals 38,402 28,068 e Sweden 11,196; East Ger- 
many * 6, 421; Belgium 
Maris hydroxides, peroxides |... - ------ 710,981 1,518 2 A 1.134. 
Alkali, alkalineearth gn 57 57 __ Italy 30; Austria 18. 
Pyrophoric al CCC 18 32 a Port 31. 
Base metals including alloys, all forms 260 59 1 Uni Kingdom 21; West 
Germany 12; France 9. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ _ - - _ 2,039 1,666 ST ne Germany 934; Portu- 
180; Sweden 163. 
Artificial: Corundum . _ 2,780 3,598 60 Maly 1.628 28; West Germany 


1 5855 Netherlands 313. 
E ane powder of precious and semiprecious 


F value, thousands 3114 $98 $21 Italy $58. 
Grinding and polishing wheels and stones 2,616 3,029 147 West Germany 1,078; 
France 258; Austria 204. 
Asbestos, crude. ________________-___- 41 17 — West Germany 11; Mexico 4. 
Barite and witherite.... eee 74,678 52,018 36 West Germany 31 720; Re- 
public of South Africa 
4,047; Cameroon 3,500. 
Boron materials: 
Crude natural borates |... 361 69 T West Germany 64. 
Oxides and acids 781 412 198 Netherlands 108; Iran 50. 
Cement thousand tons 9,592 10,057 300 BT qu 8,740, Ni igeria 
t 
Chalk a a ee ee 23,877 32,178 US ria 1 Libya 5,110; 
weden 2.700. 
Cla rane clay products: 
Bentonite ____________________ 39,876 32,581 LIN Portuga, 17,680; West Ger- 
, 2, 606; France 2,367. 
Kaolin (china clay) --- ----------- 71,794 79,407 e" Poland 24, 612: West Ger- 
7718 15, 102; Ireland 
OUNCE c ²˙ꝛ! K Rer 42,612 40,097 1 United Kingdom 6,030; 
France 5,841; Portugal 
,804. 
Producta: 
Nonrefractor - - - -------------—- 335,265 548,932 16,900 France 135,869; Saudi Ara- 
rere 63, 574; West Germany 
Refractory including nonclay brick 23,11 29,998 450 Egi 7.05 ,005; ie 5,946; 
Cryolite and chiolite. - -- -------------—- 16 8 
Diamond: 
Gem, not set or trun, gg value. $139,978 $1,049,000 Li ium-Luxembourg 
E 900 Switzerland 
Industriaaall dl do $142,486 8250, 000 -- Belgium-Luxembou 
$146,000; Mexico $66,000; 
Netherlands $38,000. 
Diatomite and other infusorial earth. .. 1,453 1,673 -- Belgium 505; United King- 


dom 347; Italy 326. 
See footnotes at end of table. 
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Table 3.—Spain: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
d Sao Other (principal) 
NONMETALS —Continued 
Feldspatʒ.rt 1.901 1.582 -- United Kingdom 1,260. 
Fertilizer materials: 
Crude and manufactured: 
Nitrogenoun- 77,752 65,250 _. West Germany 36,648; In- 
"CIEN 10,500; Ireland 
Phosphatiicol... ----- 4,107 7,473 freiland 4, 200: United King - 
dom 1 520; Cameroon 
Potas sic 611,508 574,354 22,620 Portu al 79, 8 deer sai 
Other including mixed _.__________ 176,100 262,273 x Turke 135 195 enezuela 
; China 26 ,000. 
Ammonia 22 222-2 2222222222-2 39 15 __ Mauritania 8; Guinea 5. 
Fluorapaoaã&,¶,n «444444 „4 „CHtł 101,546 107,518 11,864 * 44, 570; West Germany 
992; USSR. 9,955. 
Graphite 
rtificial and colloĩdalll/l 778 833 Sg France 406; Portugal 241; 
Japan 99. 
Natural. ht ³ A 3 8 — Pakistan 4; Tunisia 2. 
Gypsum and plasters _ _ _ ____ thousand tons 1,111 1,120 174 ga ux eder] Sweden 262; 
inlan 
777%ö%;ꝛ9Ꝙqͤ⁵¹¹6J½:.....d ie 1 1 ias Mainly to West Germany. 
1 2022s es 7,776 3,889 a Guinea 2,182; Port 11. 
Magnesite_ - - --- ------------------—- 93,459 91,165 1,500 West Germany 33,588; 
nited om 20,114; 
France 12,893. 
Mica, all forms __ - - F p é „ 4,173 6,283 — United Kingdom 3,249; 
N icaragua 2,180. 
Pigments, mineral: Iron oxides, processed 11,246 12,044 736 United Kingdom 1,887; 
Venezuela 1 620; Aus- 
tralia 902. 
Precious and semiprecious stones, except diamond: 
Nate 8 value. — $173,810 $557,000 - gr rc dei $228,000; 
um-Luxembourg 
$H ,000; Canada $89,000. 
Manufactured |... do... $122,592 $556,000 $14,000 Switzerland $496,000. 
Pyrites, unroasted _ - - - - -- - - ----------- 126,963 234,887 oe Belgium 182,163; Greece 
146; Italy 10,248 
Salt and brine _—.---------------------— 782,353 479,783 89,989 Italy 117, 256; Iceland 
820; Norway 59,197. 
Sodium 5 n. e. s: 
Caustic potash hh 5,554 3,876 180 West Germany 618; Switzer- 
roe 528; N etherlands 
Caustic sod[Tů k „ 115,819 92,459 x irad 13,350; t al 12,817; 
vory à 
Soda ashes oaa E EE EET 4,519 11,999 € coo 43, 154; Algeria 
58; Italy 7 093. 
Stone, sand and gravel: 
ension stone: 
Crude or partly worked: 
Caleareouus 37,239 53,366 68 Ha 81, TEL nies King- 
om 1 
Slate -—— = — 4 129 -- Andorra 79; France 50. 
GGGͤ;õ⁵Ü—6EE ³ ê C 101,901 153,266 -- Italy 129, 726; France 9,934; 
est Germany 4,015. 
Worked: 
Dite: ocu om ee ae 172,093 161,490 58 3 es vi West Ger- 
Paving stone and flagstone __ 177 951 PE ud Arabia 7 109; Italy 174. 
JJV; ³ÄW¹ ⁰⁰ E 21,864 29,753 Wert Germany 11,048; 
Saudi Arabia 9, 098. 
Dolomite, chiefly refractory- grade 105,399 75,885 s United Kingdom 46, 720; 
West Germany 225 000. 
Gravel and crushed roek“ kk 33,992 35,658 eo 719. 22,915; Andorra 
Limestone except dimension 99,434 5,694 — All to Belgium. 
rtz and q %% ĩͤ A 333,698 357,702 -- Norway 265,884; France 
Sand excluding metal- bearing 385,786 351,491 (?) ancona 344,050; Portugal 
Sulfur: l 
Elemental, all form 17,733 13,257 -- Algeria 6,957; Norway 
,289; France 1 ,935. 
Sulfuric acidbLeü .--- 175 17,417 


See footnotes at end of table. 


Algeria 12,736; Belgium 
erie 
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Table 3.—Spain: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 f 
á Unite Other (principal) 
NONMETALS —Continued 
Talc, steatite, soapstone, pyrophyllite 15,030 11,357 _. Cuba 3,400; West Germany 
3,054; United Kingdom 
840. 
Other: 
EE oh ee 535,133 563,549 152 France 180,787; Belgium 
vr West Germany 
Slag, dross, similar waste, not metal- bearing 102,208 11,450 "S West Germany 33,131; Por- 
tugal 22,455; France 
15,687. 
Oxides, hydroxides, peroxides of barium, 
magnesium, strontiumnmnmnm 394 49 P: Republic of South Africa 25; 
nada 18. 
Building materials of asphalt, asbestos and fiber 
cement, unfired nonmetals |... ....- 38,711 41,766 217 France 20,717; Tunisia 
6,236; Iceland 2,772. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural 35 1 Ds All to Ecuador. 
Carbon black 11,577 16,221 10 Portugal 6,612; France 
3,409; Morocco 2,919. 
Coal and briquets: 
Anthracite and bituminous coal 14,475 17,196 DE Belgium-Luxembou 
13,725; Portugal 3,252. 
Briquets of anthracite and bituminous coal 60 ERN 
Lignite and anie riquets __________-_- 436 28 S All to Andorra. 
Coke and semicoke |... „„ 3,378 3,124 Pn France 2,066; Mexico 1,000. 
Gas, naturoalauaanllAlAl „ . 21 _. Angola 14; Morocco 7. 
Hydrogen, helium, rare gases 1,418 1,329 meum Ti France 123; 
taly ; 
Peat including briquets and litter-r-—- 163 16 _. All to Portugal. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels- (3) 1,057 _. Spain 631; Libya 422. 
Refinery products: 
Gasoline, aviation and motor do- 895 1,088 EN y 251; Netherlands 241; 
rance 203. 
Kerosine and jet fuel do- 530 560 -- Greece 165; Singapore 140; 
Sweden 125. 
Distillate fuel oi] |... do— 2,087 4,101 205 Ital 1 7 e 
; India 427. 
Residual fuel oil do— -- 6,847 6,686 T Sweden 1,052; Netherlands 
189; France 274. 
Lubricants_ - - - ----------- do- 51 1.646 38 Italy 531; Mexico 224; 
igeria 202. 
Other: 
Liquefied petroleum gas do- 29 2 Ee Cape Verde 1. 
Mineral jelly and wa occ T 20 1 Morocco 6; Argentina 4; 
Portugal 2. 
Petroleum coke _________ do... ie 2,855 ET Italy 2,615. 
Bitumen and other residues do-- 79,105 2,140 -- Libya 1,384; Algeria 375. 
Bituminous mixtures do- 405 666 n Nigeria 322; Libya 241. 
nspecified |... do_ _ __ 1,294 1,572 _. All to Italy. 
Mineral tar and other coal-, petroleum-, and gas- 
derived crude chemicals T180,314 207,479 26,329 


r Revised 


1May include platinum-group metals. 


2Less than 1/2 unit. 


tay 62,487; Netherlands 
890, France 42,184. 
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Table 4.—Spain: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Bauxite and concentrate 


Oxides and hydroxides |. . _- 
„ alloys: 


Antimony: 
Ore and concentrate 
Oxides and hydroxide s 
Elementalalllllkakk!çkk?!e -2- 


Arsenic: Elemental ___________..----- ~~ 
Beryllium metal including alloys, all gi es 


ograms_ 
Bismuth metal including alloys, all forms 


Cadmium metal including alloys, all forms 
Chromium: 


Oxides and hydroxides.  . ~~~ 
Metal including alloys, all form 
Cobalt oxides and hydroxides 


pper: 
Gre and concentrate. _____________._ _ 


Sir.. a ee 
89; AAA Se 
Unwrought ___________-__------ 
Semimanufacturees?ͤ 

Gold: 

Ore and concentrate kilograms_ _ 

Waste and sweepings ___ value, thousands. _ 

Metal including alloys, unwrought and partly 

wrought thousand troy ounces. . 
Iron and steel: 


and concentrate, except roasted pyrites 
thousand tons 


Roasted pyrites_ - - - - - -------------- 
Metal: 
Scrap - sd thousand tons_ _ 


Ferroalloys _____________-_-_-- 
Steel, primary forms- - - - - - ~~ 


Semimanufactures: 
Bars, rods, angles, shapes, sections.. .. _ 


See footnotes at end of table. 


1979 


142,818 
559,226 
4,080 
1,152 
14,617 


191,109 
12,498 
415 
1,517 
18,951 


64,396 
728,195 


$250,768 


5,195 


2,927 
44,312 


136,600 
46,557 


509,314 


172,056 


1980 


72 
204,097 


3,811 
383 


499 
35,852 
49,521 

100,041 


$179,389 


4,151 
26 
3,926 
54,163 


119,532 
10,031 


591,955 


201,786 


United 
States 


352 


Sources, 1980 


Other (principal) 


Guinea 187,966; Guyana 
60,472 


Guinea 213,078; Jamaica 
224,528; France 94,182. 


Portugal 3,106; France 341. 
Ital oa. 52; Venezuela 576; 
est German 
West German 955 
France 2,37 Bel ium- 
Luxembourg 2,305. 


Thailand 330; Morocco 220. 

France 105; United King- 
dom 54; China 20. 

France 16; Czechoslovakia 


12. 
Sweden 14. 


West Germany 11. 
Mexico 32. 
All from West Germany. 


Republic of South Africa 
9,649; Turkey 17,430; 
Albania 9 ,852. 
West Germany 123; United 
om 9. 
West Germany 11; United 
Kingdom 5. 
Belgium 28; Canada 14. 


Papua New ed 56, 859; 
"Yr 43,169; Ch 


156. 
Bere 2,277; Italy 762. 
West Germany 155; Italy 87; 
Norway 60. 
France 498. 


France 8,028; Canada 2,379; 
United Kingdom 1,613. 
Chile 24,513; Belgium- 
Luxembourg 15,872. 
Austria 67,972; France 
129925 United Kingdom 


Republic of South Africa 11; 
eru 8: Chile 6. 
Switzerland $120,493; 
nited 3 $35, 995; 
France $22,422 


Mainly from West Ger- 
many. 


Brazil 1,936; Venezuela 760; 
Liberia 54. 
All from France. 


United „ 1.861: 
France 393 

Republic of South Africa 

113. Canada 19,165; 
France 4,521. 

Canada 86,492; Venezuela 
15,483; Trinidad and 
To o 10,000. 

France 28, 477; Republic of 
South Africa 22, 351; 
Sweden 5,089. 

West Germany 210,764; 
France 185,520; Belgium- 
Luxembourg 69, 090. 


170 W 43,929; France 
pre West Germany 
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Table 4.—Spain: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
: 1 other (principal 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 
Universals, plates, sheets 266,890 350,537 2,575 West Germany 128,290; 
France 76,384; N ether- 
lands 59,288. 
Hoop and strip. _____________~- 66,036 84,505 108 West Germany 31,377; 
France 29,547; Nether- 
lands 7,771. 
Rails and accessories 2,218 2,358 _. United Kingdom 1 :221; 
West Germany 
Belgium-Luxembourg 
Will nn ha Ser ue. 19,111 17,044 281 yu 4,513; West Ger- 
many 43 316; ay aum- 
Luxembourg 3,474 
Tubes, pipes, fitting 37,561 47,329 5,196 France 13,826; West Ger- 
many 11 811; Italy 5,012. 
i Castings and forgings, rough _ — — _ —_ 6,274 2,216 21 France 1 087; Italy 13. 
Ore and concentrate! 15,155 28,081 — Ireland 12,063; Morocco 
5,932; Denmark 5,080. 
Oxides and hydroxidees 109 88 _. West Germany 86. 
Metal including alloys: 
Ure ught _-_________________ 1 168 4 328 116 United Kingdom ] ser 307 
nwrougngnt P ; ni 
Netherlands 1. 074 4; West 
Germany 819. 
Semimanufacturee s 69 307 110 wee Germany 126; France 
Lithium: Oxides and hydroxides ----------- 138 127 105 Italy 15. 
esium metal including alloys: 
) E E E N A 15 30 -- Greece 17; Belgium- 
Luxembou 12. 
Unwrought ~- ------------------—- 706 1,315 902 seb A an ce 178. 
Semimamifertures J ðvb 8 46 39 15 rmany 16. 
Manganese: 
Ore and concentrate 487, 333 432,648 3 Republic of South Africa 
147,600; Australia 95,087; 
Gabon 82, 756. 
Oxides and hydrox ide 1.310 637 Belgium 533; Ireland 100. 
Metal including alloys, all form 351 1,565 50 Port 1 247. 
Mercur 76-pound flasks_ _ 16 26 (!) "on rmany 18; Austria 
Molybdenum: 3 
ides and hydroxides __________.___~- zs 43 9 United Pes 20; West 
rn Wee 
Metal including alloys, all forms . 32 94 13 Austria 6; West Germany 6; 
Netherlands 6. 
Nickel: 
Matte, speiss, similar materials 2,074 1,779 ae Canada 1,281; Cuba 450. 
Metal including alloys: 
FCC 32 7 7 
Unwrought t 6,500 6,281 191 Canada 1,725; Cuba 1,547; 
Australia 771. 
Semimanufacture s 721 780 82 Netherlands 203; West Ger- 
many 171; France 145. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
thousand troy ounces. _ 601 6,109 NA ce 4,983; United King- 
dom m 643; West Ge Germany 
Rare-earth metals 29 46 1 Austria 22; United Kingdom 
11; Brazil 10. 
Selenium, elemental __________________ 42 32 — da 13; United Kingdom 
Can ada 7. 
A element 45 148 1 France 146. 
ilver: 
Ore and concentrate 33 71 5 Morocco 27; Chile 18; Re- 
public of South Africa 8. 
Waste and sweepings? value, thousands. . $23,656 $86,522 $24,178 n d $50,973; Switzerland 
Metals ine Dang alloys, unwrought and partly 
wrought... thousand troy ounces. _ 1,993 20,673 8 France "ras West Ger- 
many 643. 


See footnotes at end of table. 
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Table 4.—Spain: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tantalum: 
Ore and concentrate 
Metal including alloys, all form 

Tellurium, elemen 


Ore and concentrate 


Oxides and hydroxides ______________ _ 

Metal including alloys, all form 
Titanium: 

Ore and concentrate 

Oxides and hydroxide s 
Tungsten metal including alloys, all forms — — _ — — 


alloys, all 
ograms. _ 


ramum and thorium metals includi 


Zinc: 
Ore and concentrate 
Oxides and hydroxidee s 


Metal including alloys, all form 


Zirconium: 
Ore and concentrate 
Metal including alloys, all for mp 
er: 
Ores and concentrates: 
Of molybdenum, tantalum, vanadium, 
zirconium ___________________ 


Ash and residue containing nonferrous metals 
Oxides, hydroxides, peroxides |... - ----- 


Metals: 
Alkali and alkaline-earth___________ 


Pyrophoric alloy 
Base metals including alloys, all forms 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ _ _ _ — 
Artificial: Corundum _______________ — 


€ ane powder of precious and semiprecious 
% AETA value, thousands 
Grinding and polishing wheels and stones 


See footnotes at end of table. 


1979 


307 


32 
1350 


2,965 
2,888 
$3,918 
1,739 
14,162 


2,462 
113,522 


12 
205 


246,184 
10,660 


1980 


337 
2,967 
$3,164 
1,605 
67,148 


849 
81,209 
256 
191,849 
10,503 


United 
States 


Sources, 1980 
Other (principal) 


All from West Germany. 
ne Germany 3. 


United Kingdom 1,334; 
Thailand 1,034; Indonesia 


860. 
United Kingdom 113; West 
Germany 107; Italy 102. 
Serie 0; United King- 
m 27; West Germany 


ARR 65,946; Norway 


Belg! ae 1 042; France 342; 
nited Kingdom 151. 
France 6; Austria 4; United 

Kingdom 3. 


France 5. 
Pin and 150; West Germany 


Peru 21,201; Ireland 13,396. 
West Germany 242; Italy 
140; United Kingdom 112. 
Bel pu um-Luxembourg 1,255; 
est Germany 371. 


Australia 34,014; Republic 
of South Africa 11,151. 


Australia 2,019; United 
Kingdom 846; Republic of 
South Africa 368. 

Republic of South Africa 
1,052; Australia 399; Sri 
Lanka 314. 


France 2,722; Israel 2,535; 
Norway 2, 
Es 469; West Germany 


un Germany 288; France 


France 21. 
France 12,738. 


16 f Pen 201; nud Kingdom 


West 8 1 074: 
France 986; Austria 646. 


Ireland $1,417. 
Italy 485; Austria 271; 
France 263. 
Republic of South Africa 
230; Canada 22,140; 
Zimbabwe 8,344. 
France 838. 


Turkey 54,400; France 
1.923 


France 42; Argentina 36. 
Israel 160; West Germany 


40. 
Poland 147, 1 United 


Kingdom 18 
France 9,682; ER 750. 
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Table 4.—Spain: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Clays and clay products: 
rude: 
Bentonite ________________-__- 


Products: 
Nonrefractory_ / 


Refractory including nonclay brick _ — — 
Cryolite and chiolite._________________~- 
Diamond: 

Gem, not set or strung __ value, thousands 
Industrial. _-_-__~____________ do_ ___ 


Fertilizer materials: 
Crude: 
Nitrogenous - - - ---------------- 
Phosphati c thousand tons. . 
Other including miedd 
Manufactured: 
Nitrogenoun s 


Fluors r ------------------------- 
Gra hite 


Precious and semiprecious stones except diamond: 
Natural value, thousands. _ 


Manufactured |... . do... 
Pyrites, unroas 
Salt and briiinnueuaas 


Sodium compounds, n. e. s. 
Caustic potash s „ 


Caustic sda 


See footnotes at end of table. 


1979 


35,277 
172,423 


16,262 


46,667 
2,932 
3,011 


181,394 
15,552 
3,117 
121,047 
337,647 
9,997 
23 
3,648 
1,778 
6,578 
146 

87 
53,832 
1,189 


7,850 


$8,111 
$1,536 
160 
1,262 


540 
146,908 


1980 


31,664 
167,278 


80,002 


64,494 
36,847 
4,577 
$22,843 
$942 


3,094 
21,408 


49,335 
2,607 
1,980 

181,692 


24,606 
3,161 
202,687 
480,452 
29 

62 
2,183 
2,218 
5,448 
152 


291 
12,149 
1,610 


0,586 


$5,183 
$186 
139 
1,301 


145,283 


United 
States 


186,405 


25,618 


Sources, 1980 
Other (principal) 


Een 15,489; Greece 


55 
United Kingdom 117,644; 
West Germany 18, 189; 
France 15, 002. 
United om 52,881; 
France 12,327; Morocco 


i edo 49,416; 3 8,880: 
sany 10,262, 262; Italy 
921. 
All from 8 


1.990 Lrnel 2080. 
T 7,990; Israel $2,0 
Republic of South Africa 
26; Belgium- 
Luxembourg $160. 
France 1,349. 
Tan 15, 662; Norway 


4, 


Chile 47,192; Norway 2,142. 
Morocco 2,395. 
France 1,190. 


Netherlands 56,841; West 
5 36, 541; Norway 


RT 
150; Portugal 7 
France 1 625; Israel 1 530. 
Finland 5,009; West Ger- 


many 4, 7 89; Belgium- 
Luxembour, 2,208. 
Mexico 129,597; USSR. 


104,479; United Kingdom 
51,919. 
West Germany 15; France 8. 


France 39; Italy 23. 
United Kingdom 705; 
France 6 West Ger- 


y 206. 
Madagascar 1,030; West 
oe 402; Norway 


3 4,221; hear a 786. 


829: Italy 14 247; 


United Kingdom 8, 
Austria 443; India 385 
France 266. 


West Germany 5,289; 
France 715. 


ii een $2,321; India $994; 


razil s 
Austria $328; France $106. 
Italy 89; Austria 32. 
Netherlands 615; United 
Kingdom 419; West Ger- 
many 161. 


uri Germany 80; Sweden 
na Germany 33,852; 


um-Luxemboui 
8; France 27,005. 
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Table 4.—Spain: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
á United Other (principal) 
NONMETALS —Continued 
Sodium compounds, n.e.s. —Continued 
Soda a) 23,053 3,421 La Portugal 2,143; France 625; 
Bulgaria 500. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked: 
Calcareous 91.780 93,817 icr 1% 20 59,756; Portugal 
Sli uo o mu nes 8 (1) _. All on West Germany. 
9.4, NDS D 21,143 36,094 is Finland 11,890; Republic of 
South Africa 10,282; Nor- 
way 6,110. 
Worked: 
Sigli o uci A 155 155 = Italy 117; France 33. 
Paving stone and flagstone 104 18 ee Mainly from Italy. 
Otho -cessare 12,783 9,719 4 Italy 6,182; Portugal 2,951. 
Dolomite, chiefly refractory- grade 3.121 4.480 __ France 2,549; Norway 1.387. 
Gravel and crushed rock 29,185 41,036 10 Mr 33,321; France 
Quartz and quartzite ______________ __ 2,617 3,745 10 Sweden ?, 2,392; Yugoslavia 
Sand excluding metal- bearing 14,692 15,530 191 Morocco 7,094; France 5,043; 
Belgium-Luxembourg 
2,843. 
Sulfur: 
Elemental: 
Other than colloidal ___________--_ 109,576 94,116 4,173 France 59,969; Mexico 
20,909; Canada 6,925. 
Colloidllkks _ 6,382 266 (1) West Germany 242. 
Sulfuric aciildgaLaLas¶ 251,486 71,990 | 6,282 France 29,164; West Ger- 
many 9 254; Poland 7,302. 
Talc, steatite, soapstone, pyrophyllite 10,970 15,181 29 re 12, 547; Norway 
Other: ' 
Crüde lt ͤrRR Ls 41,181 33,168 206 U.S. S. R. 8,836; Morocco 
6,921; Greece 5,522. 
Slag, dross, similar waste, not metal-bearing .. _ 6,230 14,381 __ France 11 ,581; Italy 1,625; 


West Germany 1. 198. 
Oxides, hydroxides, peroxides of barium, 
magnesium, strontium — - - -- --------- 160 242 42 Canada 105; United King- 
Soni 29; West Germany 


Building materials of asphalt, asbestos and fiber 


cement, unfired nonmet alls 4,329 9,901 77 France 5,236; Italy 3,433. 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt and bitumen, natural. ___._______~_ 401 507 384 France 115. 
bonne. 8 18,511 14.767 1.640 France 8,836; Netherlands 
1,551; West Germany 
1,157. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 4,192 5,078 3, 014 Poland 999; Republic of 
South Africa 7 13; 
Australia 636. 
Briquets of anthracite and bituminous coal _ _ _ 31 - 
Lignite and anite briquets ____________ 7,086 6,706 — France 6, 621. 
Coke and semicoke ... 547,845 561 087 144, 839 Poland 67,611; West Ger- 
many 56, 361; Chile 45,965. 
Gas, natura thousand tons 1,214 1,426 (1) Algeria 801; Libya 610. 
Hydrogen, helium, rare gases 74 81 46 France 20. 
Peat including briquets and litter 8,798 12,333 -- West Germany 6,434; 
U.S.S.R. 2,457; Canada 
,996. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels __ 860,037 365,139 -- Saudi Arabia 108,023; Iraq 
48,991; Mexico 34, 067. 
W ry pro roducts: 
e, motor and aviation_ _ do- 3,759 2,207 3 Italy gun n 401; 
pt : 
Kerosine and jet fuel do... 1,491 1,034 163 Netferlands 290; Belgium- 
55 160: Morocco 
Distillate fuel oli 1,895 3,536 20 Bahamas 1,130; Iran 608; 
Netherlands 471. 
Residual fuel oil do- 3,321 6,597 (3) U.S.S.R. 764; Portugal 703; 
di um-Luxembourg 
Lubricants- - ------------- do... 213 1,209 118 Bangladesh 219; Bahamas 
154; U.S. S. R. 145. 


See footnotes at end of table. 
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Table 4.—Spain: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
í United Other (principal) 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum —Continued 
Refinery products —Continued 
Other: 
Liquefied petroleum 
thousand 4 lon barrels. . 14,067 19,631 (1) Saudi Arabia 6,599; Agena 
4,219; France 3, 410. 
White spirit do.... 21 10 __ France 9. 
Mineral jelly and wasn do... 30 24 4 Netherlands 5; France 4; 
popu of South Africa 
Petroleum cok do... 3,002 2,745 1,995 bara Bi t om 308; 
Bitumen and other residues do- 30 153 87 USSR 55 United King- 
om ii. 
Bituminous mixtures, n. e.s do 6 6 (1) United Kingdom 2; Italy 1; 
France 1. 
Unspecified |... do... 3,283 (1) NA 
Mineral tar and other coal-, petroleum-, and gas- 
derived crude chemicals 7193,963 154,864 95,424 West Germany 36,299; Italy 
5,815; United Kingdom 
5.164. 
TRevised. NA Not available. 
1Less than 1/2 unit. 
May include platinum-group metals. 
COMMODITY REVIEW 


METALS 


Aluminum.—After startup in 1980, the 
alumina-aluminum complex, owned by Alũ- 
mina de España S.A. and the Aluminio 
Espafiol S.A. at San Ciprián, had an un- 
eventful year. Production of both alumina 
and aluminum was near design capacities of 
800,000 and 180,000 tons, respectively. 

The major producer of aluminum remain- 
ed the Government-owned Empresa Na- 
cional del Aluminio, S.A. (ENDASA), taking 
into account its 55% participation in Alu- 
minio Espanol. During 1980, the latest year 
for which complete data were available, 
ENDASA employed 3,670 persons operating 
smelters at Aviles and Valladolid; utiliza- 
tion of the smelters was 94% of designed 
capacity. 

Copper.—The area around Seville, in 
southern Spain, remained the principal pro- 
ducer of mined copper in Spain during 1981. 

The Aznalcöllar Mine, owned by the So- 
ciedad Andaluza de Piritas S.A., located 
near Aznalcóllar in the Province of Seville, 
was closed during the summer of 1981 
because of water shortages. Aznalcóllar con- 
sists of an open pit mine with a capacity of 4 
million tons of ore per year and a mill with 
a total capacity of 4 million tons, of which 2 


million tons is treated in the pyrite circuit 
and 2 million tons in the pyroclastic ore 
circuit. 

Development of the mine and construc- 
tion of the mill continued at Sotiel, near 
Seville, southern Spain. The mine and mill 
were owned by the Minas de Almagrera 
S.A. (MASA). About 96% of MASA capital 
was subscribed by Institute Nacional de 
Industria (IND, the holding company of the 
Government of Spain. The mine and mill at 
Sotiel should become operational sometime 
in 1983-84. During 1981, most of the mining 
and milling equipment was ordered. De- 
signed annual capacity of the mine was 
600,000 tons of complex sulfide ore. The mill 
was designed to produce 40,000 tons of zinc 
concentrates with an average zinc content 
of 5096, 11,000 tons of copper concentrates 
with an average copper content of 20%, and 
10,000 tons of lead concentrates with an 
average lead content of 50%. In addition, 
plans call for use of recovered pyrite in a 
300,000-ton-per-year sulfuric acid plant lo- 
cated near the mine site. 

At Rio Tinto Mines, near Seville, the most 
important activity continued to be expan- 
sion of the Cerro Colorado open pit mine, 
including the prestripping of the new Cerro 
Salomón pit. 
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Gold.—At the MASA La Lapilla gold and 
silver mine, in the Province of Huelva, 
exploration and laboratory tests for metals 
recovery from the ore were completed. 
Based on the results of the laboratory tests, 
planning started for construction of a bene- 
ficiation pilot plant. By yearend, no major 
decisions had been made relating to startup 
of production. 

Iron and Steel.— The iron and steel sector 
of the industry in Spain had an uneventful 
year. Planning and examining ways to re- 
Structure and reorganize the steel sector to 
compensate for recent increases in energy 
and labor costs were the principal activities 
of the Government and private companies. 

Altos Hornos de Vizcaya, S.A., operated 
the iron ore mines at Gallarta and Bodoval- 
le, in Sestao, near Bilbao. Gallarta is an 
open pit mine that produced about 1 million 
tons of ore, and Bodovalle is an under- 
ground mine that produced 1.25 million 
tons of run-of-mine ore during 1981. The 
siderite concentrates were further proc- 
essed in the sintering plant of the Sestao 
Steel plant. At the common minesite, a new 
facility for high-intensity magnetic separa- 
tion of ore in the size 0- to 1-millimeter went 
onstream. 

In the steel sector, the major event was 
the Kawasaki Steel Corp. study for re- 
structuring the integrated segment of the 
Steel industry of Spain. The study was to be 
completed in 1982. 

Lead.—During 1981, Exploración Minera 
International España S.A. continued to ex- 
plore and plan for development of a com- 
plex sulfide deposit, with lead sulfide being 
the major component, at La Troya, near 
Ceraín, about 50 to 60 kilometers southwest 
of San Sabastián in northwestern Spain. In 
addition to lead, the ore from La Troya 
contained zinc, copper, and some precious 
metals. 

Actual development of an underground 
mine and construction of a mill were to 
Start in 1982-83. At yearend 1981, capaci- 
ties of these installations had not been 
announced. 

Tungsten.—At the Sultana tungsten-tin 
mine, Province of Orense, owned by MASA, 
geological studies, sampling, and general 
maintenance of stopes were underway dur- 
ing 1981, but production was not resumed. 

In addition, some tests on beneficiation of 
the Sultana ore were conducted. Explora- 
tory drilling in deeper parts of the mine was 
completed, and a survey of the central part 
of the deposit was near completion at 
yearend. 
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NONMETALS 


Cement.—The cement industry had a 
quiet year during 1981. Spain had 54 plants, 
operated by 36 companies, with an aggre- 
gate annual capacity of about 44 million 
tons of cement. The largest company was 
Asland S.A. of Madrid, which operated five 
cement plants with a total capacity of about 
6.6 million tons of cement. Spain's largest 
cement plants were two 2-million-ton-per- 
year plants, one located at Puerto Sagunto, 
Province of Valencia, and the other at 
Villaluenga de la Sagro, Province of Toledo. 
Both plants were owned by Asland. 


MINERAL FUELS 


As in the past, coal, uranium, and hydro- 
power were the principal sources of primary 
energy produced in Spain during 1981. How- 
ever, Spain remained heavily dependent on 
imported fuels, mostly petroleum, natural 
gas, and high-grade coals, to meet its energy 
demand. 

The National Energy Plan (Plan Energe- 
tico National—PEN) was the governing doc- 
ument for the energy policy of Spain. In 
broad terms, the PEN provided (1) Conser- 
vation of energy through pricing and fiscal 
policy (Energy prices should reflect the real 
cost of supply, including the cost of invest- 
ments; there should be a lowering of the 
purchase tax for small automobiles, and 
there should be a halt to licensing of new 
truck transportation companies.), (2) In- 
creased domestic production of energy by 
large investments in coal and nuclear ener- 
gy, and (3) Use of energy sources from 
reliable foreign suppliers through invest- 
ments in foreign companies and by partici- 
pating in exploration abroad. 

Coal.—Four opencast mines, two in Te- 
ruel Province and two in Cordoba Province, 
started production during 1981. This 
accounted for most of the increased coal 
output. 

Coal remained the most favored source of 
primary energy in the country, and the 
Government was encouraging industry to 
convert from liquid fuels to coal. Electric 
powerplants and cement factories were 
among the first to start using coal instead of 
fuel oil. Seven coal-fired electric plants were 
scheduled for completion in the next 3 to 4 
years, replacing the oil-fired plants planned 
before the oil crisis. 

The PEN called for domestic coal produc- 
tion to reach 38 million tons by 1985. This 
target appeared to be realistic in view of 


THE MINERAL INDUSTRY OF SPAIN 


production of about 28 million tons achieved 
during 1981. 

To facilitate imports of coal from abroad, 
some seaports had to be adapted to handle 
large quantities of coal. To avoid labor 
problems with longshore workers, most of 
the new facilities were planned in smaller 
ports, avoiding the large ports of Barcelona 
and Bilbao. The ports at Tarragona, Alme- 
ria, and Algeciras were selected for building 
the new expanded and modernized installa- 
tions. 

A coal-importing and -exporting company 
was formed by the Government of Spain 
through its holding company, INI. The new 
company, Sociedad Española de Carbón Ex- 
terior, S.A. (Carboex) was organized to 
secure necessary coal imports, to partici- 
pate in prospecting for coal abroad, and to 
invest in foreign coal operations. During 
1981, representatives of Carboex were nego- 
tiating participation in coal-related activi- 
ties in the United States, Colombia, Aus- 
tralia, and other countries. 

The largest coal producer in the country 
remained the Empresa Nacional Hulleras 
del Norte S.A. (Hunosa). Hunosa produced 
approximately 5 million tons of marketable 
coal during 1981; about 4 million tons was 
produced in underground mines, and the 
rest was mined by opencast mining meth- 
ods. 

Nine large mining operations and five 
large coal washeries, with a total capacity of 
10 million tons of run-of-mine coal, were 
operated by Hunosa during 1981. 

Petroleum and Natural Gas.—Domestic 
output of both petroleum and natural gas 
remained small, and Spain was, as in the 
past, heavily dependent on imported crude 
oil and natural gas to meet its demand in 
1981. 

Exploration for liquid and gaseous hydro- 
carbons continued, even though results of 
previously drilled wells were negative. Eval- 
uation of the Vizcaya Gasfield, offshore 
Bilbao, indicated reserves of natural gas of 
700 billion cubic feet. 

During 1981, the Government of Spain 
passed a decree setting up a state company 
that will group various state interests in the 
oil sector. The new entity, Instituto Nacion- 
al de Hydrocarburos (INH), was organized 
to coordinate purchases and refining of 
crude oil in Spain. The INH would operate 
under the jurisdiction of the Ministry of 
Industry and would exercise control of 
Empresa Nacional del Petróleo, S.A. (Ene- 
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petrol), Compania Refinadora De Petroleos, 
S.A., Empresa Nacional de Investigation y 
Exploration de Petroleos, S.A., Hispanica de 
Petroleos, S.A., Empresa Nacional del Gas, 
S.A., and Butano, S.A. 

The organization of INH, however, failed 
to satisfy the European Communities (EC) 
criteria on marketing monopolies, in that 
the Campsa marketing monopoly was not 
disbanded with the organization of INH, 
which was against the stipulations in Arti- 
cle 37 of the Treaty of Rome. In addition, 
INH was to give preference to Spanish 
refineries and would be obliged to use Spa- 
nish ships; these regulations had to be 
phased out before Spain could become a 
member of the EC. 

During 1981, expansion of the refinery at 
Tarragona was completed. In several other 
refineries, construction of new catalytic 
cracking units were started. 

Total petroleum refinery capacity avail- 
able in Spain at the beginning of 1981 was 
1.56 million barrels per day in 10 refineries. 
Three companies accounted for about 74% 
of the total capacity; Enepetrol with refin- 
eries at Escombreras (capacity 200,000 bar- 
rels per day), Puertollano (capacity 140,000 
barrels), and Tarragona (capacity 260,000 
barrels); Compania Espafiola de Petroleos 
S.A. with refineries at Santa Cruz de Tene- 
rife (capacity 160,000 barrels per day) and 
Algeciras (160,000 barrels); and the Refin- 
eria de Petróleos del Norte, S.A., with a 
refinery at Somorrostro (capacity 240,000 
barrels per day). 

Uranium.—Geologists from Empressa 
Nacional del Uranio, S.A., conducted explo- 
ration for uranium in the Provinces of 
Salamanca, Cáceres, and Badajoz. In addi- 
tion, areas near Soria, Molina de Aragón, 
and in the Tagus Basin were targets of 
geological exploration. At yearend, no dis- 
coveries of major new uranium deposits had 
been announced. 

The Province of Salamanca remained the 
largest producer of uranium oxide (U. O.) in 
Spain with about 8096 of the country's total 
reserves. Authorities were planning to build 
a new yellow cake plant with a capacity of 
about 800 tons of U, O. per year by 1985. 

The apparent slippages in construction of 
nuclear powerplants were a major concern 
of the authorities because delays in startup 
of nuclear plants would extend dependence 
on costly imported oil. 


Physical scientist, Division of Foreign Data. 
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The Mineral Industry of 
Sudan 


By Ben A. Kornhauser! 


The mineral industry continued to be of 
minor significance to Sudan's estimated 
gross domestic product (GDP) of $4,050 
million? The production of mineral com- 
modities in 1981 essentially was stagnant 
relative to that of 1980. Their estimated 
contribution, excluding refined petroleum 
products, was about 1% of GDP. The 
balance-of-payments deficit in 1981 increas- 
ed to $700 million from $534 million in 1980. 
This deficit created a greater imbalance in 
foreign exchange which limited growth of 
the mineral industries further by restrict- 
ing purchase of parts, equipment, and serv- 
ices. 

Sudan is among the 10 oil-importing de- 
veloping countries in Africa with the best 
potential for economic oil prospects. The 
new oil-field discoveries in 1981 and during 
last few years hold promise of improving 
Sudan's future economic structure. Howev- 
er, relatively small discoveries, which re- 
quire greater investments to develop pro- 
duction, may reduce economic stimulus. 

The Sudanese Government continued the 
construction of its transport infrastructure 
to expedite mineral and industrial develop- 
ment and distribution of agricultural, in- 
dustrial, and mineral products. Road- 
building was emphasized since the money 
required for road development has been 
calculated to be less than the cost of reha- 
bilitating the railroad. The Government’s 
allocation for roads, under its 6-year devel- 
opment plan (1977-78 to 1982-83), is estimat- 
ed to have been exceeded by the end of the 
plan’s third year. Except for the roads 
already under construction within this 
plan, lack of funds will limit the building of 
much needed roads in the future. Roads 
under construction are: The Wad Medani- 
Sennar-Kosti, Sennar-Singa-Damazin, 


Nyala- Kas-Zalingei, Nyala-El Fasher, and 
White Nile. 

The Wad Medani-Sennar-Kosti road pro- 
vides access from the Khartoum-W ad Meda- 
ni road to the Sudanese sugar region and 
factories. The terminus of the road is Kosti, 
which is Sudan's most important river har- 
bor, the main loading point for river trans- 
port to southern Sudan, and the site se- 
lected for Sudan's second oil refinery. The 
financing came from the United Kingdom 
and the Organization of Petroleum Export- 
ing Countries (OPEC) Special Fund. 

The Sennar-Singa-Damazin road crosses 
the Blue Nile Province and links it to the 
Gezira Province in the north. The Blue Nile 
Province has chromite mines and is rich in 
agricultural and forest resources. The road 
to Damazin will provide access to Roseires 
Dam, the country's main source of hydro- 
electric power. Twenty-five percent of the 
258-kilometer road, which had been com- 
pleted by early 1981, is being checked by the 
contractor, an Egyptian company, since the 
construction is considerod below specifica- 
tions. 

The Nyala-Kas-Zalingei 210-kilometer 
road is within Southern Dorfur Province 
and is rich in animal and forestry resources. 
The road, which was expected to be asphalt- 
ed in 1981 and inaugurated in mid-1982, will 
permit goods to move to Nyala, the rail- 
road’s most westerly point. 

The Nyala-El Fasher road will link the 
two western provincial capitals of the Dor- 
fur region. The road will provide access to 
Nyala, which is served only by Sudan Rail- 
ways, and to El Fasher, which only has 
scheduled flights to Khartoum. The Nether- 
lands is financing the project and supplying 
the equipment. However, since traffic loads 
are projected to be light and funds appar- 
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ently are unavailable for a better surface, 
the road will be of a raised gravel construc- 
tion. 

The White Nile road in central Sudan 
will extend southward from Khartoum in 
two phases. Phase One was started in 1980 
and includes 152 kilometers of road, a 6- 
kilometer spur to the White Nile, and two 
ferry boats linking the spur with the town 
of El Dueim. The road will serve many 
White Nile pump-irrigation projects, which 
supply vegetables and dairy products to 
Khartoum, and will ease travel to western 
Sudan. In phase two of road construction, 


MINERALS YEARBOOK, 1981 


the road will continue southward to Kosti, 
joining the Sennar-Kosti road and the rail- 
road. The road is being financed by the 
International Development Association and 
the Federal Republic of Germany. Construc- 
tion was expected to start in 1981. Many 
more roads are necessary but are awaiting 
financing.* 

The Port Sudan operation (World Bank 
part 1 project), managed by the Sea Ports 
Corp. of the Ministry of Transportation and 
started about 3 years ago, was not complet- 
ed on schedule in 1981 but is expected to be 
finished in the second half of 1982. 


PRODUCTION AND TRADE 


The mining industry, on a limited scale, 
produced mostly chromite, gypsum, and 
mica. Cement production, although reduced 
in 1981, represented a significant part of the 
value of minerals in the economy. 

Sudan’s import trade is relatively small 
and is with European and nearby African 
and Middle Eastern countries. The domi- 
nant imports are iron and steel products, 
cement, fertilizers, and petroleum refinery 
preducts. However, most of the steel-mill 
products or semifinished materials were 
imported from the Far Eastern countries of 
Japan and the Republic of Korea. No reli- 
able data on values were available. 

In its present state of development, Su- 


dan’s small quantities of exports were main- 
ly unprocessed raw materials or concen- 
trates and internally generated scrap mate- 
rials. These exports, mostly to Western 
Europe, consisted of ferrous and nonferrous 
scrap and locally mined chromite and man- 
ganese ores and concentrates. The imposi- 
tion in early 1981 of a 5% tax on a number 
of exported minerals and petroleum prod- 
ucts was expected to have a detrimental 
effect on Sudan’s major export, chromite. 
With transport costs and Government roy- 
alties amounting to more than 70% of 
chromite prices, future production may stop 


if expected railway tariffs are imposed. 


Table 1.—Sudan: Production of mineral commodities’ 
(Metric tons unless otherwise specified) 


Cement, hydraulie - thousand tons. _ 

Chromium: Chromite concentrate, gross weight________ 

Gold, mine output, metal content troy ounces. _ 

G and anhydrite, crude... 2-2 --- 

EMBOIB. o o Lond cA 88 

Mica, all graden”nass c-2-c-2 occ -2-2- 
Petroleum refinery products: 

line thousand 42-gallon barrels. .. 

f cec anc LAM LLL do- 

Kerosinee do— 

Distillate fuel olli „ do... 

5 rr ipee A ieee 

J. 8 0. —— 

Refinery fuel and losses do... 

%%///;oöÜ rut 8 do- 

lv MORD PEE x 

Table includes data available through July 19, 1982. 


addition to the commodities listed, 
stone, and sand and a presumably were produced, 
information is inadequate to make reliabl 


e estimates of output leve 


1977 1978 1979 1980 1981* 
137 1167 182 185 1 
17,213 18,000 28,176 25,400 25,515 

300 300 300 300 300 
15,300 20,000 10,000 10,000 28,000 
457 450 454 363 400 
400 1.000 2. 000 1.500 2,000 
1,170 1,211 1,200 1,118 1,099 

215 199 199 
428 308 

261 193 192 
2,440 3, 3,700 2,366 2,198 
3,347 1. 1.900 — 2,419 
42 52 60 55 n 
362 350 350 299 296 
1,903 7,516 7,601 4,266 6,320 
91,718 12,000 81,200 80,000 64,253 


modest ed of a variety of crude 5 materials (including at 
e 


but output is not reported bee weed and avai 


. Crude oil was 1 from several wells on a 


basis but was not being preduced for domestic use or export through yearend 19 
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Table 2.—Sudan: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 " 
Á United Other (principal) 

METALS 
Copper metal including alloys, crab 160 174 -- Denmark 100; West Germany 74. 
Iron and steel metal including alloys, scrap 4,547 3,929 — Pakistan 2.229. 408. 2 
Lead metal including alloys, cra s 661 718 -- West Germany 468; 250 
Tin metal including alloys, crap e 1,000 — All to Italy. 
dine metal including alloys, scrap - - - - -- 70 52 — All to West Germany. 

er: 

Ores and concentrats 24,376 9,754 _. All to Switzerland. 

ip ig mea excluding gold, scrap, 

aste, dust ttt value 8 $41,600 — All to United Kingdom. 
Metals; including alloys, crab 50 2,037 _. All to Yugoslavia. 
NONMETALS 

Abrasives, n.e.s.: 

Dust and powder of precious and semi- 

Ginding and polishing wheels and ^ = 

rin and po w an 
stones cec 72 -- All to West Germany 
Clays, crude .— a -- -----------—-—- im 100 — All to 
Mica, cru lle RS 863 -- United m 314; Bahamas 49. 
Salt and brines . --------------- 148 157 — Zaire 9451 iopia 62. 
Sodium carbonate, natural 79,826 7,430 -. All to Saudi Arabia. 
Other, crude. - - --- - - -- ----- -——— o 9,976 ees Do. 
MINERAL FUELS AND RELATED 
MATE 
Petroleum refinery products: Lubricants 
thousand 42-gallon barrels. _ 1,421 250 _. West Germany 143; Italy 107. 
"Revised. 
Table 3.—Sudan: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodity 1979 1980 i = od 
e Other (principal) 
METALS 

Aluminum: 

Oxides and hydroxides |... ....- -— 5 -— All from India. 

Metal including alloys, all form 1,926 1,624 5 rrr Kong 557; China 274; United King- 
Copper metal including alloys, all forms 58 228 6 Netherlands 115; United Kingdom 85. 
Iron and steel metal: 

Pig iron, ferroalloys, similar materials 1 9 -- France 8; Netherlands 1. 

Steel, primary forms .. 9,361 6,150 CA Netherlands 2,899; Belgium 1,750; Japan 

Semimanufactures ai 

Bars, rods, angles. shapes, sections 14,722 59,305 NA Re day s E Korea 22,066; Belgium 14,588; 
Universalis, plates, sheets 14,208 31,251 450 Ja 18, 563; Belgium 8, v Egypt 2,266. 
Hoop and strip -------------- 5,526 12,628 E Japan 10, 404; Belgium 2, 
Rails and accessories 4 2 s5 ni. 
0 e de due Rea 1,815 66.774 — West many 65,873. 
Tubes, pipes, fittings... 19083 2,762 ere Jan 380. 429; United Kingdom 
Castings and forgings, rough ~. — - — — — 134 248 E Hong p Kone 1 107; Egypt 77; United King- 
Lead metal including alloys, all forms — — _ — — 673 357 8 8 250; United Kingdom 107. 
ese ore and concentrate 715 1,833 — All from Singapore. 
e 5 11 -- India 5; Kenya 3; China 2. 
Tin metal including all forma 2 13 -- Denmark 12. 
Zinc metal including allove. all form 971 1,471 -- Netherlands 468; Japan 400; West Ger- 
many 396. 
Other: 

Oxides, hydroxides, peroxides: 

Of t, iron, manganese, titanium 245 580 ids „ United Kingdom 221; 
Of lead and zinc. 32 10 E Balin $ West Ge 
Unspecified |... 168 309 Lus "epum 156; Taiwan 10; United Kingdom 


Metals including alloys, scrap kilograms_ — 25 TE) 
See footnotes at end of table. 
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Table 3.—Sudan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


1980 United 


States 


Sources, 1980 
Other (principal) 


Greece 103; West Germany 49. 
Mia Germany 5; Japan 4; United King - 
om 4 


Romania 25,936; Greece 18,812; Yugoslav- 
ia 13,198. 

All from West Germany. 

All from United Kingdom. 

West Germany 460; Lebanon 234; Spain 


United Kingdom 675; France 31. 


1 98,146; Netherlands 16,461; Japan 


West Germany 400; nh ia EE 49. 
All from Uni 
Netherlands 20; Bare Germany 19; 


United 
All from United Kingdom. 


905. 
nited 3,033; Netherlands 2,800. 
India 10,920; United Kingdom 2,000. 


Belgium 2; Netherlands 1. 

All from Egypt. 

West 3 0 2,917; Netherlands 798; 
Belgium 7 

United Ki Kingdom 123; Spain 50; Nether- 

All from “United Kingdom. 

France 168; West Germany 19. 

"n Germany 389; Belgium 50; Greece 

Hong Kong 10; Belgium 3. 

All from nited Kingdom 

Greece 253; United Kingdom 21. 


United Kingdom 7,000; West Germany 
3,221: Netherlands 900. 
west Germany 35; 0 10. 
All from West German 
China 8: West Germany 4; France 3. 


Saudi Arabia 4,952; Kuwait 116. 
Saudi Arabia 1,212; Kuwait 498. 


Kuwait 93; Iran 13; Italy 13; United King- 
dom 13 


Kuwait 130. 

Kuwait 1,849. 

All from Kenya. 

Saudi Arabia 13 136,072; United Kingdom 
15,250; Italy 14,913. 

Italy 4,640; Kenya 151. 

West Germany 1,131. 


Netherlands 10,338; Singapore 5,145. 
Mainly from France. 


All from United Kingdom. 


Commodity 1979 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ — m 
Grinding and polishing wheels and stones 
crude_---—---------- value... $81,162 
Cement... e ucuueu me es 62,475 
Clays and clay products: = | ae 
FF 143 
Nonrefractory? z 1,081 
Refractory including nonclay brick 894 
Fertilizer materials: 
ufactured: 
Nitrogenouns ~~~ --— 13,594 
Phosphatic_ _______ --------- 155 
Other including mixed 4 
AmmoninKnKnnk 2-2-- 13 
Graphite, natura 1 
Gypsum and plasters ~. _—-—----------- å n 
Pigments mineral, natural, crade -____-- 3,700 
V 
um an um compounds, n. e. s.: 
ium carbonate, natural |... 11,660 
Caustic oda 3,590 
Caustic potash, sodic and potassic "m 
Stone, sand and gravel: Dimension stone H5 
Elemental, all form 10 
ic acid, oleum — - ------------ 615 
Other: 
c aa eee 52 
Halogens: v 10 
Bui materials of asphalt, asbestos and 
fiber cements, unfired nonmetals. . _ .. — 999 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura 11,514 
Carbon blackkkk ----- 72 
Coke and semico k 48 
Hydrogen, helium, rare gases 6 
Petroleum: 
Crude thousand 42-gallon berrels. _ REN 
Refinery ucts: 
Gasoline: 
Motor do- 157 
Aviation do— 94 
rosine LLL Lll do- 105 
Distillate fuel olli! do____ 112 
Residual fuel oil_ _42-gallon E 20 
ricants |... --- FT92,189 
Liquefied leum gas do- 12 
Mineral jelly and wax . do —— 1,794 
Bituminous mixtures, n.e.s 
do- 82,992 
Unspecified-—- - do 766 
Mineral tar and other coal-, petroleum-, and 
gas-derived crude chemicals E 
"Revised. NA Not available. 
1Excludes quantity valued at $3,062. 


3Excludes quantities valued at $3,568 in 1979 and $324 in 1980. 


3Excludes quantity valued at $1,080. 
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COMMODITY REVIEW 


METALS 


Chromite.—Chromite production in 1981 
was estimated at 25,000 metric tons but is 
expected to increase within the next 5 years 
owing to a better transportation infrastruc- 
ture. Haulage costs via the asphalt roads 
south to Damazin are expected to compare 
favorably with railroad transport. The Mit- 
subishi Corp. of Japan was exploring for 
chromite deposits in the Ingessana Hills of 
the Blue Nile Province. Mitsubishi is still 
interested in a ferrochrome production unit 
to supply about 20,000 tons per year instead 
of the 150,000 tons per year originally 
agreed upon with the Sudanese Govern- 
ment. 

Copper.— The Geological and Mineral Re- 
sources Department (GMRD) and the 
French Bureau de Recherches Géologiques 
et Miniéres (BRGM) were still evaluating 
copper and tungsten prospects in the Red 
Sea Hills area. Saudi Arabia allocated 
about $11 million during 1981 to finance 
further prospecting by BRGM and Total 
Exploration, a wholly state-owned subsid- 
iary of the French Compagnie Francais des 
Pétroles (CFP-Total). 

Gold.—A gold rush was still underway in 
the southeast near the borders of Kenya 
and Uganda. Tribespeople worked rich gold 
placers along the Thingaita River and 
bartered much of the gold for rifles from 
remnants of Idi Amin's army. Local and 
foreign companies also were exploring for 
gold and base-metal deposits. Minex, Inc., a 
subsidiary of Vam Pty. Ltd. of Australia, 
was prospecting for gold in the area of 36* E 
and the Nile. This region was considered 
one of Africa's most significant gold-bearing 
districts. By the end of 1981, Minex had 
discovered 30 previously unknown pros- 
pects and was examining about 50 known 
deposits. Mowlem-Africa Construction Co., 
Ltd., a joint Sudanese and British company, 
was evaluating the gold potential in the 
ancient gold mining district of Fazughli 
south of the Blue Nile and along the Ethio- 
pian border. The initial assays looked 
promising.‘ 

Metal-Rich Sediments.—According to the 
Saudi-Sudanese Red Sea Commission for 
the Exploitation of Red Sea Resources, the 
pilot plant for mining the metalliferous 
muds of the Red Sea Atlantis II Deep Basin 
was scheduled to be completed in 1981. By 
yearend 1981, the Saudi-Sudanese Red Sea 
Commission had spent over $300 million on 
the program of mining, recovering, and 
processing the seabed minerals identified in 


the sediments. Commercial production is 
not expected until 1988, when zinc and 
copper are expected to be exploited along 
with lead, silver, and cadmium. The mining 
and extractive process that was developed 
by Orenstein & Koppel AG of the Federal 
Republic of Germany, involves agitating the 
freed seabed muds, mixing them with sea- 
water, and pumping the slurry to a process- 
ing ship for mineral concentration. The 
concentrate would be shipped by barge to a 
smelter-refinery, which would be con- 
structed. The residual tailings slurry would 
be returned to the sea at a depth of 500 feet, 
where tests indicate an acceptable environ- 
mental dispersion as the residue settles 
onto the seabed. In 1979, the exploratory 
drilling ship, Sedco, had performed the 
preliminary work that led to this effort. 

Radioactive Minerals.—Minex was ex- 
pected to drill for radioactive minerals in its 
Jabal Dumbeir and Jabal Kon concessions 
in Kordofan. Important radioactive anoma- 
lies within syenites were discovered in the 
Nuba Mountains area by a West German 
team and a team from the University of 
Khartoum. 


NONMETALS 


Cement.—The Atbara plant of the Mas- 
pio Cement Corp. was being expanded by 
the addition of a 750-ton-per-day rotary kiln 
plus a single-stage cyclone preheater and 
Unax cooler. This equipment also includes a 
3.2- by 9-meter raw mill and a 3.4- by 11- 
meter finishing mill. The modernized plant 
is expected to be in use in 1982. 

Mica.—The Geological Survey Depart- 
ment of the Ministry of Energy and Mining 
began a pilot project in 1976 in Khartoum to 
produce trimmed mica. In 1978-79, as a 
result of this project, about 1,000 tons of 
scrap mica were produced along with 1 ton 
of hand-trimmed mica of different sizes. 
Owing to various contributing factors, such 
as poor transportation, outdated equipment, 
and insufficient financing, the project dete- 
riorated and production of trimmed mica 
dropped significantly. In spite of this set- 
back, it has been reported that the northern 
region government is interested in revitaliz- 
ing the project and that some private com- 
panies are interested. By the end of 1981, 3 
of the original 18 prospective sites had been 
worked. The Government held negotiations 
to sell 10,000 tons of mica at Port Sudan. 
The northern region government believed 
that an additional 4,000 tons of mica could 
be mined from these three sites and from 
new finds. Mica deposits are known to exist 
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on the eastern bank of the Nile in the 
Northern Province. 


MINERAL FUELS 


Petroleum.—The successful discoveries of 
petroleum since 1979 by Chevron Oil Co. of 
Sudan (a subsidiary of Standard Oil Co. of 
California) spurred additional exploration 
by Chevron, Texas Eastern Corp., Union 
Texas Petroleum Corp. (an Allied Chemical 
Corp. subsidiary), Phillips Petroleum Co., 
and Total Exploration of France. The latter 
four companies were exploring the Red Sea 
concessions relinquished by Chevron. In 
1981, Chevron increased the number of its: 
exploratory and drilling crews in its leased 
areas. By the end of 1981, Chevron had 
completed 31 wells in its interior blocks, 
with a total drilled footage of 339,568. Six of 
these wells were new field discoveries, of 
which one, Tabaldi No. 1, recovered oil but 
was not classified as a discovery. None of 
the oilfields were in production. The cost of 
Chevron’s program exceeded $300 million. 
This exploration pace was expected to con- 
tinue in 1982. Chevron believed that Su- 
danese oil reserves could reach 10 billion 
barrels, more than the Indonesian 9.2 bil- 
lion or Algerian 8.2 billion. Chevron’s south 
fields could hold 400 million barrels, and 
much of the country was still to be explored. 
Kosti, the site of the planned Chevron 
refinery, also will be a large terminus for 
transporting products from the topping 
plant to the south and to oil exploration 
areas. 

CFP-Total was exploring for oil and gas 
on approximately 145,000 square kilometers 
in the Muglad region of southern Sudan, 
adjoining the southeast area where Chevron 
made its oil discoveries at Abu Gabra, 
Sharaf, and Unity. CFP-Total also will ex- 
plore an area offshore from Port Sudan, 
consisting of about 6,400 square kilometers. 
Texas Eastern and Union Texas, on the 
other hand, were exploring in northern 
Sudan near the Egyptian border. Texas 
Eastern’s concession was for 26,700 square 
kilometers onshore and offshore from the 
northern Red Sea coast. Seismic work and 
drilling were scheduled into 1982. 

Phillips Petroleum and the Government 
of Sudan agreed on an oil exploration con- 
tract whereby Phillips will explore 18,000 
square kilometers in north-central Sudan 
just west of Khartoum and continuing 
northwesterly to a point west of Dongola. 
The area covers a sedimentary basin and is 
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highly accessible all year. However, the 
area was considered less promising than the 
Red Sea or Chevron concessions. The Su- 
danese Government acquired a 15% equity 
in any production and received bonus pay- 
ments exceeding $1 million for the leases. 

Government negotiations were underway 
in 1981 regarding leases for onshore loca- 
tions in the Red Sea region of northwest 
Sudan and for abandoned Chevron conces- 
sions in the south and west. These negotia- 
tions involved several firms including Mo- 
bil, Conoco, Sun Oil, and Trans-Pacific of 
Canada. 


Saudi Arabia and the Federal Republic of 
Germany jointly planned to finance the 
reconstruction of the neglected Red Sea 
port at Sowakin at a cost of approximately 
$300 million to provide better service to the 
Shell-British Petroleum Port Sudan refin- 
ery, which will be handling Saudi-produced 
oil 


Refining.—A consortium, consisting of 
the International Finance Corp. of the 
World Bank, Chevron, the Sudanese Gov- 
ernment, and the Arab Petroleum Invest- 
ment Corp., established the White Nile 
Petroleum Co. that was arranging financing 
and preparing a request for a proposal 
package for the construction at Kosti of an 
oil refinery and a pipeline. The oil refinery 
(with a maximum capacity of 15,000 to 
25,000 barrels per day) will be built on the 
White Nile, 275 kilometers south of Khar- 
toum, to process the oil from Chevron’s 
wells in the southeast areas of Abu Gabra, 
Sharaf, and Unity. The refinery and about 
550 kilometers of 10-inch pipeline, to trans- 
port the crude from the Unity Field to the 
refinery, are projected to cost between $600 
to $1,000 million. This project will provide 
products for Sudan’s internal market. 

The Port Sudan refinery was unable to 
operate at its full capacity of 1.2 million 
tons per year during 1981 because it was 
unable to obtain sufficient credit for crude 
from oil suppliers. To complicate matters, 
the oil storage at Port Sudan has a capacity 
of less than 50,000 tons for handling incom- 
ing deliveries. 


1Physical scientist, Division of Foreign Data. 
5 values have been converted from 
£Sd) to US. dollara at the fate of 
2 B00 
. Khartoum, Roads and Road 
83 the Sudan. „ ane cae 
Apr. l, 1981, „PP. | 
Review (London). North Africa and 
Middle Eat, Sudan, 1881.5 . 472. 


ustrial Minerals (London) Sudan, Mica Mining 
5 170, November 1981, p. 15. 


The Mineral Industry of 
Sweden 


By Joseph B. Huvos? 


The recession in Sweden reached a trough 
in 1981, and signs of an economic upturn 
were visible by yearend with the stimulus to 
industrial production coming mainly from 
export demand. A 10% devaluation of the 
krona in September was expected to boost 
exports further. Sweden's gross national 
product in 1981 was about $123 billion,? a 
decrease in real terms of 0.8%. The balance- 
of-payments current-account deficit de- 
creased in 1981 because of reduced imports. 
Unemployment was 2.5%, and the con- 
sumer price index rose by 12.1%. 

In 1981, Sweden's mineral industry re- 
mained small but technologically advanced. 
The country continued to be one of the 
world's largest iron ore producers, and 
there was significant production of nonfer- 
rous metals and industrial minerals. Hydro- 
electric and nuclear power were abundant, 


but fossil fuels had to be imported. 

Significant developments in Sweden's 
mineral industry in 1981 included commis- 
sioning of the Boliden AB Kristineberg 
sulfide ore mine and expansion of its Aitik 
copper mine, and conversion of the two 
Cementa AB cement plants to coal. Con- 
struction continued on the Luossavaara 
Kiirunavaara AB (LKAB) Viscaria copper 
mine and on the new Svenskst Staal AB 
(SSAB) ore pelletizer at Grängesberg. Gov- 
ernment holdings in SSAB were increased, 
and merger talks started in the stainless 
steel industry. The Government's new ener- 
gy bill was approved. The Stora Koppar- 
bergs Bergslags AB (SKB) Falun open pit 
metal mine was closed, and plans were 
disclosed to close Boliden's Vassbo lead 
mine. 


PRODUCTION 


Production of mineral commodities in 
1977-81 is shown in table 1. 
Indices of Swedish mineral industry pro- 


duction in 1980-81 are shown in the follow- 
ing tabulation (1968 — 100): 


Industry sector 1980 1981 
Iron ore mining 86 74 
Nonmetallic minerals 92 81 
Metal industries 118 109 
Mining, quarrying, manufacturing 128 123 
PPreliminary. 
Source: Monthly Digest of Swedish Statistics, No. 5, 
1982, p. 13. 
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(Metric tons unless otherwise specified) 


Commodity? 


METALS 
Aluminum, unalloyed: 
Primary 


Metallic. 22 oe a ee eee ieee 
Bismuth, mine output, metal content 


Copper: 
Mine output, metal content 


Gold: 
Mine output, metal content troy ounces. — 
Metal including alloys ... do- 


Iron and steel: 
Iron ore and concentrate, gross weight: 
ipping ore thousand tons. . 
Concentrat do... 


Metal: 
Pig iron and sponge iron do... 


Electric-furnace ferroalloys: 
Ferrochromium - --—------------—- 
Ferrochromium-siliſo(bnnn 
Ferromolybdenumͥunmnn 
Ferrosilitoͤ nn 


Stri MEER ME EUR -;! do... 


55 tube stock do- 
er including castings and . 
o- 


Lead: 
Mine utpat, metal content 
ed: 


Primary 
Secondary... - - ---------------—- 


Selenium, elemental, refined _______________ _ 
Silver: 
Mine output, metal content 


thousand troy ounces. _ 
Metal including alloys 2c —s o---- 
n, mine output, metal content 


Uraniumoxide(U30*.. .. 
Zinc: 


Mine output, metal content _______________ 
Clinker (70%-75% Zn) 


See footnotes at end of table. 


1977 


46,666 
15,008 


61,674 
47,684 
14,036 
61,720 


67,984 
136,705 


1978 


16,294 


* 


1979 


81.955 
28, 787 


5,080 
NA 
14 


45,773 


51,655 
12,889 


64,544 


50,676 
11,000 


61,676 


*70,000 
149,629 


73,331 
81,626 


22,675 
18,962 
157 


5,649 
97473 
371 
NA 


169,854 
NA 


2,981 
85,822 


1980 


14,300 
*12,884 


21,184 
2,436 


144,089 
335 


172,451 
232 


1,190 
1,202 
734 
49 
178 
216 


1981? 
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Commodity? 1977 1978 1979 1980 1981P 
NONMETALS —Continued 
Clays: 
Kaolin - ENE E EEEE PERI A A EEN 298 344 327 357 NA 
Refractory ______________ thousand tons 100 NA NA NA NA 
Feldapar se salable. crude and ground ____________ 52,167 53,845 58,654 51,999 *50,000 
PUMPS Dar 5 is me een 2,414 i "T MIS Er 
Gypsum, manufactured ___________________ 211,100 NA NA NA NA 
Lime: Quicklime, hydrated lime, dead-burned 
dolom ite thousand tons 769 748 775 *800 *800 
Nitrogen: N content of ammonia _ _ _ _ __ _ _ _ do— 102 96 89 86 79 
Phosphates: Thomas slag, gross weight |... do... 150 83 "58 88 124 
555 rei S LE eene 975 NA NA NA NA 
ite and pyrrhotite (including cuprous), gross 
weht. A thousand tons. _ 402 484 448 396 421 
Sodium compounds: 
Sodium carbonate® ____________________ 900 900 1,000 1,000 1,000 
Sodium sulfattte 105,000 105,000 105,000 105,000 105,000 
Stone, sand and gravel: 
Dimension stone: 
Unworked: 
Limestone and marble _ _ thousand tons 28 24 20 23 NA 
Granite and gneiss __________ do... 65 65 113 92 NA 
Quartz ----------------- do. ... 20 30 32 21 NA 
Quartzite._______________ do... 3 15 NA sot NA 
Micaceous schist |... do. ... 20 17 NA NA NA 
Sandstone |... do____ 33 34 NA NA NA 
Other __________________ o- 15 17 NA 16 NA 
Worked, all types do... 68 NA NA NA NA 
Crushed and broken er 
Clay slate __________________ do- 54 43 65 65 NA 
lomite: 
C rule do- 360 372 354 421 NA 
f . ee do- 25 21 NA NA NA 
Granite and gneiss. __ _________~- do- 8,032 NA NA NA NA 
Limestone: 
For cement manufacture do_ ___ 2,081 1,642 2,222 1,840 NA 
For lime manufacture do- 752 812 NA 117 NA 
For other industrial uses including 
lime mar!ck WM!Uh]Mc!cU“!McU“!!c do... 3,268 3,001 2,402 2,204 NA 
"Vg RED ee d ES do. ... 15 NA NA NA 
artzite ~_-________________ do- 1.531 1.286 NA NA NA 
dstone -——------------——- do... 212 NA NA NA 
o/ ·˙·w-wrt y 8 do_ _ __ 1,036 975 NA NA NA 
Sulfur: 
S content of pyrite „ do ... 204 233 282 249 249 
Byproduct: 
From metallurg yy do ... 135 130 130 130 130 
From other sources ____________ do- 230 18 36 240 40 
, „ pea te ere is do- €369 381 448 419 €419 
Sulfuric acid - - --------------——- do_ ___ NA 799 154 647 e650 
Tale and steatite________________________ 21,214 21,322 17,746 3,000 4,000 
Other, crude®__________________________ 3,104 N NA NA NA 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black__________________________ 23,523 25,497 NA NA NA 
Coal, all grades. thousand tons. 8 9 eg eg NA 
Coke, metallurgical |... do_ ___ 918 853 1,136 1,186 NA 
Oil shale: 
For fuel productionuse. ---------- do... 12 
73 68 73 NA 
3 other ue do- 6 
Por agricultural use do- 92 95 *95 *95 NA 
For fuel une do____ 30 30 NA NA NA 
Petroleum refinery products 
asoline_ _______ thousand 42-gallon barrels. _ 21,083 21,048 20,944 23,146 NA 
!!!.!!! oda ea do- 1.094 1,148 1,440 1.424 NA 
Keros ne do____ 63 68 85 39 NA 
Distillate fuel oil. ________________ Occ 31,556 39,012 42,340 44,797 NA 
Residual fuel oil |... do____ 39,846 43,293 48,335 51,535 NA 
Lubricants - ------------------- do... 142 214 220 220 NA 


See footnotes at end of table. 
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Table 1.—Sweden: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity? 1971 1978 1979 1980 1981P 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products —Continued 
Other: 
Naphtha thousand 42-gallon barrels. . 195 511 1,113 1,003 NA 
White spirit do... 2,597 2,944 *3,000 *3,000 NA 
nspecified .. - -----------—- do... N NA NA NA NA 
Refinery fuel and losses do- 6,771 6,925 7,600 eg, 100 NA 
/! ⁵³ AAA i do- 109,347 115,163 125,077 133,264 NA 
*Estimated. Preliminary. ‘Revised. NA Not available. 


Includes data available through Oct. 1, 1982. 


2In addition to the commodities listed, cobalt, nickel (as nickel sulfate), and metallic titanium are also produced, but 
output is not reported and available information is inadequate to make reliable estimates of output levels. 
3Production of sponge iron is as follows, in thousand tons: 1977—161; 1978—117; 1979—136; 1980—not available; and 


1981—not available. 


“Includes clinker as follows, in thousand tons: 1977—43; 1978—15; 1979—not available; 1980— not available; and 1981— 


not available. 
Represents material for sale, not that produced. 


Includes strontium minerals, unspecified minerals, and fragments of ceramic materials. 


TRADE 


Exports of Swedish goods declined 0.1% 
in 1981, and imports declined 6.5%. Swe- 
den's principal trading partners were the 
countries of Western Europe. In 1981, the 
United States was the second largest for- 
eign investor in Sweden, accounting for 


$271 million or 20% of the total. Also in 
1981, the United States was the leading 
target of Sweden's investments abroad, with 
28% of all foreign investments. 

Sweden's mineral trade in 1979-80 is 
shown in tables 2 and 3. 


Table 2.—Sweden: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum: 
Bauxite ________________-_~- 730 
Oxides and hydroxidesͤ 104 
Metal including alloys: 
SS (// oĩÄ’ eee oL ILE 1,628 
Unwrought______________ 19,561 
Semimanufactures 63,087 
Cadmium metal including alloys, all 
. LL E T 
Chromium 
Chromite. - ---------------- EN 
Oxides and hydroxides 23 
Metal including alloys, all forms 6 
Cobalt: 
Oxides and hydroxides 89 
Metal including alloys, all forms 216 


See footnotes at end of table. 


Destinations, 1980 


1980 : 
unis Other (principal) 
27 e All to Republic of Korea. 
569 PM West Germany 351; Denmark 103; 
Finland 89. 
2,364 18 West Germany 948; Pakistan 248; 
France 205. 
17,126 ns Norway 4,459; Netherlands 3,050; 
West Germany 2,618. 
50,940 492 Denmark 9,161; United Kingdom 
7,894; Norway 7,060. 
30 30 
31 Se Norway 16; United Kingdom 13. 
17 NA Norway 12. 
1 NA NA. 
(1) NA Mainly to Norway. 
103 zi 


ned Kingdom 50; Japan 14; India 
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Table 2.—Sweden: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Cop 
Gre and concentratteee 
Ash and residue containing copper 


Metal including alloys: 
Scrap 


Semimanufactures 
Iron and steel: 


Ore and concentrate 
thousand tona. . 


Pig iron including cast iron 
Sponge iron, powder, shot 


Ferroalloys: 
Ferromangan ese 


Steel, primary form 
Semimanufactures: 
rs, rods, angles, shapes, 
Universals, plates, sheets .. _ 
Hoop and strip .... ..... 


Rails and accessories 


Tubes, pipes, fittings |... 
Castings and forgings, rough 


Lead: 
Ore and concentrate 


Oxides and hydroxides 
Metal including alloys: 
Scrap. e Sk 


Unwrought rre 8 
Semimanufactures. . 
ese: 


Metal including allo oye all forms 
Mercury / 6-pound flasks. . 
MO hip 

and concentrate - - -- ------—- 


Metal including alloys, all forms 
See footnotes at end of table. 


1979 


27,173 
96 


668 
31,223 


16,225 


26,242 
303,000 


17,366 
150,319 
119,144 


1,000 
144,842 
560,287 


677,695 
655,966 
102,862 
30,315 
11,693 
256,669 
2,043 


59,190 
129 

36 
44,917 
488 


1980 


6,895 
15,662 
1,837 
21,044 


12,162 


20,998 


16,231 
179,631 
99,950 


1,025 
99,484 
424,386 


644,301 
625,568 
97,636 
31,421 
65,406 
230,902 
2,239 


56,788 
181 


United 
States 


7,962 
12,684 


22,075 
26,637 
5,368 
6,232 
11,214 
10 


Destinations, 1980 
Other (principal) 


East Germany 4,032; Finland 2,863. 
Be um-Luxembourg 12,459; East 
rmany 1,899. 


Spain 949; West Germany 406; 
Denmark 306. 

United Kingdom 9,350; Belgium- 
NS 5,152; Netherlands 


0 
West German au 734; Norway 9,984; 
Denmark 8, 


many 93. 28. 


West Germany 6,994; East Germany 
nmark 2, 
Japan 5? 52, 707: Italy 43, 322; Finland 


west Germany 16,837; United King- 
dom 11,672; Japan 11 ,065. 


Finland TH Hungary 140; West Ger- 


gon 

rmany 34, s aoe 20,447; 
United Kingdom 11 696. 

West Germany 97, 774 Japan 85,998; 
United Kingdom 34 963. 


West Germany 126,282; Norway 
69,467; Finland 67, 298. 

West Germany 132,095; Norway 
121,494; Denmark 71,996. 

West German rmany 17,606; Finland 
11,162; Denmark 9, 767. 

M 24 2 Italy 7,988; West Ger- 


est Germany 9. 9,718; Finland 6,441; 

5 5,93 

West Germany 25 402; U. S. S. R. 
22,182; Norway 20, 508. 

Finland 713; Norway 598; Denmark 


West Germany 38,662; Belgium- 
N oe 13, 765. 


West German any 23; Norway 19; 
Denmark 1 

West Germany 18,078; Finland 
10,735; Norway 3,168. 

Finland 189; Norway 167; Saudi 
Arabia 57. 


West Germany 198; Denmark 65. 
Mainly to Yugoslavia. 
Denmark 3. 


All to North Korea. 
Denmark 200. 
Finland 73. 
Norway 725. 


West Germany 701; Netherlands 308; 
Japan 162. 
United Kingdom 1. 
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Table 2.—Sweden: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Nickel: 
Matte and s 
iiia includi 


Platinum-group metals including alloys, 
unwrought and partly wrought 


value, thousands 

Silicon, elemental ________~_ do- 
ver: 

Ore and concentrate do- 

Waste and sweepings* . _ _ _ do- 


meal ine oin alloys, unwrought 
and partly Tonen 
thousand troy ounces. _ 
Tin metal including alloys: 
SCIHRD o ip ee et aue 
Unwrought ______________-_~- 
Semimanufacture |. |. - -- ------- 


Titanium: 
Ore and concentrate 


Oxides and hydroxides 
Metal including alloys, all forms 


Tu n: 
and concentrate 


m Metal including alloys, all forms 
inc: 
Ore and concentrate 


Ash and residue containing zinc _ .. — — 


Oxides and hydroxides 3 
Metal aoe alloys: 


Semimanufactures 
Zirconium metal including alloys, all 


rous N 


Oxides, hydroxides, peroxides 


Base metals including alloys, all forms 
NONMETALS 


Abrasives, n.e.s.: 
ee: Pumice, emery, corundum, 


Artificial corun dunn 

and powder of precious and semi- 
precious stones 

value, thousands 

Grinding and polishing wheels and 

stones is — AA 


See footnotes at end of table. 


Destinations, 1980 


1979 1980 : 
Sue Other (principal) 
64 um: 
482 503 18 nang 171; India 171; United King- 
om 134. 
1,516 1,906 252 N Penano ug 1; United Kingdom 
: n 85. 
1,406 1,347 209 rn 16; West Germany 140; Italy 
$6,955 $7,942 $54 1 255 Kingdom $4,063; Finland 
$15,300 NA NA 
MUR $19 — All to Finland. 
$19,945 $53,677 $822 United om $23,456; West Ger- 
many $ 9. 
7,298 7,780 NA NA. 
8 5 -- All to 1 
63 58 — Finland 55 
47 27 __ Saudi Arabia 13; Finland 9; West 
Germany 2. 
388 23 NA NA. 
38 32 NA Norway 19. 
97 218 38 United Kingdom 147; West Germany 
431 330 ie n at Germany 222; India 64; Nether- 
54 46 Ls United Kingdom 29. 
847,574 351,941 e West Germany 77,789; Finland 
73,642; Norwa 68, 340. 
30,983 21,294 ie, Norway 20, 291; West ernany 518; 
Belgium-Luxembou 32A 
486 418 NA Norway 250; Finland 1 
3,847 3,325 e Norway 1,893; West Germany 501; 
Be um-Luxembourg 3 
249 842 ut Norway 113; West Germany 102; 
Belgium-Luxembourg 49. 
75 71 ae Finland 45; West Germany 15. 
28 13 -- Japan 10; West Germany 3. 
72,365 1,413 -— West Germany 460; Belgium- 
woe 448; United Kingdom 
99 200 NA West ELMAR 150; United om 
2 y t Kingd 
11,539 3160 16 United Kingdom 101. 
35 30 c Norway 21; U.S.S.R. 7. 
3,855 44 23 Norway 11. 
$47 $126 Sie Finland $95; Denmark $28. 
2,447 2,512 — Finland 331; France 292; m S.R. 
210; United Kingdom 27 
112 14 -. United Kingdom 9; Switzerland 5. 
29 47 NA Norway 46. 
165,394 348,512 85,744 Nigeria 222,067; Venezuela 35,820. 
9,309 10,210 -- Norway 3,553; Republic of South Afri- 


ca 2,455; Finland 2, 139. 
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Table 2.—Sweden: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Products: 
. including nonclay 


Cryolite and chiolite.... - ---------- 
Diamond: 

Gem, not set or stru 
value, thousands 


Industrial do_ ___ 
Diatomite and other infusorial earth __ 
Feldspar, fluorspar, et 


Fertilizer materials: 

Crude: 
Nitrogenous 
Phosphati cc 

Manufactured: 
Nitrogenouns ..- 
Phospha tic ---- 
Potassi coca 
Other including mixed 

Ammoniak 

Graphite, natural 
Gypsum and plaster 


Crude including splittings and waste _ 


Worked including agglomerated 
splittings 
Pigments, mineral: Iron oxides, processed 
Precious and semiprecious stones 
excluding diamond: 
Natural ..... value, thousands 


-— ew ew aD ae om ar am we ae we — we — ae oe 


Caustic potas 


Stone, sand and gravel: 
Dimension stone: 
ae and partly worked: 


Worked _____._________-_ 
Dolomite, chiefly refractory- grade 


Gravel and crushed rock 
thousand tons. _ 
Limestone excluding ME 
o. --- 


See footnotes at end of table. 


1979 


2,319 


36,742 
28,252 


$334 
$10,361 
6 


5,037 


3,619 
3,765 
292 


3,039 
19,568 


200,455 
12,714 
4,347 
1,574 
1,013 


141,397 
67,624 


1980 


3,188 


59,057 
23,778 
2 


$10,197 
$50 

81 
30,336 


5,059 
60,675 


39,084 
32,692 


8,021 


2,062 
24,656 


111,921 
11,569 
36,446 

1,525 
953 


103,092 
12,259 


United 
States 


Destinations, 1980 
Other (principal) 


West Germany 1,065; Norway 856; 
Vietnam 471. 


Finland 15,790; Norway 13,514; West 
Germany 10, 

Norway 6, ; Finland 9,430; 
Belgium-Luxembourg 3 351. 

Finland 1: West Germany 1. 


Finland $3,144; Ps 
RSS 738; Norwa x Ais 
N um-Luxem urg $34; United 


. 


Norway 43. NEN 13; Finland 


United Kingdom 11,235; East Ger- 
many 9,476; Austria 3,227. 


Belgium-Luxembourg 5,057. 
Norway 48,585; West Germany 6,100. 


NA. 
NA. 


Norway 5,169. 
NA. 


NA. 
DERI 203; Norway 32; Finland 


3 
Norway 7,467. 
Norway 156; Denmark 43. 


West Germany 5; Netherlands 2; 
Switzerland 2. 


NA. 
Norway 29. 


Switzerland $112; United Kingdom 
$106; Australia $48 

Ireland $13,443. 

Romania 84,382. 

Norway 840; Denmark 328; Finland 


Denmark 1,220; Netherlands 648. 

Belgium-Luxembourg 12,225; Den- 
mark 4,639; Norway 3, 664. 

West Germany 47, 47, 95]: Italy 23.980; 
Denmark 2 

Denmark 8, 666. 

Denmark 8,573; Netherlands 8,409; 
West Germany 7,793. 


Denmark 846; West Germany 594. 


Finland 726; West Germany 114; 
Denmark 111. 

Norway 85,291. 

Norway 62, 855. 
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Table 2.—Sweden: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Sulfur: 
Elemental, other than colloidal ........ 


Slag, dross, similar waste 


Oxides, hydroxides, peroxides of bari- 
um, magnesium, strontium —_—_—-- 
Building materials of asphalt, asbestos 
ae lber cements, unfired nonme- 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 


Coal including briquets: 
Anthracite and bituminous- - - - - - - 


igni 
Coke and semicokke 
Hydrogen, helium, rare gases 
Peat including briquets and litter _ _ _ _ _ 
say aid and refinery products: 


thousand 42-gallon barrels_ _ 
Refinery products: 


Gasoline do- 
Kerosine and jet fuel _ _ do- 
Distillate fuel oll do- 
Residual fuel oil do_ __ 
Lubricant do- 
Other: 
Liquefied petroleum yn 
o- 
Mineral jelly and wax 
42-gallon barrels. _ 
Petroleum coke _—_do___- 
Bitumen and other residues 
do- 
Bituminous mixtures 
do. ... 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


"Revised. NA Not available. 
1Less than 1/2 unit. 
2May include other precious metals. 


Excludes silicon metal valued at $18,113,000. 


1979 


1,136 
3,195 
1,876 
393,815 
34,990 


1207, 740 


1980 


29,513 
14.528 
14,760 
5,649 
9,346 
83,342 


35 


4,801 


10 
8,650 
3,994 
1,129 

114,174 
580 
30,234 
646 
6,593 
377 


8,318 
17,608 


495 


‘81 
4,840 
446,640 
34,542 


166,296 


United 
States 


Destinations, 1980 
Other (principal) 


United Kingdom 19,631; Netherlands 
6,384; West Germany 3, 015. 
Finland 5, 581; Norway 4 815; West 


German 220. 
3 7, T. Denmark 4,010; Nor- 
way 2.422. 
United Kingdom 4,391. 
United Kingdom 3,627; Denmark 
; Norway 1 901. 


Finland 38,588; Nowa 20,550; 
United Kingdom 17,398. 


Argentina 20. 


Norway 1,641; Finland 1,396; Hun- 
gary 735. 


Poland 9. 
S 2,991; Poland 2,513; Finland 


All to Finland. 

All to Norway. 

Finland 113,994. 

Norway 353; Finland 176. 
Denmark 15,858; Norway 10,313. 


All to Finland. 


Denmark 2,618; Norway 1,321; 
United Kingdom 923. 

United Kingdom 223; France 84; Nor- 

way 

Denmark 5,096; Norway 1,978. 

Denmark 6,327; France 1,882; 
Netherlands 1,807. 

Norway 156; United Kingdom 94. 


Norway 45; Denmark 36. 
Norway 4,415. 
Denmark 248,745; Norway 94,100; 


Finland 73, 726. 


Finland 7,230; Norway 4,987; Nether- 
lands 4,436. 


Netherlands 129,311; Denmark 
23,960. 


*Excludes quantity valued at $18,662,000 distributed to the United Kingdom ($17,781,000) and France ($881,000). 
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Table 3.—Sweden: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


Aluminum: 
Bauxitte 


Oxides and hydrox ide 
Metal . alloys: 


Arsenic, all form 

Antimony metal including alloys, all forms 

Beryllium metal including alloys, all forms 

value, t ousands.. . 

Cadmium metal including alloys, all forms 
Chromium: 

Chromite -_---------------- 


Oxides and hydroxides _ _ ______-_- 
Metal including alloys, all forms 


Cobalt: 


Oxides and hydroxides 
Metal including alloys, all forms 


Copper: 
Ore and concentrate |. --------- 


Ash and residue containing copper 


Oxides and hydroxides _________ - 


Iron and steel: 
Ore and concentrate 


Pig iron including cast iron 
Sponge iron, powder, shot 


Ferroalloys: 
Ferromangan ee 


Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections ____________ 


Tubes, pipes, fittings _ _ _ _ _ — 
Castings and forgings ----- 


See footnotes at end of table. 


1979 


67,791 
199,589 
5,802 


36,738 
59,377 


665,017 


500 
215 


10,371 
1,441 


6,232 
14,867 
36,544 


33,000 
129,756 
49,837 
1,953 


42,033 
133,042 
120,631 


483,873 
946,010 


168,729 
3,947 
30,183 
281,678 
10,041 


1980 


65,335 
235,062 
3,507 
36,868 
52,012 


5 
14 


$23 
268 


332,328 


432 
144 


2 
487 


46,870 
15,029 


15,605 
45,920 
9,942 


32,686 
98,072 
145,838 


468,698 
902,637 


153,289 
3,316 
26,030 
290,660 
12,317 


United 
States 


48,161 


1,004 
970 
4,133 


Sources, 1980 


Other (principal) 


Australia 24,426; Greece 12,619; 
Guyana 9,487. 

Jamaica 94,774; West Germany 59,562; 
Panama 26,000. 


Norway » 7 vi United Kingdom 377. 


re di Arad 
many 13,337; Norway 8,973; 
M e 0 

West Germany 3. 

China 10; United Kingdom 4. 


West Germany $8 
Finland 160; Nei 56; Japan 52. 


Finland 144,059; Albania 61,075; 
Turkey 43 ,938. 

West Germany 403. 

United Kingdom 77; France 37; 
Denmark 16. 


Belgium-Luxembourg 1; France 1. 
Belgium-Luxembourg 231; Zaire 57; 
inland 47. 


Norway 26,242; Chile 10,899; 
Yugoslavia 5, 
Uganda 7,667; West Germany 3,627; 
rance 2, 015. 
Yugoslavia 189 189; Norway 173; West 


France 7,9 T 
United Kingdom 459; Belgium- 
Luxembourg 316. 


France 3,454. 

Chile 15, 417; Pegin Laxembouty 
13, 457; Zambia 11 ,122. 

West German any 9, 299. United Kingdom 
1,349; Netherlands 4,041. 


ocu Kingdom 270; Netherlands 
All from Netherlands. 


United Kingdom 17,071; West Ger- 
many 13,265; U.S.S.R. 12,624. 

U.S.S. 1155 621; East Germany 6,717; 
Canada 5,688. 

United Kingdom 4,148; West Germany 
2,095; Czechoslovakia 1,893. 


Norway 22,124; Republic of South 
Africa 991. 

Norway 36, 818; Republic of South 
Africa 19,369. 

Finland 86, 816; West Germany 44,500. 


West Germany 130,909; United King- 
dom 62,212; Norway 58,263 
West Germany 213, 13 288: Belgi Belgium- 
Luxembourg 129, 404 France 
. 106,686. 


West Germany 61,041; United King- 
dom 21,005; Poland 19, 007. 
y: : Germany 1,754; United Kingdom 


Belgium Luxembourg 5,356; West Ger- 
4,865; France 4 719. 
West C rmany 80, ; Denmark 
33,328; Finland 29 352. 
Poland 3, 251; West Germany 2,266; 
Norway 2.092. 
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Table 3.—Sweden: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Lead: 
Oxides and hydroxid es 
scar hoa including alloys: 


Unwrousht LENE een ME A 
Semimanufactures 


ese: 
Ore and concentrate 


Oxides and hydroxide s 
Metal including alloys, all forms 
Mercur 76-pound flasks . 


Molybdenum: 
and concentrate ____.__._- - 
Oxides and hydroxides V 
Metal including alloys, all forme 


Nickel: 
and 5 M pu i S 
Matte and s 
"nr ing E alios 


Semimanufactures 
Platinum-group metals including alloys, 

unwrought and partly wrought 
value, thousands 


Silver: 
Ore and concentrate? do- 


Waste and sweepings? 


Metal including alloys, unwrought and 


partly wrought 
“thousand troy ounces. _ 


Tantalum metal including alloys, all forms 
value, thousands_ _ 


Tin ea including alloys: 


Titanium: 
Ore and concentrate 


Metal including alloys, all form 


Tu n: 
end concentrate 


Metal including alloys, all forms 
1 oxides and hydroxides 
inc 
Ash and residues containing zinc . .. . _ 
Oxides and hydroxides ---- 
Metal including alloys: 


Ore and concentratt 
Metal including alloys, all forms 


See footnotes at end of table. 


1979 


1,742 


1,012 
2,954 


1,087 
22 
1,572 
179 
14,111 
616 
1,269 
696 
7,902 
97 

78 

40 
3,447 
2,829 
11,620 
1,290 


$35,169 
$2,671 
$16,308 
15,786 


$106 


1980 


$69,330 


$8,422 
$33,999 


14,275 


United 
States 


$17,191 


3,665 


Sources, 1980 
Other (principal) 


West Germany 1,453. 


Canada 2,385; Norw ied 1,439. 

Denmark 731; ry Kingdom 605; 
West German 

West Germany 67 


All from Denmark. 

Norway 1,640. 

Austria 66; 5 50; West 
Germany 44 


Netherlands 123; Be ium- 


Luxembourg 120; ina 46. 
Belgium-Luxembourg 333; Greece 160. 
apai. of South Africa 1 ,097. 

I y 174; China 145; Finland 58; 
S.S.R. 58. 

Netherlands 1,988. 

West Germany 42. 


ura Germany 20; Austria 19; Chile 


Australia 3,066; U.S.S.R. 1,117. 
urs Germany 915; United Kingdom 
Canada 3,175; U.S.S.R. 1,372; 


Australia 1,126. 
United Kingdom 281; Canada 246. 


Switzerland $21,944; United Kingdom 
$11,425; West Germany $8,815. 

I NUI $3,938; France $2,159; Canada 

United Kingdom $5,770; Mexico 
$5,732; Finland $3,022 

West Germany 4,565; United Kingdom 
2,861; France 2, 058. 


Austria $5; West Germany $4; 
Switzerland $4. 


Canada 8. 
Malaysia 190; United Kingdom 94; 
(ie a atia 
ni om est German 
73; Netherlands 48. á 


Australia 2,463; Canada 1,003. 
Norway 1, 1,385; Finland 1,362; 
oslovakia 200. 


West German 
U.S.S.R. 11 


CAR 1,010; Australia 963; Canada 


United om 109. 
Finland 4 


West Germany 8,152; France 1,887. 
Netherlands 581; Norway 319. 


All from Norw: 
Norway 17 ^s 068; Finland 12,225. 


OIN 
ui eR 142; Poland 109. 


Republic of South Africa 1,296. 
France 90. 


rmany 194; Japan 192; 


THE MINERAL INDUSTRY OF SWEDEN 


935 


Table 3.—Sweden: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Other: 
Ores and concentrates __________ 
Ash and residues containing nonfer- 

rous me 


Oxides, hydroxides, peroxides.. .. _ - — 
Base metal including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc 
Artificial corundum- -~ - - - ------- 
and powder of precious and semi- 


precious stones 
value, thousands 
Bane’ and polishing wheels and 


Asbestos, erullsee 
Barite and witherite |... 
Boron materials: 

Crude natural borates ---------- 


Products: 
Nonrefractory _______ ~~ 


Refractory including nonclay brick 
Cryolite and chiolite ___________-~- 
Diamond: 


Gem, not set or strung 
value, thousands. _ 


Diatomite and other infusorial earth .... _ 
Feldspar, fluorspar, ete. ___________ 
Fertilizer materials: 


Phosphatic ~- -_---------- 
Potassic ___ value, thousands 


Graphite, natura! 
1 and plaster__------------ 


See footnotes at end of table. 


1979 


Q) 
723,106 
71,027 
11, 260 


1,839 
5,630 
$2,603 
3,097 


861 
5,493 


27,579 
629 
326,122 
30,227 


291,381 
1,292 


38,168 


32,006 
105,170 
731 


$14,180 
$1,366 


5,562 
15,858 


8,304 
619,160 


482,885 
$13°934 
214,974 
136,641 


855 


374,308 
8,104 


1980 


26,776 
84 

175,727 

32,404 


273,914 
4,462 


46,899 


34,684 
102,955 
501 


$25,982 
$1,097 


3,805 
25,852 


Sources, 1980 
oe Other (principal) 
-- Australia 5,000. 
521 Spain Kingdom $ 208; away 10,463; United 
55 Uni om 436; West German 
178; Kingdom i 
20 Norwa 356; 888 158; Republic of 
South Africa 114. 
Iceland 2,499. 
-- West Germany 4,688. 
$1,105 Switzerland $1,105. 
204 Austria 1,106; United Kingdom 674; 
West Germany 495. 
18 Canada 1,175. 
(1) West Germany 9,684. 
21,477 Turkey 3,340; Netherlands 1,900. 
108 France 482; Be jum- Luxembourg 126. 
407 Poland 1 12, 049; Denmark 32,660; 
Finland 23 
9 United Kingdom 10,836; West 
Germany 10,257; Denmark 8,505. 
22,837 United Kingdom 234,590. 
1 829 United Kingdom 1 ,295; Netherlands 
10,136 United Kingdom 22,774; France 5,748; 
West Germany 5.3 24. 
11 Italy 11,159; West Germany 6,730; 
Denmark 731. 
654 West Germany 33,398; Austria 21,057; 
United Kingdom 21 ,038. 
-- Denmark 481. 
$53 VVV 315,657: Israel 
$2 United Kingdom $371; Republic of 
South Africa $365; Belgium- 
Lüxenbourr $293. 
1414 Denmark 1. 22 Spain 392, West 
German 
oi a Finland 7 Ser Norway 4,613; Mexico 
4,086; France 4,002. 
— Chile 9,552. 
120,051 Morocco 255,079; U.S.S.R. 204,478. 
hes All from West Germany. 
42,097 Norway 407,804;* Poland 18,396; 
Netherlands 11 ,666.5 
-— Israel 1,101. 
$271 West Germany 724156 U. S. S. R. $5,048; 
East Ge 
1.262 Norway 84, 788; 1188 Penland 24,271; 
France 15, 15,801. 
TN Trinidad and Tobago 68,514; Mexico 
1 China 454; West Germany 248; 
pan 25 78. 


Denmark 2,867; West 5 1.775: 
United Kingdom 1 ,6 
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Table 3.—Sweden: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
d gard Other (principal) 
NONMETALS —Continued 
Magnesite. | - - ----- -------—-——- 22,676 20,584 107 Norway 6,033; Spain 3,771; 
Czechoslovakia 3,341. 
Mica: 
Crude including splittings and waste 467 408 10 Norway 166; India 100; France 74. 
Worked including agglomerated split- 
%%% 8 76 79 2 e 35; Belgium- Luxembourg 
Pigments, mineral: Iron oxides, processed 7, 868 7,096 29 West Germany 6,319. 
Precious and semiprecious stones 
excluding diamond: 
Natural! value, thousands $925 $1,599 $31 Sri Lanka $489; Switzerland $453; 
est Germany 
Synthetic do. ..- $498 $881 $593 ori $99; India SIT: United Kingdom 
Pyrite, unroastddddͥͥld 26,431 79,938 100 Norway 60,044; Finland 19,615. 
Salt and brine thousand tons 1,195 1,157 (1) Netherlands 37 4; United Kingdom 
132; Poland 168. 
Sodium and potassium compounds, n.e.s.: 
Caustic potash . sss 645 967 (1) West Germany 897. 
Caustic soda |... 151,753 217,649 (1) West Germany 95,313; East Germany 
51,163; Netherlands 36,268. 
Soda ash nnn 120,082 119,008 __ France 33, 075; East Germany 26,180; 
West Germany 24,890. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 7,014 5,334 _. Finland 1,615; Norway 1,516. 
Worked o mus 9,881 9,924 22 POEM 4,209; Italy 2,054; Poland 
Dolomite, chiefly refractory- grade 110,426 108,971 TE United Kingdom 47,079; Norway 
38,625; Belgium-Luxembourg 14,451. 
Gravel and crushed rock 103,728 210,696 45 Finland 165, 140; Denmark 27,107. 
Limestone snails dimension 95,784 97,151 -- United Kingdom 49,888; Denmark 
31,240; IDA 9, 315. 
guare ane FC 34.298 48,033 ae Spain 3 32,046; Greece 15,297. 
d e . . 472,551 343,401 78 Belgium- Luxembourg 167 794; 
Denmark 139, 236. 
Sulfur: 
Elemental 
Colloi dal 32 1,138 NS . Fe Poland 520. 
Other than colloidal... _ 48,332 41,424 a Poland 4 
Dioxide —-— ie ez 422 4,243 NA Norway 2 K West Germany 2,071. 
Sulfuric acid --—------------- 63,201 162,128 (5 Poland 74, 461; Norway 45,477; West 
Germany 37,989. 
Talc, steatite, soapstone, pyrophyllite 45,745 36,717 20 Finland 22, 012; Norway 8,516; 
655 Belgium-Luxembourg 3, 649. 
er: 
Crude __________~________ l2- 80,959 71,614 270 Norway 40,353; West Germany 28,010. 
Slag, dross, similar waste 33,454 17,488 15 Finland rae Netherlands 7,242; Nor- 
way 2, 
Oxides, hydroxides, peroxides of bari- 
um, esium, strontium — — _ ~~ — 2,152 550 5 East Germany 444. 
Bromine, iodine, fluorine. . — 15 11 1 uu Germany 4; Chile 2; Netherlands 
Building materials of asphalt, asbestos 
and fiber cements, unfired nonmetals 11,686 11,250 25 ^ United Kingdom 3,167; Norway 1,859; 
West Germany 1 684. 
MINERAL FUELS AND RELATED 
MATERIALS 
Aapa and bitumen, natural 1,065 780 365 Trinidad and Tobago 342. 
Pe acp - 9,320 6,802 603 West 5 3,5 4; United Kingdom 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 2,109 2,182 1,159 U.S.S.R. 475; Canada 187; Poland 172; 
Czechoslovakia 134. 
gionis of anthracite and bituminous 
JJ a oly ee RE TET eee . 137 24 West Germany 113. 
er ene briquets |. 2,946 3,463 NA East Germany 3,420. 
Coke and semicoke ... 621,866 453,350 20,155 West Germany 216,745; United King- 
dom 128,374; ; Denmark 22,545. 
Hydrogen, helium, rare gases 3,696 3,899 9 Netherlands 2, 673. 
Peat including driquets and litter _____ 8,241 10,748 CMS Finland 6, 0 USSR. 2,400; 
nmar 


See footnotes at end of table. 
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Table 3.—Sweden: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
d 8 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products 
rude ___ thousan 42 gallon barrels 111,736 131,698 -- Saudi Arabia 55,721; United Kingdom 
22,898; Nigeria 15, 270. 
Refinery products: 
Gasoline do- 126,257 21,475 (1) Belgium- n 609: Finland 
3,714: Denmark 8 
Kerosine and jet fuel do- 12,488 2,191 () Un ited Kingdom 884; Netherlands 
560; France 235. 
Distillate fuel oil |... do... 37,439 31,954 (1) Venesuela $ aei 4567. Kingdom 
Residual fuel oil do.... 50,623 34,394 2 USSR.7 912 United om 6. 602. 
Lubricants... do... 2,115 2,100 166 Netherlands 392; United ingdom 
361; Portugal 346. 
Other: 
Liquefied petroleum gas 
do... 1,099 1,517 () United Kingdom 946; Venezuela 225; 
Norway 135. 
Mineral jelly and wax , 
42-gallon barrels. _ 110,904 111,919 929 West Germany 69,146; United 
Kingdom 10,837. 
Petroleum coke _ _ _ do- 287,782 231,072 166,089 West Germany 38,946; United 
Kingdom 26,032. 
Bitumen and other residues 
88 797,035 716,777 NA NA. 
Bituminous mixtures 
do- 18.792 21.295 4,939 evo Kingdom 5,963; Denmark 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 161,274 52,459 648 West Germany 15,743; Wa y 
12,831; United Kingdom 7 606 
"Revised. NA Not available. 
Less than 1/2 unit. 
May include other precious metals. 
Revised to none. 
“Excludes quantity valued at $4,043,000. 
5Excludes quantity valued at $1,353,000. 
COMMODITY REVIEW 


METALS 


Aluminum.—Granges Aluminium AB, 
one of Europe’s smaller primary aluminum 
makers but Sweden’s only one, operated its 
Sundsvall smelter on the east coast at near 
capacity but had to put on hold a project to 
build a new 80,000-ton-per-year smelter at 
Piteaa located south of Luleaa, also on the 
east coast. 

Copper, Lead, and Zinc.—In 1981, Boli- 
den AB remained Sweden’s largest nonfer- 
rous sulfide ore mine operator, operating 15 
mines, 7 ore processing plants, and 1 smelt- 
er. By yearend, the company had commis- 
sioned a new complex sulfide ore mine at 
Horntrasket in the Kristineberg area. De- 
sign capacity of the new mine was 70,000 
tons of ore per year. 

Expansion of Boliden’s Aitik copper mine 
in the Gällivare area was completed, raising 
the mine’s design capacity from 8 to 11.3 


million tons of ore per year, but the added 
capacity could not be utilized during 1981 
owing to mining and processing problems. 

Boliden completed an extensive explora- 
tion project in the Vassbo area near Falun 
without finding any new ore deposits. The 
company was planning to close its Vassbo 
lead mine. 

At the SKB Falun works, the company 
started to phase out open pit mining and 
increase underground operations. In 1981, 
the mine produced 29,000 tons of concen- 
trates, but this was due to increase in the 
future, as new copper, lead, and zinc depos- 
its had been found adjacent to the present 
mining areas. 

LKAB continued construction of its Vis- 
caria copper mine and processing plant 
located about 3 kilometers from the village 
of Kiruna. Full production was due to start 
by yearend 1983 when 1 million tons of ore 
were to be mined, yielding 85,000 tons of 
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2596 concentrate containing about 12,500 
tons of copper. The cost of the project was 
put at about $70 million. Copper concen- 
trates were to be shipped to Finland's Ou- 
tokumpu Oy Harjavalta smelter located on 
the west coast of Finland at Pori. AB 
Statsgruvor, an LKAB subsidiary, also op- 
erated sulfide ore mines at Haaksberg, Lud- 
vika County, and at Stollberg, Smedje- 
backen County. The Stollberg Mine was to 
be closed in 1982. 

Bolaget Vieille Montagne, a subsidiary of 
the Sté. des Mines et Fonderies de Zinc de la 
Vieille Montagne SA of Belgium, Sweden’s 
only foreign owner of a mining company, 
improved operating techniques at its 
Aammebergsfeltet lead-zinc mine at Zink- 
gruvan, north of lake Vüttern, producing 
almost 600,000 tons of ore in 1981. Zinc 
concentrate output rose substantially, ac- 
companied by a 5% rise in the price of zinc. 

Iron Ore.—In 1981, Swedish iron ore 
production decreased by 15%. Sweden's ma- 
jor iron ore producer, Government-owned 
LKAB, was forced to suspend production for 
8 weeks in the summer. In Kiruna, produc- 
tion was shut down for another week in 
autumn, and for the next 7 weeks, produc- 
tion was cut to only 4 days per week. The 
estimated loss for the company was almost 
$140 million, corresponding to 3096 of turn- 
over or about $20,000 per employee. 

The Swedish Parliament appropriated 
$250 million to meet LKAB capital require- 
ments during 1982-84; it also set aside funds 
to halve the company's rail transportation 
costs in 1982 and decided to cut the compa- 
ny's work force by 1,000 by the end of 1983. 
The LKAB investment in iron ore mining 
was to be held down to about $65 million per 
year through 1986. By the mid-1980's, the 
company was to decide whether it was to go 
ahead with the very heavy investment re- 
quired to develop lower levels in its existing 
mines for maintaining production. To help 
the industry, the Government decided to 
reduce the employee social security cost to 
10%, from its present rate of about 40% of 
gross wages. 

LKAB. and its West European customers 
agreed to increase iron ore prices by 5%. 
Production in 1982 was to be maintained at 
the 1981 level. In 1981, major buyers of 
Swedish iron ore were Belgium-Luxem- 
bourg, 4.5 million tons; the Federal Repub- 
lic of Germany, 3.5 million tons; and 
France, 3 million tons. 

In 1981, LKAB operated four iron ore 
mines in Swedish Lappland: Kiruna, 
Svappavaara, Tuolluvaara, and Malmber- 
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get. SSAB operated two iron ore mines in 
the Bergslagen area in central Sweden at 
Grängesberg and Dannemora. 

The Grängesberg Mine was in the process 
of modernizing its pelletizing equipment, 
due to start operation in 1982. The Danne- 
mora Mine produced 550,000 tons of iron 
ore in 1981. Existing reserves at the mine 
were sufficient until the year 2000, and 
ae additional ore reserves were discover- 


PL and Steel.—The Swedish steel 
groups Fagersta AB and Uddeholm AB 
were in an advanced stage of talks for 
merging their production facilities. The 
companies have agreed to negotiate the 
formation of a jointly owned company that 
would take over high-speed steel production 
at four plants: Fagersta's Laangshytten, 
Oesterbruk, and Vikmanshytten works and 
Uddeholm's Sóderfors works, all in central 
Sweden. Although no detailed production 
figures were issued, Sweden produced about 
81,000 tons of high-speed steel in 1980, and 
Uddeholm and Fagersta were among the 
largest producers. 

In 1981, SSAB became 75% Government- 
owned by the acquisition of a 2596 share 
held by SKB. The other SSAB shareholder, 
Grünges-Electrolux Group, agreed to pro- 
vide new funding needed by the company 
amounting to about $75 million. 

In 1981, SSAB operated three steelworks: 
Luleaa in north Sweden, Oxelósund in 
south Sweden (both on the Baltic) and 
Domnarvet in central Sweden. Besides 
SSAB, Sweden had 28 mostly privately 
owned iron and steel makers, processors, 
ferroalloy makers, and steelworks in 1981. 

Tungsten.—Increasing amounts of schee- 
lite concentrate were produced in 1981 by 
Government-owned AB Statsgruvor, a sub- 
sidiary of LKAB, which operated the 
Yxsjóberg tungsten mine near Ljunarsberg 
in the Bergslagen district. The concentrates 
were sold in the domestic market. 


NONMETALS 


Apatite—In 1981, LKAB produced 
124,000 tons of apatite concentrate at its 
Kiruna Mine byproduct plant. Capacity of 
the plant was rated at 200,000 tons per year. 
Old iron ore tailings were enriched by froth 
flotation. 

Asbestos.—The Swedish Government's 
Norrlands-Fonden discovered an antho- 
phyllite deposit of 50 million tons, with 60% 
to 80% anthophyllite, at Kuekeskerp, about 
100 kilometers northeast of Kiruna. The 
deposit was rated marginal in present 
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economic conditions. 

Cement.—Cementa AB has successfully 
converted its Slite and Degerhamn cement 
plants from oil to coal. In 1981, the compa- 
ny's capacity was about 3.5 million tons per 


year. 

Dolomite.—Enstróm Mineral AB contin- 
ued production of white dolomite and pro- 
duced over 300,000 tons in 1981. 

Industrial Minerals.—The industrial 
mineral production of Sweden in 1981 was 
described in detail in the technical liter- 
ature.’ 

Sulfur.—BP Raffinaderi Goteborg order- 
ed from the Impianti Gas International a 
sulfur recovery plant for sour gases, rated 
at 2,000 tons of sulfur per year. The Góte- 
borg plant already had an existing recovery 
plant of 3,000 tons of sulfur per year. 

Sulfuric Acid.—In 1981, SKB produced 
57,000 tons of sulfuric acid at its Falun 
plant in central Sweden. 

Sulfuric acid used in Sweden for the 
production of fertilizers amounted to 
245,000 tons in 1981. 


MINERAL FUELS 


In May, Sweden’s new energy bill was 
approved. It included programs developed 
after the nuclear referendum of 1980, in 
particular, for energy conservation and for 
the decrease of oil consumption to 19 mil- 
lion tons of oil equivalent in 1990, two- 
thirds of the 1979 level; this was to be 
accomplished by coal and nuclear expan- 
sion, the expansion of electric power’s share 
from 20% to 30% of the total, and the 
expansion of electric and district heating, 
particularly in combination heat and power 
plants. 

The energy balance of Sweden in 1980 is 
shown in table 4. 

In 1981, imported oil supplied 67% of 
Sweden’s energy needs; imported coal, 4%; 
hydroelectric power, 13%; nuclear power, 
6%; and wood, waste, and others, 10%. On 
the consumption side, space heating ac- 
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counted for 44% of all energy used; indus- 
try, 38%; and transportation, 18%. 

Coal.—Héganas AB discovered 20 million 
tons of coal in south Sweden with 0.496 
sulfur and 25% ash. The coal deposit was 
regarded as suitable for mechanized under- 
ground mining. There were no plans to 
exploit it. 

The energy industry planned to invest 
$1.1 million over the next 5 years, mostly 
for coal-fired power stations. In 1981, few 
plants were beyond the planning stage ex- 
cept that of the Sódertalje central heating 
plant, southwest of Stockholm, costing $95 
million and built to convert 250,000 tons of 
coal per year when completed by 1983. 

Nuclear Power.—A uranium mining proj- 
ect at Pleutajokk was canceled because of 
uncertainty about the quantity and grade of 
ore. LKAB had obtained all permits for the 
development outside the city of Arjeplog in 
northern Sweden, but additional drilling 
revealed complex mineralization in the ore, 
making exploitation uneconomical. Origi- 
nal tests had shown 700 grams of uranium 
per ton. 

The Swedish nuclear power utility signed 
a contract worth $22 million for the supply 
of natural uranium by Conzinc Riotinto 
Australia Ltd., an Australian company that 
owns the rich Ranger Mine near Darvin. 
The contract covered the period 1982-96 and 
was to provide Sweden with 2,400 tons of 
natural uranium. 

In 1981, Sweden had nine operating nu- 
clear powerplants at four locations: Oskar- 
shamn 1 and 2; Ringhals 1, 2, and 3; 
Barsebeck 1 and 2; and Fosmark 1 and 2, 
with a total capacity of 6,455 megawatts 
electrical. Furthermore, three nuclear 
powerplants, with a total capacity of 3,025 
megawatts, were under construction: Ring- 
hals 3, Fosmark 3, and Oskarshamn 3, for 
commissioning in 1982, 1985, and 1986, 
respectively. 

A central facility for nuclear waste stor- 
age was being built at Oskarshamn. Final 


Table 4.—Sweden: Energy balance for 1980 


(Million tons of oil equivalent) 
Petro- 
Total Soli leum and Hydro Nuclear 
energy e refinery power 
products power 
Production! __.__________________ 16.3 8.2 € 13.1 T 
— ————rr———— "— M" 89.5 1.8 81.7 SPA 6.0 
RTI E 86 5.0 1 4.9 Ecc M 
Apparent consumption. ______________________ 50.0 4.9 26.8 18.1 6.0 
Includes only primary energy. 


Source: Organization for Economic Cooperation and Development Energy Report, 1980. 
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Storage of low activity waste was planned at 
Fosmark. 

Peat.—In 1975, Swedish mineral legisla- 
tion transferred peat rights from landown- 
ers to the Government. Peat was classified 
as a fuel mineral, making a Government 
permit or concession necessary to exploit it. 
When oil prices rose higher in 1978-79, more 
interest arose in peat as a fuel. It was 
planned to produce about 50,000 tons of 
peat in 1982. In 1990, the goal for peat 
production according to the Government’s 
energy bill was 4.5 million tons or 10 
terawatts per year, requiring the exploita- 
tion of 16,000 hectares of peat bogs annual- 
ly, which industry sources regarded as hard 
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to achieve. 

Petroleum.—In 1981, Sweden had only an 
insignificant production of crude oil located 
on Gotland Island. Most petroleum used 
had to be imported. Four oil companies 
operated six oil refineries with a total distil- 
lation capacity of 453,000 barrels per day, 
and there were plans to build new cracking 
capacity of 61,000 barrels per day at the 
Skandinaviska Raffinaderi AB Lysekill re- 
finery on the Skagerrak. 


E sig scientist, Division of 3 Data. 

Where values have been converted from 
Swedish - kon x T) to "U. S. dollars at the rate of 
SKr5.07 = US$1.00 

3Industrial Minerals (London). December 1981, pp. 21-33. 


The Mineral Industry of 
Switzerland 


By Roman V. Sondermayer! 


As in the past, Switzerland remained 
poor in economic mineral deposits. During 
1981, many mineral deposits existed but few 
were in production. Domestic mineral out- 
put was limited to construction materials 
and salt. In addition, Switzerland was a 
processor of imported crude oil, alumina, 
and raw materials for production of iron 
and steel. Imports of bituminous coal, crude 
petroleum, natural gas, and petroleum re- 
finery products were essential to meet the 
country’s energy demand. Hydroelectric 
power and fuelwood were the primary 


sources of energy produced in the country. 
The economic slowdown in Europe slight- 
ly affected the mineral industry of Switzer- 
land. Construction activity suffered a lesser 
downturn than in other European coun- 
tries; thus, the production of construction 
materials did not decline as elsewhere. 
About 2% of the gross national product can 
be attributed to the mineral industry. Mod- 
ernization of two aluminum plants was the 
only significant development in the mineral 
industry of the country during 1981. 


PRODUCTION 


Salt was produced by a Government- 
owned monopoly; otherwise, the mineral 
industry of Switzerland was privately own- 


ed. Table 1 shows the latest trends in 


production during 1977-81. 


Table 1.—Switzerland: Production of mineral commodities! 
(Thousand metric tons unless otherwise specified) 


Commodity? and unit of measure 1977 1978 1979 1980P 1981* 
METALS 
Aluminum metal, smelter, primary —_ — _ _ - tons_ _ 79,751 19,468 82,914 86,302 382,202 
Iron and steel: 
Pig iron and blast-furnace ferroalloys s 27 35 30 29 30 
Electric-furnaceferroalloys?*. 5 6 5 5 5 
Crude stel 654 784 886 *900 800 
Semimanufacture ss 635 679 2720 €750 700 
NONMETALS 
Cement, hydraulic... ---------------—- 3,649 3,697 3,934 4,252 34,350 
GVDIUM- 2.25235 . ³˙ m LAE Ut 10 70 70 64 85 
| hil 2b See ⁰wm B.... Sas 66 68 70 75 80 
Nitrogen: N content of ammonia. . .. .... 45 45 45 45 333 
NN a ea arab eh are eta NERONE 366 391 390 368 370 
Sodium compounds: Sodium carbonate* _ _ _tons_ _ 45,000 45,000 45,000 45,000 46,000 
Sulfur, byproduct, all sources do- €2,000 *3,000 *3,000 3,262 33,364 
MINERAL FUELS AND RELATED MATERIALS 
Gas, manufactured million cubic feet_ _ 2,303 1,808 1,855 1,789 1,800 
See footnotes at end of table. 
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Table 1.—Switzerland: Production of mineral commodities! —Continued 
(Thousand metric tons unless otherwise specified) 


Commodity? and unit of measure 1977 1978 1979 1980P 1981* 
MINERAL FUELS AND RELATED MATERIALS 
—Continued 
Petroleum refinery products: 
Liquefied petroleum gas 
thousand 42-gallon barrels_ _ ($) (*) 1,229 1,199 31,092 
Gasoline, all kinds do...- 8,415 1,434 8,381 9,527 310,371 
Jet fuel ~._-_-______________e_ do- 1.512 1.604 1,664 1,798 31,851 
Kerosine__________________- do- 39 e" 39 44 346 
Distillate fuel oil do- 14,278 13,457 14,696 15,527 313,201 
Residual fuel oil |... do- 6,747 5,354 6,380 4,431 33,615 
Other refinery products ________- do- 2,103 2,265 906 798 3768 
Refinery fuel and losses do- 1.318 1.200 2,041 1.896 31,766 
Ü]. Se do- 34,472 31,314 35,336 35,215 332,710 


*Estimated. Preliminary. 

1Table includes data available through July 12, 1982. 

In addition to the commodities listed, a variety of crude construction materials (common clay, sand and gravel, and 
stone) is undoubtedly produced, but output is not reported and available general information is inadequate to make 
reliable estimates of output levels. 

3 Reported figure. 

“Included in “Other refinery products." 


TRADE 


Tables 2 and 3 show the latest trends in commodities are reexported. Fuels were the 
foreign trade in minerals of Switzerland. It most expensive import items. 
should be noted that large numbers of 


Table 2.—Switzerland: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 ; 
z e Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate — kilograms. - 530 Lt "om 
Oxides and hydroxidesꝛ 1,189 1,311 4 West Germany 1,095; 
prapum Duxempourg 56; 
Finland 22. 
Metal including alloys: 
Unwrought including scrap- _ -- 47,376 44,953 360 way 22,633; West Germany 
15,920; France 2,903. 
Semimanufactures |. . 16,395 15,260 162 West Germany 13,772; 
France 10,483; United 
Kingdom 6,546. 
Antimony metal including alloys, all forms 
Ey aaa E 315 363 NA NA. 
Beryllium metal including alloys, all forms 
do....- 56 36 6 West Germany 26; France 1. 
Chromium: Oxides and hydroxides 22 16 1 West Germany 4; Algeria 3; 
United Kingdom 3. 
Cobalt: Oxides and hydroxides _ kilograms. _ 1,531 509 en lavia 2 West 
rmany 2. 
Columbium and tantalum: Tantalum metal ý 
including alloys, all form do- 1.023 1,873 226 West Germany 961; France 
T1; Netherlands 48. 
Copper. 
ülfate 8 47 55 3 France 49. 
Metal including alloys: 
Sap ue cate tee Ec T9.285 12,075 (1) West Germany 4,524; Aus- 
tria 2,419; Hungary 1,351. 
Unwrouggnt .--2--- 9,837 6,630 i West Germany 3,498; Italy 
2,221; Belgium- 
Luxembourg 412. 
Semimanufactures 19,379 21.428 2,211 West Germany 4,854; Italy 


3,459; France 2,735. 
Gold metal including alloys, unwrought and 
partly wrought. ________ troy ounces. _ 226,309 161,557 32 Portugal 48,612; West Ger- 
many 27,907; Iran 21,670. 


See footnotes at end of table. 
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Table 2.—Switzerland: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
mmodit 7 1980 : 
commodity AP : Suiten Other (principal) 
METALS —Continued 
Iron and steel: 
Ore and concentrate including roasted 
DVEMOS nu ͥ Ü˙»’2 54 88 (* Peru 75; Brazil 4; West 
Germany 4. 
Metal: 
;öêàdè . ee ee 712,119 63,738 -- Italy 49,818; West Germany 
8,769; France 2,539. 
Pig iron, ferroalloys, similar materials 1,210 2,001 (3) West Germany 1,293; 
Poland 180; Italy 58. 
Steel, primary form 21,399 9,740 -- Italy 5,015; West rmany 
4,454; United Kingdom 
Semimanufactures: 
Bars, rods, angles, shapes, sections 293,001 290,645 80 West Germany 217,349; Ita- 
ly 27,121; France 19, 659. 
Universals, plates, sheets 37,959 34,439 206 West Germany 21 526; Aus- 
tria 5,826; Ital 3, 149. 
Hoop and strip - _________-~- 25,515 22,596 23 Austria 9,042; est Ger- 
many 8,683; France 4,557. 
Rails and accessories 1,647 1,086 9 France 461; Austria 379; 
West Germany 63. 
CCC 6,062 6,925 7 West Germany 3, 712; 
France 1,187; Austria 591. 
Tubes, pipes, fittings - - - ----- 161,988 157,776 358 West Germany 55,817; Ne- 
therlands 21,364; France 
Castings and forgings, rough ...... 12,714 16,510 13 West Germany 6,515; 
zii France 4,224; Italy 2,181. 
Ingots and semimanufactures, alloy 
steel and high-carbon steel . _ _ _ _ _ 46,066 42,374 23 West Germany 18,253; Italy 
10,313; France 8,713. 
Lead: 
Oxides and hydroxides ___________~_ 57 6 e Austria 2; Italy 2; Ivory 
Coast 2. 
Metal including alloys: 
J77;;ö˙ eus dt. 11,608 8,174 tac Italy 4,314; Austria 1,637; 
France 921. 
Unwrought ________________ 4,874 4,063 — West Germany 1,537; Italy 
1,416; Netherlands 872. 
Semimanufactures |... 55 16 (1) Italy 28; Belgium- 
Luxembourg 27; West 
Germany 12. 
Magnesium metal including alloys, all forms _ 440 442 12 West Germany 127; United 
Kingdom 121; France 54. 
Manganese oxides ________________~_ 9 15 (à Sweden 12; Belgium- 
Luxembourg 1; France 1. 
Mercur 76-pound flasks_ _ 174 262 x West Germany 201; Iran 32. 
Molybdenum-metal including alloys, all forms 2 7 (1) HE 3; est Germany 
; Iran 1. 
Nickel: 
Matte and speiss including unwrought 
(45) MDC eA 384 180 42 West Germany 117; Nether- 
lands 11; Algeria 7. 
Metal including alloys 
|? se ocn uc ene en ee 295 233 7 West Germany 189, Austria 
10; Finland 9. 
Semimanufactures 376 376 16 West Germany 102; Italy 46; 
France 31. 
Platinum-group metals ee alloys, 
unwrought and partly ly wrought 
troy ounces. _ 1632 591 35 Japan 189; 9 Germany 
8; Italy 74 
Silver metal including alloys, unwrought and 
partly wroughgt - --------- 8 133,467 33,419 42⁵ Italy 8 8,763; France 7,814; 
est Germany 4, 816. 
Tin metal including alloys: 
%)) ⁵ð Eu A cler 90 117 — West Germany 89; France 
25; Netherlands 2. 
Unwrought ___________________ 168 186 1 west Germany 58; Den- 
mark 45; France 41; Italy 
Semimanufactures______________- 36 39 (1) Austria 13; Italy 9; West 
Germany 6. 
Titanium oxides and hydroxides |... .... 210 240 (1) Austria 90; West Germany 
69; Ivory Coast 54. 
Tungsten metal including alloys, all forms 24 51 (1) West German 26; France 
14; United ingdom 5. 
Uranium and thorium: Oxides including rare- 
earth oxides ___________ kilograms. _ 1,334 2,381 163 Bulgaria 783; West Ger- 


See footnotes at end of table. 
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Table 2.—Switzerland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Destinations, 1980 
Commodit 1979 1980 : 
d 9 Other (principal) 
METALS —Continued 
Zinc: 
Oxides and hydroxides 45 43 i West Germany 36; Yugo- 
slavia 5. 
Metal including alloys: | 
Sp MON ⁰ etn 1.242 892 8 Italy 654; West Germany 
116; France 96. 
Unwrought ________________ 151 84 a West Germany 82. 
Blue powder________________ 14 172 er United Kingdom 162; 
Austria 9. 
Semimanufactures 15 10 2a Austria 3; France 1; Iran 1; 
West Germany 1. 
Other: 
Ores and concentrates... . 592 1,025 -. Austria 464; Turkey 219; 
Italy 100; West 
Germany 100. 
Ash residue containing nonferrous metals 25,811 22,124 DS West Germany 11,506; Italy 
4,07 8; Belgium- 
Luxembourg 3,486. 
Waste and sweepings of precious metals 
value, thousands $122,505 $212,194 $319 Spain $112,354; West Ger- 
many $49,614; France 
$43,979. 
Oxides, hydroxides, peroxidees 403 324 23 West Germany 168; Italy 74; 
Yugoslavia 11. 
Metals: 
Metalloid ------------—- 6,459 6,521 (7) West Germany 5,975; 
United Kingdom 324; 
Austria 180. 
Alkali, alkaline-earth, rare-earth | 
metals kilograms- - 15,568 1,847 6 n Germany 107; France 
Base metals including alloys, all forms 167 139 36 West Germany 63; United 
Kingdom 6; Yugoslavia 5. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ — 29 19 ($) Sweden 15. 
Corundum,artificial. |. |... _~- 161 169 18 West Germany 127; France 
9; [taly T. 
Dust and powder of precious and semipre- 
cious stones kilograms - 1,970 2,105 100 Italy 965; France 388; 
F 
Grinding and polishing wheels and stones 1.058 1.216 10 United Kingdom 310; West 
Germany 209; France 110. 
Asbestos, crude___________________ 142 43 (1) Italy 16: Austria 10: 
Barbados 7. 
Barite and wither ite 10 115 pom West Germany 108; Peru 5. 
Boron materials: 
Crude natural borate s 1 8 EN Mainly to West Germany. 
Oxide and acid ___________.W___ 5 12 (1) Austria 6; Algeria 2; Peru 1. 
Cement os aer ota ec 28,340 30,335 2 West Germany 29,727; 
France 533; Austria 39. 
Chalk: — a Mal A ir 2,282 2,610 -- France 2,463; West Ger- 
many 108; Austria 14. 
Clays and clay products: 
. loco 9,435 10,287 zie. West Germany 9,689; Italy 
265; Austria 160. 
Products: 
Nonrefractor // 46.802 53,335 36 West Germany 15,898; Italy 
16,117; Austria 11,712. 
Refractory including nonclay brick .. . 1,563 2,156 (1) it 803; West Germany 
2; Austria 431. 
Cryoliteandchiolite. . . 1 53 _. Italy 50. 
Diamond: 
Gem, not set or strung 
value, thousands. . $1,234,023 $1,289,071 $78,983 Israel $409,891; United 
Kingdom $387,371; 
e 
$209,583. 
Industrial --_------------ do__-- $32,058 $40,721 $629 Italy $14,985; Belgium- 
Luxembourg $6,053; 
France $5,039. 
Diatomite and other infusorial earth _ _ _ _ _ — 6 19 (3) iir needs 10; France 1; 
un 1. 
Feldspar and fluorspp at 255 282 "n Peru 1 : Portugal 41; West 
Germany 47. 


See footnotes at end of table. 
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Table 2.—Switzerland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 . 
id emen Other (principal) 
NONMETALS —Continued 
Fertilizer materials: 
Crude: 
Nitrogenouns kilograms. _ 600 91 NA NA. 
Phosphati c do- 20 340 NA France 40. 
Pete ves 2 24 _. Italy 20; France 1. 
Manufactured: 
Nitrogenouun s 706 1.304 E West Germany 1,046; Italy 
80; Austria 43. 
Phosphatic_ - --------------- 4 13 _. Saudi Arabia 5; Czecho- 
slovakia 3; Ghana 2. 
/// --------------- 2 24 T" Italy 20; United Arab 
Emirates 2; France 1. 
Other including mixed 1,709 2,159 (1) West Germany 515; Ecua- 
dor 499; France 460. 
Ammonia .. 22 2222222222 7 47 zi Austria 40; Thailand 3; 
France 2. 
Graphite, natural _____________-__- 11 10 2 Mexico 2 Peru 2; Philip- 
pines 2. 
Gypsum and plasters . s 667 4,100 (1) Pan eis Austria 421; 
taly i 
Lime enlm mU 8 1,944 2,091 M West Germany 1,387; 
France 634. 
Magnes ite 32 35 ee Denmark 12; Peru 7; West 
Germany 6. 
ica: 
Crude including splittings and waste 46 117 NA West Germany 95; Austria 
9; Sweden 2. 
Worked including agglomerated splittings 508 544 1 India 67; Norway 47; United 
Kingdom 45. 
Pigments, mineral: 
Natural, crulee 18 4 NA Austria 1. 
Iron oxides, processed... 50 22 -- Yugoslavia 6; West Ger- 
many 4; France 2. 
Precious and semiprecious stones, excluding 
diamond: 
Natural! value, thousands. . $206,272 $243,384 $18,658 France $44,106; West Ger- 
l many $32,530; United 
Kingdom $31,954. 
Manufactured thousand carats_ _ 262,930 219,585 4,610 West Germany 59,390; Italy 
39,695; Austria 35,115; 
U.S.S.R. 20,000. 
Salt and brine __________________~- 3,459 234 om Franoe 214; West Germany 
Sodium and potassium compounds, n.e.s.: 
Caustic potash -` ---------------- 33 127 es durs rad France 14; Colom- 
ia 8. 
Caustic sda 47,149 30,687 m West Germany 18,318; Aus- 
tria 10,749; France 1,092. 
Soda asg? 33,773 64,717 (1) dd 41,956; West Germany 
21,544; Hungary 1,200. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |. ------ 33,299 35,218 Se West Germany 20,255; Italy 
i 9,582; France 3,781. 
Worked... DAE 14,553 20,157 m West Germany 17,078; Aus- 
tria 2,490; France 174. 
Dolomite, chiefly refractory- grade 8 19 =e "on Germany 16; Austria 
Gravel and crushed rock 9,728 29,391 (1) West Germany 23,698; 
France 3,665; Italy 854. 
Limestone excluding dimension ci 31 oc West Germany 4; Italy 2; 
France 1. 
Quartz and quartzite 34,441 39,356 1 Italy 37,445; West Germany 
1,435; Austria 177. 
Sand excluding metal-bearing _ _ _ _ _ _ __ 6,790 10,375 tak France 5,545; West Ger- 
many 3,101; Italy 1,191. 
Sulfur: 
Elemental: 
Other than colloidal __________~- 15 20 c All to Austria. 
Colloidal `- ---------------- 5 10 (4) United Kingdom 3; West 
Germany 3; France 2. 
Sulfuric acid - 26.801 25,528 1 West Germany 17,473; 
Czechoslovakia 2,506; 
Italy 2,442. 
Talc, steatite, soapstone, pyrophyllite . . 71 97 e" Austria 41; France 17; 


See footnotes at end of table. 


Argentina 11. 
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Table 2.—Switzerland: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
d Se Other (principal) 
NONMETALS —Continued 
Other: 
Crüdé co o occa aan 2,665 3,829 1 Austria 2,105; West Ger- 
many 1,473; France 77. 
Slag, dross, similar waste, not metal- 
bearing: 
From iron and steel manufacture 15,128 2,674 — All to West Germany. 
Unspeciſidold .- 795 1,835 ae France 909; Italy 232; West 
Germany 194. 
Oxides, hydroxides, peroxides of barium, 
magnesium, strontium — - --------- 22 17 (1) Italy 6; Colombia 2; West 
Germany 2. 
Halogene 21 27 (1) United Kingdom 16; Roma- 
nia 4; Bulgaria 1. 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals _ — 6,157 4,481 3 West Germany 1,663; Aus- 
tria 736; Italy 721. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural!!! 2 ES 
Carbon black 192 224 "m Czechoslovakia 84; France 
45; West Germany 24. 
Coal, all grades, including briquets 5,225 415 (1) France 402; Austria 12. 
Coke and semicoke. - - - - ------------ 938 37 -- West Germany 26; Italy 11. 
Gas, hydrocarbon, manufactured 58 95 or France 94. 
Hydrogen, helium, rare gases 53 39 () Austria 18; West Germany 
^ Saudi Arabia 6; Nigeria 
Peat including briquets and litter 2,215 1,396 S France 814; Austria 511; 
West Germany 70. 
Petroleum: 
Crude and partly refined 
42-gallon barrels. _ 3 17 ave Mainly to Canada. 
Refinery products: 
Gasoline including natural do- 31,041 92,185 (1) Austria 91,760; Italy 183. 
Distillate fuel oil |... do____ 24,760 85,198 99 Austria 55,030; Italy 21,075; 
West Germany 2,489. 
Residual fuel oil do... 104,672 132,577 me Auria 125,525; France 
Lubricants - - 3s do— 28,225 37,313 107 West Germany 12,592; Italy 
* 4,175; France 3,643. 
Other: 
Liquefied petroleum gas do- 194,551 119,115 "- Italy 48,310; West Germany 
44,835; Austria 17,676. 
Pitch and pitch coke do- 142 183 82 West Germany 31; Yugo- 
slavia 29. 
Petroleum coke |... do- 1.192 7 T Mainly to West Germany. 
Mineral jelly and wax do- 4,398 1,695 2 Iraq 792; Yugoslavia 209; 
Colombia 156. 
Bitumen and other residues and 
bituminous mixtures, n.e.s. 
do- 14.710 15,353 c Austria 11,791; West Ger- 
many 1,238; Finland 548. 
White spirit do- 674 727 -- Austria 643; West Germany 
37; Israel 34. 
Mineral tar and coal-, petroleum-, and gas- 
derived crude chemicalsk 1,169 1,139 West Germany 579; Italy 
252; France 77. 


TRevised. NA Not available. 
1 Less than 1/2 unit. 
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Table 3.—Switzerland: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
d Eras Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 6,995 5,533 en France 3,963; Italy 1,453; 
West Germany 114. 
Oxides and hydroxides _______.__~- 151,287 174,010 184 Australia 138, 693; Italy 
19, (ib West Germany 
Metal including alloys 
Unwrought including scrap - 41,184 54,162 290 Norway 17,307; Iceland 
14,660; Egypt 6,236. 
Semimanufactures 42,540 50,785 420 West Germany 20,469; 
Be ium-Luxembourg 
6,654; France 5,836. 
Antimony metal including alloys, all forms 28 91 s on 85; Yugoslavia 5; 
ire 1. 
Beryllium metal including alloys, all forms 
kilograms_ _ 2,530 1,250 1,097 vont Germany 124; France 
Chromium: Oxides and hydroxi des 519 565 2 West Germany 406; Italy 86; 
oland 30. 
Cobalt: Oxides and hydroxides. _ - - - -- - - - 2 1 _. Mainly from Belgium- 
Luxembourg. 
Columbium and tantalum: Tantalum metal 
including alloys, all forms _ kilograms - 1,828 1,343 295 Austria 646; Netherlands 
164; West Germany 102. 
Copper: 
Gre and concentrate 20 21 — Mainly from Belgium- 
Luxembourg 
Sullate 5. nce 8 1,036 733 (1) France 224: U. 75. S.R. 170; 
Czechoslovakia 115. 
Metal A aue alloys: 
SCrüD. 4 o ⁵¼ oe aE 8,395 3,566 830 West Germany 1,335; Aus- 
tria 729; France 410. 
ihn J Te UR NC MÜDINS 12,100 10,565 219 West Germany 3,940; 
Belgium-Luxembourg 
2,514; Austria 1,510. 
Semimanufactures 78,027 88,040 629 West Germany 34, ,105; 
United Kingdom 15 918; 
Italy 9,159. 
Gold metal including alloys, unwrought and 
partly wrought- -------- troy ounces. . 78,158 125,131 1,350 West Germany 23,792; 
France 22,956; Lebanon 
22,023. 
Iron and steel: 
Ore and concentrate including roasted 
pyrites_ - ------------------- 58,723 49,431 4 Mauritania 39,380; West 
Germany 4,961; Italy 
4,944 | 
Metal: 
SOIaDiocneu c uei ue Er e 179,051 136,853 23 West Germany 115,216; Ne- 
therlands 7,371; Belgium- 
Luxembourg 4, 620. 
Pig iron, cast iron, powder, soůoũat 98,118 98,961 6 West German 50,494; 
7 77 23,530; Canada 
Ferroalloys ~- -------------- 24,295 21,753 246 France 6,323; Norway 4,125; 
West Germany 3,265 
Steel, primary form 109,734 142,116 5 West Germany 83,456; 
Belgium- Luxembourg 
16,275; Italy 10,219 
Semimanufactures: 
Bars, rods, angles, shapes, 
sectionss 2- 467,475 515,761 26 est Germany 195,562; Ita- 
vi 121,648; France 76,433. 
Universals, plates, sheets |... 548,234 613,794 213 West German 174, 326; 
France 158, : Belgium- 
Luxembourg 82, 660. 
Hoop and strip- __________ _ 203,856 225,195 646 West Germany 78, 506; 
Belgium-Luxembourg 
19,192; France 29,929. 
Rails and accessories 55,708 53,743 -. Austria 27 ,829; West Ger- 
man 17, 150; Italy 4,715. 
Wire uum AL cu esce 22,060 20,328 7 West Germany 7,580; Aus- 
tria 4,736; Belgium- 
Luxembourg 037. 
Tubes, pipes, fittings |... 155,189 159,601 165 West German 66, 986; 
France 37,291; Italy 
20,887. 
Castings and forgings, rough .. _ — 7,186 9,006 (3) West Germany 4,484; Aus- 


See footnotes at end of table. 


tria 1,895; Romania 1,309. 
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Table 3.—Switzerland: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
Á Load Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Ingots and semimanufactures, alloy 
steel and high-carbon steel _ _ _ _ _ _ 166,936 210,615 1,128 West Germany 84,979; 
France 28,357; United 
Kingdom 24,338. 
Lead: 
Ore and concentrate 5 4 ae All from Austria. 
Oxides and hydroxidees 102 111 em Mexico 48; Bulgaria 40; 
United Kingdom 11. 
Metal including alloys: 
lw: D RM: 1 2 — France 1; West Germany 1. 
Unwrought ____________ _-_-_ 11,592 17,981 2,824 United Kingdom 5,509; 
France 3,845; Canada 
3,603. 
Semimanufactures 1.407 1,562 1 West Germany 1,432; 
ium-Luxembourg 92; 
United Kingdom 12. 
Magnesium metal including alloys, all forms 2,190 2,717 16 i way t Canada 394; 
taly 3 
Manganese: Oxides and hydroxides_ _ - - - - - 800 786 18 Greece 360; Japan 192; 
United Kingdom 90. 
Mercury - ---------- 76-pound flasks_ _ 131 1,106 West Germany 736; Spain 
180; China 100. 
Molybdenum metal including alloys, all forms 13 24 5 West Germany 7; Austria 7; 
Belgium-Luxembourg 3. 
Nickel: 
Matte, speiss, similar materials 1,579 1,340 126 Finland 288; Philippines 
211; Canada 190. 
Metal including alloys: 
ff ee dead dou 221 164 (à) West Germany 82; Italy 60; 
Austria 17. 
Semimanufactures - - - - ------- 1,351 1,445 254 West Germany 620; United 
Kingdom 261; Sweden 71. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
thousand troy ounces. . F495 993 95 Netherlands 303; United 
Kingdom 210; West Ger- 
many 117. 
Silver metal including alloys, unwrought and 
partly wrought... __- go T25,311 50,728 855 United Kingdom 13,387; 
France 7,409; Belgium- 
Luxembourg 4,341. 
Tin: 
Ore and concentrate kilograms. . 50 ue 
Metal including alloys: 
S; ³ A See 24 11 -- Italy 10. 
Unwroughggnt .------- 868 1.026 1 Malaysia 376; Indonesia 
312; Thailand 86. 
Semimanufacturess 178 326 *) West Germany 147: France 
130: United Kingdom 24. 
Titanium: Oxides and hydroxides _ _ 6,141 3,773 5 France 1,311; West Ger- 
many 767; United King- 
dom 687. 
Tungsten metal including alloys, all forms 39 113 3 West Germany 33; France 
28; United Kingdom 22. 
Uranium and thorium: Oxides including rare- 
earth oxideee s 14 14 3 France 6: West Germany 3: 
Austria 1; Japan 1. 
Zinc: 
Ore and concentrate_ - ------------ 5 10 -— All from West Germany. 
Oxides and hydroxide s 2,632 2,596 11 France 1,324; West Ger- 
many 533; United King- 
dom 452. 
Metal including alloys: 
WG cit e (1) 21 -- Mainly from West Ger- 
many 
Unwrought ________________ 21,605 25,342 25 West Germany 8,181; Italy 
3,564; Netherlands 3,441. 
Blue poõẽ deer 2.171 2,806 NA Bel iure Pusembourg 1,092; 
| . 608; France 
Semimanufactures 1,103 1,174 West Germany 528; 
Belgium-Luxembourg 
368; Italy 72. 


See footnotes at end of table. 
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Table 3.—Switzerland: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 
Other: 
Ores and concentrates |... - 


Metab- ond Sam 
Waste and sweepings of precious metals 
value, thousands. _ 


Oxides, hydroxides, peroxides |... 


Metals: 
Metalloids _________________ 


metals — 


Base metals including alloys, all 
COW NG iS sendas 


NONMETALS 


Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, ete 


Corundum, artificial. ____________ _ 


Dust and powder of precious and semi- 
precious stones kilograms. . 


Grinding and polishing wheels and stones 


Asbestos, crude___________________ 
Barite and witherite. _______________ 
Boron materials: 


Crude natural borates_____________ 


Oxide and acid _________________ 


Crude. uu oo eo See 


Products: 
Nonrefractor yyy 


Refractory including nonclay brick 
Cryolite and chiolite . .. 
Diamond: 


Gem. not set or strung 
value, thousands. . 


Industrial do ... 


Diatomite and other infusorial ear tn 


Feldspar, fluorspar, leucite. _________ _~- 


See footnotes at end of table. 


1979 


7,237 


198 


$32,203 


1,585 


3,474 


521 


803 


1,140 
5,769 


3,069 
1,774 
20,689 


2,291 
10,340 
209 


173,124 
22,143 


185,428 


214,066 


40,807 


349 


$1,396,979 


$33,863 


9,102 
8.605 


1980 


280 


$188,952 


1,384 


2,991 


164 


840 


979 
6,780 


3,800 
1,990 


21,029 


3,181 


11,245 
532 
195,527 
23,168 


180,354 


341,461 


47,007 


618 


$1,631,293 


$41,788 


9,381 
12,097 


United 
States 


$28,092 


41 


118 


320 


179 


43 


$131,027 


$3,547 


153 


Sources, 1980 


Other (principal) 


Republic of South Africa 
,239; Australia 976; West 
Germany 749. 


West Germany 125; Austria 
106; France 33. 


Sweden $27,611; United 
Ra $18,540; Kuwait 
$16,795. 


West Germany 925; France 
225; Belgium-Luxem- 
bourg 82. 


Italy 1,242; France 714; 
2 of South Africa 


West Germany 700; United 
Kingdom 3; France 2; 
Austria 2. 


Republic of South Africa 
135; West Germany 78; 
Belgium-Luxembourg 76. 


West Germany 481; Italy 
296 


West German 3,348; Aus- 
tria 2,359; France 588. 


Ireland 2,867; West Ger- 
many 175; Romania 43. 

West Germany 976; Italy 
245; Austria 231. 

Canada 10,505; U.S.S.R. 
4,411; Republic of South 
Africa 3,752. 

West Germany 2,718; 
France 383; Italy 40; 
Morocco 40. 


Netherlands 266; Turkey 
232; Peru 72. 

France 294; Turkey 150; 
Netherlands 27. 

ar 82,720; West Germany 

,881; Austria 31,777. 

France 19,524; West Ger- 

many 1,453; Italy 1,177. 


West Germany 76,094; 
United Kingdom 65,294; 
France 23,505. 


Italy 215,505; West Ger- 
opt 85,280; France 


West Germany 20,972; Aus- 
tria 8,426; United King- 
dom 4,065 


Denmark 610; West Ger- 
many 8. 


United Kingdom $1,057,097; 
Panama $67,351; U.S.S.R. 
$38,803. 

Ireland $31,356; Israel 
$2,214; West Germany 
$1,235. 

Denmark 6,429; Spain 1,101; 
France 869. 

Italy 5,451; Hungary 2,491; 

est Germany 2,467. 
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Table 3.—Switzerland: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Fertilizer materials: 
Cru A 
itrogenouus 
Phosphati cc 


Manufactured: 
Nitrogenouns ----.- 


ie pais 
omas (basic) sag 


Mica: 
Crude including splittings and waste 
Worked including agglomerated splittings 
Pigments, mineral: 
Natural, crude - - --------------- 


Iron oxides, processed 


Precious and semiprecious stones excluding 
diamond: 


Natural value, thousands. . 
Manufactured thousand carats.. _ 
Pyrites, gross weight |... 
Salt and brine ___________________ 


Sodium and potassium compounds, n.e.s.: 
Caustic potash ----------------- 


Caustic sda 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


Dolomite, chiefly refractory- grade 


Gravel and crushed rock 
thousand tons... 


Limestone excluding dimension 


See footnotes at end of table. 


1979 


35 
13,020 


91,791 


140,075 
13,258 
87,606 

133,797 


22,836 
202 
63,138 
46,166 
4,369 


598 


496 


319 
2,896 


$263,208 
99,660 


16,020 
1,966 


4,075 
12,382 
4,092 


1 28,364 
92,605 
28,404 


4,823 
19,893 


1980 


77 
13.055 


89,412 


134,845 


8,485 


81,135 


131,245 


21,744 
232 
75,344 
56,420 
4,466 


546 


535 


351 
2,842 


$329,400 


136,290 


10,556 
1,994 


4,485 
11,227 
3,949 


114,750 
104,380 
29,251 


5,024 
32,822 


United 
States 


Sources, 1980 


Other (principal) 


Chile 74. 
Morocco 10,652; Togo 2,119; 
France 186. 


Austria 35,070; West Ger- 
many 27,522; France 


, 


France 87,482; Belgium- 
Luxembourg 45,280; West 
Germany 2,083. 

France 2,136; Tunisia 1,267; 
3 


France 59,978, West Ger- 
many 23,228; East Ger- 
many 4,504. 

France 50,558; West Ger- 
many 24,268; Belgium- 
Luxembourg 18,967. 

Austria 11,546; France 
6,161; Italy 3,957. 

West Germany 89; Italy 52; 
Austria 47. 

West Germany 49,757; Italy 
12,992; France 12,373. 

Italy 29,887; West Germany 
25,822; France 593. 

Austria 2,916; Spain 1,136; 
West Germany 173. 


India 281; West Germany 
92; France 54. 

France 329; Belgium- 
eee 120; Austria 


West Germany 187; Austria 
115; France 41. 

West Germany 2,643; 
United Kingdom 118; 
France 47. 


United Kingdom $33,627; 
Hong Kong $32,297; West 
Germany $29,151. 

France 120,185; West Ger- 
many 7,460; Hong Kong 


1,165. 

U.S.S.R. 10,101; Sweden 297; 
Italy 120. 

France 1,648; West Ger- 
many 185; Belgium- 
Luxembourg 95. 


France 1,889; Italy 1,437; 
West Germany 815. 

Italy 3,763; France 3,563; 
est Germany 3,542. 
France 1,739; East Germany 

1,556; Poland 300. 


West Germany 74,601; Italy 
17,883; France 14,961. 
Italy 82,652; Austria 8,620; 
est Germany 4,026. 
Italy 22,156; France 6,052; 
est Germany 521. 


France 2,624; West Ger- 
many 1,368; Italy 776. 
Italy 26,299; France 6,378; 
est Germany 120. 
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Table 3.—Switzerland: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Stone, sand and gravel —Continued 


Quartz and quartzite _____________ 


Sand excluding metal-bearing 
thousand tons. _ 


Sulfur: 
Elemental: 
Colloidal .. 2... 


Other than colloidaalll 
Sulfuric acid ~- ----------------- 
Talc, steatite, soapstone, pyrophyllite - - 


Other: 
Crude: 
Meerschaum, amber, jet. kilograms_ . 
Unspecified 


— eee ea ee ii — — — 


Slag, dross and similar waste, not metal- 
bearing: 
From iron and steel manufacture 


Unspecified _______________- 


Oxides, hydroxides, peroxides of barium, 
magnesium, strontiumdm 


Halogen 


Building materials of asphalt, asbestos 
and fiber cements, unfired nonmetals RON 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black and gas carbon: 
Carbon black ________________-_~- 


Gas carbon 


Gas, hydrocarbon, manufactured 
kilograms_ _ 
Hydrogen, helium, rare gases 


Peat including briquets and litter 


Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. _ 


Refinery products: 
Gasoline including natural do- 


Distillate fuel oil _______ _ do.... 
Residual fuel oil do- 
Lubric antes do- 


See footnotes at end of table. 


1979 


26,435 
1,226 
158 
46,560 


2,981 
10,910 


4 
80,650 


9,284 
18,805 


259 
3,578 


26,678 


1 „266 
3,982 


164 
318,668 


137,706 


230 
3,617 


14,313 


31,660 


15,638 


6,671 
36,482 
37 


1980 


37,108 
1,193 
231 
48,188 


2,746 
12,951 


27 
83,838 


5,079 
19,044 


168 
2,008 


23,438 


1,039 
4,550 
110 
639,239 


127,036 


150 
4,585 


86,459 


28,740 


14,332 


8,412 
34,879 
40 


United 
States 


177 


173 


154 


16,789 


Sources, 1980 


Other (principal) 


Italy 30,097; West Germany 
5,660; France 797. 


Italy 520; West Germany 
230 France 264. 


cane 196; West Germany 


West Germany 47,137; 
France 895; Italy 140. 

West Germany 2,416; Aus- 
tria 194; Italy 113. 

Austria 7,391; France 2,165; 


Italy 2,092 


NA. 

West Germany 47,265; 
France 11,494; Nether- 
lands 8,069 


West Germany 3,474; 
France 1,504; Austria 99. 

France 9, 388; West Ger- 
many 9,067; Italy 588. 


aE 90; West Germany 
^ Israel 518; East 


l 
France 8 
Germany 236. 


West Germany 13,457; Aus- 
tria 4,157; Italy 2,562. 


Trinidad 882. 


West Germany 2,936; 
France 678; Italy 346. 

West Germany 95. 

Republic of South Africa 

1,096; West Germany 

181,540; Poland 53,251. 

West Germany 79 820: 
France 31,676; Nether- 
lands 6,896 


Israel 30. 

West Germany 3,440; Italy 
1,020; Belgium- 
Luxembourg 54. 

West Germany 53,474; 
25 31,004; Poland 


Libya 8,368; United Arab 
: i m 8. 307; Nigeria 
1 


France 4,075; Belgium- 
peas mbourg 3,231; Italy 


,522. 

U.S.S.R. 3,532; Italy 1,040; 
France 802. 

U.S.S.R. 13,998; France 
5,907; Netherlands 5,394. 

West Germany 22; Nether- 
lands 4; Belgium- 
Luxembourg 3. 
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Table 3.—Switzerland: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
á oe Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products —Continued 
Refinery products ntinued 
her: | 
Liquefied petroleum ps 
thousand 42-gallon barrels. - 8,904 10,140 (1) Netherlands 6,850; West 
g many 3,268; France 
Pitch and pitch coke ... do- 14 65 (1) Czechoslovakia 41: France 
21: West Germany 2. 
Petroleum coke |... do. ... 553 642 376 o Germany 257; France 
Mineral jelly and wax do- 117 107 2 west Germany 63; France 
18; Hungary 6. 
Bitumen and other residues in- 
cluding bituminous mixtures 
do— 1.185 1.312 1 din S non Germany 
; y . 
White spirit do... 146 133 (1) France 45; Netherlands 45; 
West Germany 29. 
Mineral tar and other coal-, petroleum-, and 
gas-derived crude chemicals. - . ..... 28,821 29,301 France 9,586; Netherlands 
7,017; West Germany 
,660. 
"Revised. NA Not available. 
!Less than 1/2 unit. 
COMMODITY REVIEW 


METALS 


Aluminum.—Work started on modifica- 
tion of aluminum smelters at Chippis, 
30,000 tons of aluminum capacity per year 
and at Steg, 48,000 tons of aluminum capac- 
ity per year. Both plants were owned by 
Swiss Aluminium Ltd. Most of the modifica- 
tions planned were to improve protection of 
the environment. 


NONMETALS 


Cement.—During 1981, the cement-pro- 
ducing segment of the Swiss mineral indus- 
try had an uneventful year. No new plants 
were commissioned, and there were no 
plant closures. Table 1 shows the trend of 
cement production for 1977-81. 

The total capacity of 12 plants operating 
in Switzerland was 6.3 million tons. During 
1981, the industry was operating at about 
69% of the installed capacity. In addition, 
six clinker grinding plants were operation- 
al. The cement industry employed 1,405 
persons, and the energy consumption a- 
mounted to about 16,000 terajoules. The 
switch from liquid fuels to coal continued. 
In 1979 about 20% of the total energy used 
in the cement industry was from coal, but 
by 1981 this figure was 67%. 


Most of the cement plants used marly 
limestone of the Effingen beds in the Jura; 
various Jurassic limestones and Opalinus 
clays of the Aalenian were produced and 
added to obtain the right composition for 
production of portland cement. 

In the Helvetic Alps, Zementstein at the 
Jurassic-Cretaceous boundary was another 
important source of raw materials for the 
cement industry. The Couches Rouges of the 
Prealps, Upper Cretaceous-Paleocene, and 
the Upper Jurassic-Cretaceous Maiolica 
and Scaglia in the southern Alps were used 
for cement production. 

Gypsum.—The gypsum deposits of Switz- 
erland were restricted to the Triassic forma- 
tions in the Jura and in the Alps. Deposits 
were abundant but of rather low quality. In 
most deposits, primary gypsum was not 
preserved, and anhydrite replaced gypsum 
at depths between 15 to 50 meters. The 
Swiss gypsum industry was dominated by 
Gips-Union A.G., which operated three 
quarries in the Alps and two in the Jura 
Mountains. 

Lime.—During 1981, the two largest pro- 
ducers of lime in Switzerland remained 
Kalkfabrik Netstal A.G. (Netstal) and Hol- 
derbank A.G. Netstal operated a 100,000- 
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ton-per-year plant situated at Netstal, some 
30 miles southeast of Zurich. Holderbank 
operated its own plant at Holderbank with 
a capacity of 30,000 tons of lime per year. In 
addition, through its subsidiaries—the 
Kalkenfabrik Unterterzen A.G. and So- 
ciété de Chaux et Ciments de la Suisse 
Romande—Holderbank operated plants 
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near Unterterzen (30,000 tons per year) and 
Lausanne (12,000 tons per year). Limestone 
for production of lime was found in numer- 
ous places in the country, the purest of 
which was produced at St. Ursanne and 
near Glarus. 


! Physical scientist, Division of Foreign Data. 
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The Mineral Industry of 
Taiwan 


By E. Chin? 


Taiwan's gross national product (GNP) at 
current market prices was estimated at 
$45.1 billion? in 1981 compared with $44.3 
billion in 1980. The net domestic product 
(NDP) in 1981 was $36.1 billion and was 
comprised as follows: Industry, $14.8 billion; 
commerce, $5.3 billion; Government ser- 
vices, $4.5 billion; agriculture and livestock, 
$3.5 billion; transportation and communica- 
tions, $2.2 billion; real estate, $2.0 billion; 
money and banking, $1.6 billion; and other, 
$2.2 billion. 

Aside from construction raw materials, 
the only domestic mine output of signifi- 
cance included coal, china clay, oil and 
natural gas, salt, and serpentine. Output of 
the mining sector was valued at $708.9 
million in 1981 compared with $595.9 mil- 
lion in 1980. The value of oil and natural 
gas production in 1981 was $294.7 million; 
coal, $183.5 million; metal mining, $148.2 
million; and miscellaneous mining and 
quarrying, $82.5 million. Taiwan is deficient 
in many minerals, and domestic mine out- 
put is insignificant in terms of the world 
market. 

Despite its dependency on foreign raw 
materials, Taiwan's manufacturing sector 
continued to grow. Total value of manu- 
facturing was $41.5 billion in 1981 compar- 
ed with $38.7 billion in 1980. Input by the 
major minerals sector to total manufactur- 
ing in 1981 included basic metals and metal 
products, $2.9 billion; chemical materials 
and products, $4.9 billion; nonmetallic min- 
eral products, $1.5 billion; and petroleum 
and coal products, $4.7 billion. 

The value of Taiwan's mine output has 
increased annually since 1976 resulting 
from higher world prices rather than the 
quantity of mine output. The total value of 
domestic mining in 1981 was less than 


2% of GNP and/or NDP. Moreover, the 
mineral-processing sector outweighed the 
domestic mining sector in output value by a 
20-to-1 ratio in 1981 compared with 13-to-1 a 
decade ago (1971). 

During the past three decades, Taiwan's 
economic profile has changed drastically as 
a result of Government planning. During 
the 1950's, industrial production center- 
ed around goods in limited supply in the 
domestic market such as food products, 
fertilizer, and textiles. By the late 1960's 
and early 1970's, industrial production 
shifted to export products such as electron- 
ics, wood and plastic products, and optical 
equipment. During the 1970's, Taiwan's in- 
dustrial base was geared for the manufac- 
ture of chemicals and heavy machinery. 
During this decade, petrochemicals, steel, 
and other metal production also gained 
prominence. For the 1980's, the Govern- 
ment's economic planning policies em- 
phasized the development of precision tech- 
nology industries. 

The Executive Yuan approved the 4-year 
Economic Development Plan (1982-85) 
drafted by the Council for Economic Plan- 
ning and Development. The 4-year plan, 
which stresses both growth and stability, 
projects an average annual growth of 8% of 
Taiwan's economy during the period, ac- 
companied by an inflation rate not to ex- 
ceed 7.5%. An economic growth of 7.5% was 
planned as a target for 1982 along with a 
5.5% rise in wholesale prices. Per capita 
GNP was expected to reach $2,785 in 1982. 
The overall targets for the decade (1980-90) 
included a 7.9% annual economic growth 
rate and a 6% annual rate of increase in 
wholesale prices. Objectives for the 10-year 
period were to enhance energy efficiency, 
improve the industrial structure, improve 
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administrative efficiency and promote for- 
eign trade, coordinate industrial and export 
development, and enhance efficient utiliza- 
tion of the work force and promote full 
employment. 

Monthly employment in the mining and 
quarrying sector averaged 52,014 in 1981 
compared with 1.9 million in manufactur- 
ing. Monthly earnings in the mining sector 
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were $381 based on a monthly average of 
188 working hours. 

The Central Bank of China officially de- 
valued the New Taiwan dollar from 36 to 38 
per U.S. dollar, effective August 12, 1981. 
The Central Bank agreed to the devaluation 
in order to stimulate export sales by making 
Taiwan's export products more competitive 
worldwide. 


PRODUCTION 


In terms of value, coal, natural gas, lime- 
stone, and marble were Taiwan's leading 
mine products although none were signifi- 
cant in the world market. The other miner- 
als mined in locally significant quantities 
included china clay and fire clay, dolomite, 
feldspar, salt, and serpentine. Taiwan also 
produces small amounts of gem stones, oil, 
and mica.* Metal mining output is likewise 
insignificant and included small quantities 


of copper and, periodically, iron sands. Most 
of the gold and silver produced was recove- 
red as byproducts of imported copper con- 
centrates. Taiwan is more important for its 
processing industries—aluminum, cement, 
copper, iron and steel, and petroleum refi- 
ning. Aside from construction aggregates, 
Taiwan is virtually dependent on foreign 
ores and materials required by its value- 
added industrial sector. 


Table 1.—Taiwan: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980 1981 
METALS 
Aluminum: 
Alumina, gross weight 51,047 51,000 58,000 *65,000 *61,000 
Con Metal, primary- ---------------—--- 29,740 50,512 56,218 63,549 30,532 
ine output, metal content 2,000 800 800 *1,200 *1,000 
Metal: Refined, secondary ... .........- 711,689 114,353 15,305 19,495 53,230 
Gold metal, primar troy ounces. _ 14,995 13,407 14,243 13,278 56,693 
Iron and steel nd 
ION o oe ences es se freni net 7623,000 1,417,000 1,760,000 1,685,000 1,610,000 
hah arsit Ferrosilicon ~ - - ----------- ; 37,500 35,326 39, 
o ote Se 71,110,000 3, 432,000 4, 250,000 4,225,000 3,143,000 
Lead elal. smelter, secondary? ___________ 10,000 14,000 20,000 16,800 11,000 
Silver metal, primary - - ---- ------------ 67,905 15,316 85,383 95,073 214,875 
NONMETALS 
meer E LL MALADE a Os EL 673 2,031 2,957 683 2,317 
cement hydraulic .....- thousand tons 10,334 11,461 1,897 14,062 14,342 
ays: 
Kaolin E Fe EEE AJA ie ,230 66,180 85,041 79,802 90,836 
Fireclay- -< ou nucleic 23,477 24,889 8,539 48,048 34,879 
Aart ) y ete EA 16, 219 15,757 24,403 25,149 17, 215 
um: 
eie ðͤ Ee E 2,325 1,526 2,535 8,364 1,985 
GGG ⁰˙³⁴Ai—ið¹üiſ ⁰y RH ge 087 1.859 a 4,706 4,054 
Lie o a he i thousand tona. _ 178 191 177 199 143 
Micà s nueces 1,834 1,388 1,150 338 85 
Nitrogen: N content of ammonia |... 325,485 438,605 390 923 414,350 406,097 
Pyrite and pyrrhotite (including cuprous) 
gross weight. 7,304 761 536 150 20 
Salt, marine thousand tons.. _ 496 841 366 722 351 
Sodium WEARS ein n.e.8.: 
e 801,047 362,180 419,545 400,086 856,576 
8 Sodium carbonate (soda ash) 80,050 76,992 80,715 92,540 72,064 
tone: 
Dolomite _-_- thousand tons 284 417 530 489 359 
Limestone_________________~ do- 11.679 12,851 13,126 12,822 13,221 
Marble thousand cubic meters. . 1,620 641 1.97 ; , 
Serpentinnn ease 26,398 35,580 50,915 102,927 118,175 


See footnotes at end of table. 
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Commodity? 1977 1978 1979 1980 1981 
NONMETALS —Continued 
Sulfur: 
S content yl fn! Ur Ue e 2,664 298 195 55 11 
Byproduct, all source 7,778 9,506 8 946 8,099 9,849 
J ĩðͤ vv 8 10,442 9,804 19,141 8,154 9,860 
Tale and related materials: Soap stone 10,160 9,946 11,194 9,911 24,774 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 2,500 9,501 12,983 15,070 23,406 
Coah bituminous__________ thousand tons 2,956 2,884 ; 2,514 2,446 
Sg Baye EENET E E ROCHE RS Ae do- 229 236 240 227 219 
Gas.. natural:? 
Gross million cubic feet 66,609 64,999 60,759 60,329 53,042 
Marketed __________________ do- 164,900 €63,400 €59,000 €58,600 52,000 
Petroleum 
Crude thousand 42-gallon barrrels_ _ 1,597 1,552 1,451 1,330 1,150 
Refinery products 
Gasoline do- 9,778 11,383 12,560 13,086 *13,100 
Kerosin do- 320 mE 79 t =e 
Distillate fuel oil |... do- 16,262 20,533 20,643 22,418 *20,800 
Residual fuel oil ..._...____ do... 48,513 58,264 51,525 63,988 *60,300 
Lubricants. -------------- do- 760 917 945 857 €800 
Asphalt. do. = __ 2,308 2,420 1,715 1,749 *1,900 
Other _________________ do- 4,374 7,905 5,304 2,595 *1,600 
Refinery fuel, losses and not reported® 
do- 10,378 1,965 1,160 *8,225 $1,500 
Total s kh ee do- 92,753 109,387 106,531 112,918 106,000 


*Estimated. Preliminary. ‘Revised. 
Includes data available through July 6, 1982. 


In addition to the commodities listed, tin and zinc may be produced, but statistical information is not available. 


*Largely processed into natural gas liquids. 
*Na phtha, solvent oil, and base oil. 


"Includes liquefied petroleum gas and jet fuel among not reported.” 


TRADE 


Taiwan’s two-way trade totaled $42.6 bil- 
lion in 1981 compared with $39.5 billion in 
1980. Exports increased 16.5% reaching 
$22.0 billion in 1981, while imports increas- 
ed 9.4% to $20.6 billion. The value of total 
shipments to the United States was $7.9 
billion; followed by Japan, $2.4 billion; 
Hong Kong, $1.5 billion; and the Federal 
Republic of Germany, $1.0 billion. Other 
major export destinations were Australia, 
Saudi Arabia, Singapore, Canada, and the 
United Kingdom, in that order. Japan was 
Taiwan’s major supplier of imports, provid- 
ing $5.8 billion. Receipts from the United 
States were $4.6 billion; Kuwait, $2.2 bil- 
lion; Saudi Arabia, $1.7 billion; the Federal 
Republic of Germany, $0.63 billion; Austral- 
ia, $0.58 billion; and Indonesia, $0.52 billion. 

In 1981, Taiwan imported 17.2 million 


tons of crude oil, valued at $4.3 billion 
(about 21% of the value of total imports). 
Kuwait, Saudi Arabia, and Venezuela, in 
that order, supplied all of Taiwan’s receipt 
of crude oil. Receipts of diesel fuel were 
valued at $449 million; iron and steel sheet 
and plate, $398 million; scrap ships and 
vessels, $225 million; stainless steel, $144 
million; iron and steel scrap, $118 million; 
iron ore and concentrates, $65 million; and 
refined copper, $74 million. Taiwan’s major 
export classes included food stuffs, fabric 
and wearing apparel, electronic and com- 
munications equipment, luggage and other 
travel goods, and machine tools and small 
machinery. 

Taiwan's trade posture was hampered by 
its high fuel import bill, a slowdown in the 
economies of its major export markets, and 
increasing competition from South Korean 
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exports. To enlarge its trade base, Taiwan 
has diversified its marketing efforts and is 
selling products in Africa, the Middle East, 
and Latin America. Taiwan lifted its trade 
ban with five East European countries in 


late 1979, and Polish ships were allowed to 
make regular port of calls in Taiwan. To 
service European trade, the Government 
gave approval for six European banks to set 
up branches in Taiwan. 


Table 2.—Taiwan: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum: 
Oxide and hydrox ide 104 
Metal including alloys, all form 6,943 
Copper: 
gu tal ta ludingallys: |= i 
etal including alloys 
jj ³˙¹ eee 7.552 
Unwrounghgnt --- 6 
Semimanufactures 5,807 


Gold metal including alloys, unwrought and 


Destinations, 1980 
1980 ; 
2 71 7085 Other (principal) 

3,740 -- Indonesia 2, 725; Republic of Korea 904. 
7,456 41 Hong $ Kong $8, 132; Japan 1,712; Indonesia 

195 -— Philippines 117; Indonesia 40. 
5,219 it 3 $ mio 

218 


9,189 119 Singapore 146 ,461; Hong Kong 1,580; 


partly wrought. |. troy ounces__ 225,666 607,070 zs dcr iu 841,891; Republic of Korea 
Iron and steel metal: MR 
Scrape o oen ee  ie 72,065 12,863 (?) Japan 12,022. 
Pig iron, ferroalloys, similar materials... 2, 406 24.271 73 Japan 8,366; Indonesia 3,360. 
Steel, primary forms _________---~- 420,299 120,247 29 Indonesia 61,785; Malaysia 25,120; 
Philippines 11,636 
Semimanufactures: 
rs, rods, angles, shapes, sections: 
“Wire rod and other bars and 
77 eee eee 617,690 264,607 346 Hong Kong 82,153; Saudi Arabia 78,298; 
Angles, shapes, sections |. — — 25,962. 25,212 607 Sokong 7765 5, 829; Jordan 3,095; Hong 
0 
Universals, plates, sheets 266,345 161,175 1,822 Singapore 42,601; Japan 22,702; India 
Hoop and striivꝛ—ñ—m „ 4.015 3,416 86 Hong Kong 661; Indonesia 507; Jordan 
Rails and accessories 11.211 3,208 — Malaysia 1,450; gi ribet 
zZ oe ee Se ee 12,194 10,640 184 Hong K ong Kong 1,985 1,985; P ippines Ht 87 9; 
Tubes, pipes, fitting 158,480 179,754 71,101 Saudi Arabia 29. 624; dese dT: Kong 11,173; 
nited Arab Emirates 
Castings and fo „ rough ______ 11,703 7,555 3,842 Japan 753; Thailand 689; Philippine 578. 
Lead metal including allo oys, all forms 11.423 11,895 1.128 3 6 446; Republic of Korea 
esium metal including alloys, 
Horme Ce eae ae 295 5 — All to Malaysia. 
Manganese oxides _________________ 7 (1) — All to Indonesia. 
Nickel: 
Matte, speiss, similar materials _ _ _ - 51 263 oie All to Japan. 
Metal ‘including alloys: 
e EE E E EE 641 572 9 Japan 563. 
Unwrought and semimanufactures _ _ 156 83 4 Japan 71. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces . 57,871 E 
m d kil 367 664 United Ki 
aste and sweepings ..... ograms_ _ a ni ingdom 413; West Germany 132. 
Metal eae al. unwrought and ned É 
partly wrought - - - _ troy ounces... 22,956 1,061 — All to Switzerland. 
Tin metal Meluding alloys, all form 113 145 (! | Hong Kong 90; Japan 31. 
Titanium oxides __________-____~_~- (4) 243 216 Republic of Korea 22. 
ES al aa metal including alloys, all forms 10 8 -— Japan 4; West Germany 3. 
inc: 
Oxide and peroxidee‚ 1,369 1,957 18 Japan 1,478. 
vium including alloys, all forms . 597 493 68 Japan 237; Nigeria 52; Uruguay 42. 
Ash ane residue containing nonferrous 
PENNA 8 024 161 22 Japan 456; Hong Kong 283. 
Oxides, hydroxides, peroxides 91 25 -- Indonesia 22. 
Metalloids: Silicon 17 20 -- Mainly to Malaysia. 
3 alloys ---- kil = 84 17 -- All to Chile. 
Base metals including alloys, all forms 106 98 15 Hong Kong 48; Australia 12. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, eto 3 19 -- Indonesia 9; Hong Kong 5; Malaysia 5. 


See footnotes at end of table. 
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Table 2.—Taiwan: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Abrasives, n.e.s —Continued 


Artificial corundum -~ - ----------- 
Dust and powder of precious and 
semiprecious stones including diamond 


Grinding and polishing wheels no psy 


Barite and witherite. |... - --------—- 
Boric oxide, acid, borates, perborates — — 


Cement thousand tons. _ 


Refractory (including nonclay brick) 
Nonrefractory. // 


Diamond: 
Gem, not set or strung: 
Natural. thousand aoe = 
Oo —— 


Industrial, natural do 
Feldspar and fi and other infusorial earth _ _ _ _ _ — 
elds 


Manu factured 


Potassic_ - - - A 

Other including mixed... . 
Ammonia -~ ----------------——- 
Graphite, natural. 
Gypsum and plasters |... Lc. 


Pigments, mineral: Processed iron oxides .. -~ — 
ious and semiprecious stones except 
diamond: 


Natura kilograms. _ 
Manufacture do- 
Salt and br ines 


Sodium and potassium compounds, 
n.e.s.: Caustic soda |... 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked. 


Gravel and crus 
Limestone except Minis STRE 
Sand excluding metal- bearing 


Sulfur: 


oldal 5. AAA cue de 
Sulfuric acid, oleum mmm 
Talc, steatite, soapstone, pyrophyllite __ 


Other: 
Crude: 
Unspecified amber, jet kilograms. _ 


Building materials of asphalt, asbestos and 
fiber cements, unfired nonme 


MINERAL FUELS AND RELATED 
MATERIALS 


Carbon black and gas carbon: 
Carbon b 


-æ ae ee € a aw m ae a u oe ow a ae ow oe oe a = 


See footnotes at end of table. 


1979 


1980 


345 

12,410 

3,915 
1 


9,666 
73,611 


13,590 
20,917 


United 
States 


Destinations, 1980 
Other (principal) 


Indonesia 17; Republic of South Africa 6. 


436; Ho ng 359. 

nes 401; E ck 886; Hong Kong 
* of South Africa 17; Hong Kong 
Hong Kong 261; Singapore 212. 


Nigeria 39; Malaysia 10. 
Philippines 104; Singapore 40. 


Indonesia 1,758; Philippines 1,578; 
Singapore 1, 193. 

Hong Ko 13, ,926; Venezuela 3,828; Saudi 
Arabia 460. 


Italy 160; Australia 135. 

France 1 740; New Zealand 1,220; Switzer- 
land 770. 

Belgium 20. 

Ja 178. 

All to Indonesia. 


All to 

to Japan. 
Hong Kong 366. 
Haan ane 139. 


ird 1,080; India 400. 
Hong Kong 4, 665; Nigeria 520. 
New Zesland 5 51; Australia 34; United 
Thailand 20; — 17: Malaysia 9. 
Italy 932; Panama 848; Switzerland 825. 
uir Germany 80,504; United Kingdom 
Hong Kong 10,350. 
Republic of Korea 10,284; Indonesia 4,075; 
ilippines 3,185. 

Japan 3,4 
sapan 9 331 Saudi Arabia 8,057. 

Japan 
Japan 314, 873. 


Hong Kong 2,251. 
Japan 179, 851. 


Indonesia 974; Singapore 112. 
Indonesia 615. 

Hong Kong 1 ,505; Seudi Arabia 380. 
Thailan d Malaysia 230; Indonesia 


Bahrain 37. 
Japan 838; Malaysia 184; Indonesia 100. 


Thailand 750; Indonesia 450; Japan 245. 
Yemen 108; Thailand 94; Saudi Arabia 54. 


Thailand 235; Indonesia 191. 
All to Hong Kong. 
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Table 2.—Taiwan: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 
iii United Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal, all Means including briquets . _ _ _ _ _ — 230 210 -- Indonesia 200. 
Coke and semicoke. _____ -II 11,495 10,466 E Indonesia 4,320; Thailand 2,920; 
Singapore 1, 450. 
Hydrogen and rare gases kilograms... 35,298 127,860 -- Philippines 11, 600; Singapore 49,200. 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 416 62 -- All to Republic of Korea. 
Kerosine, jet fuel, white spirit do 2,305 1,028 5m oo 653; India 210; Philippines 138. 
Distillate fuel oil |... do... 77,736 5,087 TS 
oo JC 8 do— 54 610 1 Republic of Korea 329; India 197. 
Liquefied petroleum gas do 150 178 Do o ong 169. 
Nonlubricating oils, nes -do_ ~~ — 14 11 er Thafland E Hong Kong 2. 
eral tar and other coal-, 
petroleum-, or gas-derived crude 
chemicals 1181, 420 40, 441 -- Japan 27,597; Indonesia 10,514. 
"Revised. NA Not available. 
Less than 1/2 unit. 


Unreported quantity valued at $222. 
Unreported quantity valued at $2,746. 
“Excludes unreported quantity valued at $444. 


Table 3.—Taiwan: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 i 
d United Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate 209,618 260,438 Za Malaysia 218,673; Australia 37,765. 
Oxide and hydrox ide 67,528 59,026 894 Japan 43,672. 
Metal including alloys: 
%%%; ho ee 13,762 19,255 16,169 Hong Kong 1,264. 
Unwrought ________________ 52,860 58,320 26,723 Bahrain 12,880; Canada 4,998. 
Semimanufactures ___________ 11,165 25,513 1,731 Japan 21,266. 
Arsenic: 
Natural sulfides _ _ 10 4 NA NA. 
Trioxide, pentoxide, acids |... ------ 682 190 -- Belgium 103; France 72. 
Beryllium metal including alloys, all forms 
kilograms.. . 8 1,653 1,653 
Chromium: 
Genie 6,653 6,363 -— Philippines 3,500; Republic of South 
Africa 2,833. 
Oxide and hydroxide |... ... 1.548 2,410 1,250 Japan 746. 
Cobalt oxide and hydroxide _____..___ _ 17 23 2 Belgium 13; Netherlands 5. 
Columbium and tantalum: Tantalum metal 
including alloys, all forms .... kilograms_ _ 33 79 16 Japan 61. 
pper: 
Ore and concentrate, 61,106 131,315 -- Philippines 67,038; Canada 31,900. 
Malla 2 ier eee e ed 85 14 NA NA. 
S %//õ⁰˙i ³ A ra 245 221 32 Japan 192. 
Metal i including alloys: 
| RR RUM NER ³ĩͤ K 16,297 35,072 28,184 Hong 5 nda 
Unwrou ght 56,945 — 66,185 2,651 Japan 55,232 
Semimanufactures 26,886 31,989 2,226 Japan 26, 629. 
Germanium metal including alloys, all forms 
value 3915 A 
Gold: 
Metal, Peste: alloys, unwrought or 
partly wrought |... troy ounces... 175,061 340,122 115,678 Japan 216,824. 
Buln?s do____ 508,364 376,504 320,832 Switzerland 55,672. 
Iron and steel: 
Ore and concentrate thousand tons 2,049 2,844 — Australia 1,853; Brazil 401; Republic of 
South Africa 378. 


See footnotes at end of table. 
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Table 3.—Taiwan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel —Continued 


5 thousand tons_ _ 


sections 
Universal plates, sheets 
thousand tons_ _ 


1 
pipes, fittings- ~ - - - - - - 
Castings and forgings, rough .. — _ 


J))! — — ee . ee — À 


Magnesium metal including alloys, all forms 
ese: 
Ore and concentratt! 


1 luding all f 

inc oys, all forms 
Mercu 3 76-pound flaska . 
Molybdenum metal including alloys, all 


Nickel r metal including alloys, all forms .... _ 
up metals: 


3 
Met tal dine alloys, unerought end 
e ine u oys, un an 
e Mm ounces. — 
8 elemental kilograms_ _ 
Silicon metal. _. ~~~ 2-2- 


Silver metal including alloys, unwrought 
and partly wrought 


thousand troy ounces_ _ 


kilograms_ 
Metal including alloys, all forms - 
Titanium oxides 


Tungsten metal including alloys, all forms_ _ 
Uranium and thorium oxid es 
Zinc: 
Oxides and 
Metal includi 
Scra 


roxidess _ 


Ores and concentrates: 
Of molybdenum, tantalum, titanium, 


See footnotes at end of table. 


1979 


148,013 


2,820 
52 
1,644 


48 
2,889 
$60,782 


290 
4,923 
118 


1980 


49,142 
1,232 


167,469 
266,521 


301,500 
1,625 
21,749 
13,814 
10,987 
54,828 
1,896 
3,939 
44,690 


10,776 
240 


8 
14, 515 


55 
93 


129 
28,823 
67 
88,882 
663 


United 
States 


Sources, 1980 
Other (principal) 


All from Philippines. 
Hong Kong 281. 


Australia 74,016; Brazil 61,526. 
i Korea 69,991; 


Japan 267,824. 


Japan: 7 625. 
Japan 50, 688. 
Japan 1 429. 


Australia 3,144; Mexico 602. 
Er 7,416; Australia 7,156; Japan 
Australia i ,089; Japan 1,000. 


Peru 100; Japan 32. 
Italy 15; Norway 11. 


Republic of South Africa 68,045; Malaysia 


2,481; Japan 29,861. 
Japan 788; n 684. 
Republic of South Africa 52. 
Japan 211; Belgium 66. 


Japan 

ek R4: Ja 431; Republic of 
South África W. 

All from United Kingdom. 

J 


apan 99. 
Japan 4,446; United Kingdom 1,000. 
West Germany 482; Canada 165; Sweden 


Japan 348; West Germany 215. 


All from 30 Fran 

Japan 15 ce 13, 8 

Malaysia 52 Kong 

Japan 6,975; West Germany 2,505; 
Australia 1,660. 

Japan 30 

Japan 1. 

West Germany 61; Japan 47. 

Canada 1,740. 

Japan 66. 

Australia 24,178; Japan 7,961. 

Japan 544. 


5 "d 667; Australia 6,574. 
Belgium 10 


Australia 2,631; Philippines 882; 
Singapore 777. 

Japan 427: France 148. 

Japan 36; Republic of South Africa 24. 

Japan 259; West Germany 50. 


.Re ia 45,438 
Republic of South Africa 26,051. 


961 


962 
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Table 3.—Taiwan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Other —Continued 
Metals —Continued 


Has horic all = = 
i metals indice a alloys, all 
gode J ͤ y a a a 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc — 
Artificial corundum -.------------ 
Dust and powder of ee ane and = 
precious stones including diam 


1 and polishing wheels kilog 


Bun AE. 


li and waste 
Md 


Manufactured 
Salt and brines _...______________ 
Sodium and potassium compounds, n.e.s.: 
Caustic 


See footnotes at end of table. 


1979 1980 
4,900 8,902 
448 485 
8,274 2,848 
6,089 5,716 
6,524 862 
710 710 
29,108 81,247 
2,870 7, 605 
1,098 1.288 
8,285 1,786 
18 153 
9,874 9, 690 
6,893 6,45 
2180 2,274 
40,425 66, 758 
150,218 156,129 
81,590 24.982 
17,866 20,893 
1 5 
165 — 
815 30 
3290 7.270 
90 540 
3.072 2.909 
44.221 54.262 
359,569 297,797 
2,408 812 
3 G 
161,647 224.387 
250 18, 114 
41 22 
18,722 15, 696 
289,752 224,298 
3,079 2.984 
8 
= 3 
524 887 
99 102 
1 26 
8,497 7.859 
945,961 1 M 
6,003 12.734 
677,456 563,110 
21,630 51 
1448 1,801 
12,112 24,185 
15,081 20,997 


United 
States 


14 
1 
10,169 


128 


Sources, 1980 
Other (principal) 


Austria 1,700; Australia 1,000; Japan 997. 
Japan 197; Zaire 56; France 38. 


Japan 1,775. 
Japan 4 817; India 452. 


Japan 641. 


Japan 317; Italy 318. 
2 8 of South Africa 15,592; Canada 


All from Thailand. 


Notherlands 1,059; Japan 179. 
Japan 84. 

Japan 144. 

Japan 9,370. 


Japan 510; India 500. 

Japen 1 707; India 300. 
Republic of Korea 15,550; LA 
Hong Kong 59,895; Japan 51,1 


5 18,627; West Germany 7,855. 


9,011. 


All ona Japan. 


apan 1 8 
Jordan 226,000. 
Japan 801. 
Canada 168,956; Israel 20,166. 


Japan 2. 

Republic of Korea 12,515. 

Japan 169,500; Republic of Korea 38,950. 
J. 2.947. 


Japan 217; India 96. 

Japan 74. 

Japan 15. 

Japan 6,598; West Germany 616. 


Canada 609,757; Brazil 522,541. 
Italy 8,150. 

Australia 544,080. 

Japan 40. 

Japan 1,737. 

Japan 13 ,195; Kenya 230. 


Italy 6,251; India 8,218; Brazil 2,858. 
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Table 3.—Taiwan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 : 
ec Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Dimension stone —Continued 
Worked ~- ----------------- 3,112 728 626 Italy 95. 
Dolomite, Chiefly refractory- grade 860 1,485 75 Japan 1, 39 
Gravel and crushed rock --------- 2,867 3, 866 -- France pun Japan 359. 
estone 1 dimension 6 680 18 Japan 66 
ee and quartzite 824 605 „ Republic of Korea 282; Japan 219. 
9 d excluding metal - bearing 2,000 2,813 209 ^ Australia 1,626; Japan 921. 
Elemental: 
Other than colloĩidal „ 186,479 122,737 Canada 99,016; Japan 23,721. 
Colloidal ________________- 130,629 250,497 197 Canada 183 810; Japan 66, 985. 
Diox ide 52 (1) Maniy from Japan. 
Sulfuric acid, ol eum 15,912 14,597 4 Japan 14,588. 
Talc, steatite, soapstone, pyrophyllite.. . _ — _ : 4,115 632 Republic of Korea 1,820; Japan 578; 
ustralia 559. 
Other: 
Crude: 
5 amber, jet kilograms _ 9,633 885 NA NA. 
Iter DUE NEM 148,080 158,744 288 ^ Republic of Korea 114,789; Japan 28,915. 
Slag, dross, and similar waste, not metal- 
From iron and steel manufacture 29,136 34,416 _. Japan 28,048; Hong Kong 6,350. 
Unspecified. -— ------------- 63 202 -- Japan 166. 
Oxides, hydroxides, peroxides of 
magnesium, strontium, barium - - - - — 14,344 11,420 205 Japan 10,998. 
Buil materials of asphalt, asbestos 
and fiber cements, unfired nonmetals, 
TAC aa ee ere ek 1044 2,102 138 Japan 1,785. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natura! 128 106 45 West Germany 29; United Kingdom 29. 
Carbon black and gas carbon: 
Carbon black 18,000 15,923 9,026 Australia 6,085. 
Gas carbon NA — All from Japan. 
Coal, all grades, including briquets 
thousand tona. 2,120 4,069 532 Aralia 1,696; Republic of South Africa 
Coke and semicoke - -—_—------------ 133,182 98,785 -- All from Japan 
Hydrogen and rare gases s ; 632 19 Japan 542. 
Peat including briquets and litter 18 40 ae New Zealand 29; Finland 8; Canada 3. 
Petroleum: 
Crude and perty refined 
thousand 42-gallon barrels 127,557 132,371 ccs Kuwait 61,167; Saudi Arabia 51,447; 
Indonesia 4,547. 
Refinery products: 
asol ine do- NA NA -— Mainly from West Germany. 
Kerosine, jet fuel, white spiritdo_ _ — - NA zi. 
illate fuel oil... do... 11,77 8 18,668 2,952 Kuwait 8,024; Iran 5,758. 
Lubricants (including grease) do- 551 584 246 Japan 276. 
9 jelly and wax do- 95 88 12 Japan 53. 
er: 
Liquefied petroleum gas do- 1,372 1,487 -— Kuwait 523; Australia 518. 
Nonlubricating oils, n.e.s do.. .. _ _ 784 1.558 43 Singapore 947; Sri Lanka 225 
Petroleum cke do... 241 238 238 
Bitumen and other residues and 
bituminous mixtures, n.e.s 
8 2 2 1 NA. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals |... 114.366 51.841 11,661 Republic of Korea 20,770; Canada 13,502. 
"Revised. NA Not available. 
1Less than 1/2 unit. 


*Excludes unreported quantity valued at $162,860. 
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COMMODITY REVIEW 


METALS 


Aluminum.—Taiwan Aluminum Corp. 
(Talco), a wholly Government-owned compa- 
ny, operates two smelters at Kaoshiung. 
The older smelter, Kaoshiung I, with an 
annual capacity of about 35,000 tons, dates 
to the mid-1960’s and was shut down in 
early 1981. Construction of Kaoshiung II, 
with an annual capacity of 50,000 tons, was 
completed in June 1980, and operated at 
about 60% of capacity during 1981. Shut- 
down of Kaoshiung I was attributed to 
inefficiency and pollution. Rising cost of 
electricity and decreased domestic demand 
for aluminum were cited in the curtailment 
in operating capacity for Kaoshiung II. 

Taiwan's annual consumption of alumi- 
num ingot was about 110,000 tons. Talco's 
inventory of ingot began to mount inas- 
much as manufacturers were purchasing 
foreign metal with a distinct price advan- 
tage on the spot market. The Government 
banned the import of ingot in early June 
1981 and partially lifted the ban in late 
June on the condition that users purchase 1 
ton of Talco's inventory for each ton im- 
ported. 

The cost per kilowatt-hour of electricity 
to Talco was 57 mills, compared with 70 
mills in Japan, 15 mills in the United 
States, and about 25 mills in Western Eu- 
rope. Talco maintained a cash price of 
$1,778 per ton of ingot, losing about $640 
per ton. The construction industry accounts 
for about 60% of metal used in Taiwan, 
mostly for doors, siding, and windows. 
While demand in this sector was down, 
resurgence in construction was expected to 
pick up in 1982-83. 

Talco has a 46,000-ton-per-year rolling 
mill that was built in the early 1960's and a 
10,000-ton-per-year extrusion plant. A new 
50,000-ton-per-year rolling mill was ex- 
pected to begin operations in 1983. The $100 
million rolling plant was to be equipped 
with a hot-rolling mill from Schloemann- 
Siemag AG, the Federal Republic of Ger- 
many; a cold-rolling mill from Secrim Divi- 
sion, Creusot-Loire, France; and additional 
equipment from Italy, Japan, and the 
United Kingdom. 

Taiwan imports all of its bauxite and 
alumina requirements from Australia, Ja- 
pan, and Malaysia. Low-grade bauxite oc- 
curs in the Tantunshan region in northern 
Taiwan, and in 1979 new deposits were 
discovered in the area with ore grade rang- 
ing from 30% to 50% A1,0;. The Industrial 


Technology Research Institute announc- 
ed in September 1981 the discovery of a 
deposit estimated to contain 4 million tons 
of bauxite. A 3-million-ton bauxite deposit 
was found earlier in the vicinity. 

Copper.—Taiwan Metal Mining Corp. 
(TMMC), a Government-owned company, 
operates an 18,000-ton-per-year copper 
smelter-refinery near Chinkuashih. This 
small plant, dating from 1947, was expand- 
ed subsequently in two stages in 1969-71 
and in 1971-73. The plant uses ore and 
cement copper from the Chinkuashih Mine 
and imported concentrate and cement cop- 
per. About 90% of the copper refined is 
from imported material. TMMC started op- 
eration of a 50,000-ton-per-year smelter- 
refinery at Keeling in August 1980. This 
plant uses copper concentrates imported 
from Chile and the Philippines. With the 
increase in production of electrolytic cop- 
per, there was a notable increase in output 
of gold, silver, and sulfuric acid. 

Because of falling copper prices and ris- 
ing inventories, TMMC postponed the pro- 
posed expansion of its new smelter from 
50,000 to 80,000 tons. The first stage of the 
expansion program, to begin in 1982 and be 
completed in 1983, was to be followed by a 
second-stage expansion to 130,000 tons. An- 
nual domestic consumption of copper was 
about 110,000 tons. 

Iron and Steel.—China Steel Corp. (CSC), 
a Government-owned company, operates 
the only integrated iron and steel mill in 
Taiwan at Kaohsiung. In July 1978, CSC 
began construction of its second-stage ex- 
pansion whereby the capacity of its steel- 
works would be increased from 1.5 million 
tons of steel per year to 3.25 million tons per 
year in July 1982. As of the beginning of 
1981, CSC had completed 51% of the phase 
1, stage 2 construction of its expansion 
program. Cost of equipment supplied by 
U.S. manufacturers was valued at $250 
million. Wean United Inc. was supplying a 
cold-rolling mill; General Electric Co. and 
Westinghouse Electric Corp., electric driv- 
ing equipment; and Dravo Corp., sintering 
equipment. Overhead cranes were also to be 
imported from the United States. Equip- 
ment from Japan was to cost $400 million, 
which included a $40 million blast furnace 
to be supplied by Ishikawajima-Harima 
Heavy Industries, Inc. European companies 
were to supply additional equipment to cost 
about $150 million. When completed, new 
production was to be split between hot- and 
cold-rolled sheet. 
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Taiwan's consumption of steel is about 4 
million tons. About two-thirds of CSC's 
output is consumed domestically and the 
remainder is exported. About 1.3 million 
tons is supplied by independent operators of 
electric furnaces, and the remainder of the 
nation's supply, from 1.2 to 1.4 million tons, 
by imports. 

The Government initiated a program to 
consolidate the industry by offering incen- 
tives to small steelworks to merge, modern- 
ize, and expand. Companies that merge 
would be eligible for subsidy to install 
equipment to meet the statutory minimum 
limit of 50-ton-heat-size furnaces and 
100,000-ton-per-year rolling mills. Also, 
merging companies would receive tax 
exemption for 5 years and an increase in 
electricity supply to match the capacity 
increase. 

Tang Eng Iron Works Co. was expected to 
complete construction of its 50,000-ton-per- 
year stainless steel plant at Kaohsiung in 
May 1982, which was to be expanded later 
to 100,000 tons per year. Waterbury Produc- 
tion Machinery Corp. and General Electric 
Co. was providing the equipment for the 
plant’s first phase. American Rolling Mill 
Corp. was assisting with the technology. 
Taiwan currently imports all of its require- 
ments for stainless steel strip and sheet 
which totaled about 80,000 tons in 1981. 

Mine output of iron ore in Taiwan is 
insignificant as well as sporadic. Production 
is limited to magnetite sand from placers 
between Tanshui and Wanli along the 
northern coast of Taiwan. Some limonite 
was mined in Tayiikeng, also in northern 
Taiwan, but there is presently no produc- 
tion from this source. Virtually all of Tai- 
wan’s requirement for iron ore was being 
met by imports of concentrates from 
Australia, Brazil, and the Republic of South 
Africa. 

Zinc.—Annual demand for zinc in Taiwan 
was about 60,000 tons and consumption has 
increased yearly about 8% to 10%. 
TMMC's original plans for construction of a 
zinc smelter in northeast Taiwan was shelv- 
ed in 1980. Officials of TMMC and the 
Government of the Republic of South Africa 
held discussions for Taiwan to purchase 
50% equity in a South African zinc mine 
and for Taiwan to finance wholly the cost of 
constructing an 80,000-ton-per-year zinc 
smelter in South Africa. Consideration was 
also given to Taiwan’s possible involvement 
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in a copper and lead smelter in South 
Africa. 


NONMETALS 


Cement.—Taiwan’s cement industry was 
comprised of 17 plants operated by 11 com- 
panies. Total industry capacity was about 
14.5 million tons per year. Taiwan Cement 
Corp., the largest producer, has four plants: 
Kaohsiung, 1.9 million tons per year; Suao, 
1.8 million tons per year; Chutung, 1.28 
million tons per year; and Hualien, 290 tons 
per year. Asia Cement Corp. has three 
plants: Hsin-chu, 1.4 million tons per year, 
Hualein, 1.4 million tons per year, and 
Kuanhsi, 50 tons per year. Chia Hsin Ce- 
ment Corp. has one plant at Kang Shan 
with an annual capacity of 1.2 million tons. 
These companies account for 66% of the 
total industry capacity for cement. Other 
producers were Chien Tai Cement Co., Ltd.; 
China Rebar Co., Ltd.; Chi-Shin Enterprise 
Inc.; Hsing Ta Marble and Cement Co., Ltd.; 
Hsin Hsin Cement Corp.; Southeast Cement 
Corp.; Universal Cement Corp.; and Yung 
Kang Industrial Development Co., Ltd. Chi- 
na Rebar Co., Ltd., with one plant at Tung- 
Shan, was to increase its capacity from 990 
to 1.8 million tons per year in 1982. 

Taiwan’s three major producing areas 
were around Hsin-chu in the northwest, 
Taipei and Suao in the northeast, and 
Kaohsiung in the southwest. Except for the 
small operations, most of the cement plants 
had their own limestone quarries. Ten of 
the plants used oil, four used coal, and three 
were based on oil and coal. Total electric 
power consumption by the cement industry 
was 93,949 million kilowatt-hours in 1981. 

Other Nonmetals.—There are many lime- 
stone deposits of commercial value that 
occur in Taiwan. The important ones are in 
the southwest and the east where large 
quarries are operated. The cement industry 
was the largest consumer of limestone in 
Taiwan followed by the sugar refining in- 
dustry. Crystalline limestone, also in east- 
ern Taiwan, is quarried for marble-dec- 
orative building stone. While most of the 
output is used by the cement and fertilizer 
industries, the production for decorative 
uses has grown from 193,000 cubic meters in 
1971 to 3,300,000 cubic meters in 1981. 
Commercially important dolomite quarries 
are located in the Tachoshuichi stream 
north of Hualien. Other quarries include 
Hoping, Hojen, and Chungteh. However, 
the most important deposit is Chingchang- 
shan which was developed to provide dolo- 
mite for China Steel's iron and steel com- 
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plex in southern Taiwan. Other nonmetallic 
mineral production of local significance in- 
cluded clays, feldspar, and serpentine. 


MINERAL FUELS 


Taiwan produces only small quantities of 
coal, petroleum, and natural gas, and do- 
mestic energy output from all sources pro- 
vided only 13.6% of the country's total 
energy supply in 1980. Taiwan's estimated 
total coal resources were close to 500 mil- 
lion tons with an estimated total recover- 
able reserve of 260 million tons. All of the 
commercially important coal deposits are in 
Miocene formations in northern Taiwan. 
Almost all of the coal mines are likewise in 
the north with about 70% of the workings 
around Keelung and Taipei. Coal mining is 
undertaken by different owners in small 
and irregular concession blocks. About 10% 
of the mines produce more than 3,000 tons 
per month while only two mines have a 
monthly production of over 10,000 tons. 
Most of the coal mines were based ori slope 
development. In 1958, adit mining account- 
ed for 7.7% of the total production, 3.4% in 
1968, and as mining proceeded deeper, was 
negligible in overall production. 

Domestically produced coal is used ac- 
cording to rank and quality; about 20% is 
classified as coking coal. Coal was the chief 
fuel in powerplants, railways, sugar mills, 
cement plants, ceramic kilns, and paper 
mills. Lesser amounts were used in fertiliz- 
er plants, aluminum smelters, textile mills, 
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and alcohol plants. Also, household use 
consumes a small amount. Semi-coke pro- 
duced from low-grade coking coal was more 
suitable for household use than raw coal. 

Natural gas and small quantities of oil 
were produced in Taiwan since the first 
discovery made around the turn of the 
century. The important gas-producing fields 
included Chingtsaohu, Chinshui, Chiting, 
Chutung, Niushan, Pashatun, Tiehchen- 
shan, and Yunghoshan. The major oil- 
producing fields were Chuhuangkeng and 
Tungtzechiao. The Chinese Petroleum Corp. 
(CPO) is the sole oil company in Taiwan and 
is under the supervison of the Government. 
CPC, which operates all of the gasfields in 
Taiwan, is responsible for all phases of the 
petroleum industry in the country from 
exploration, production, and refining to 
marketing. Because of the dim prospects of 
offshore finds, CPC has temporarily halted 
offshore exploration activities to conduct a 
reevaluation of its data. CPC was expected 
to shift gradually the focus of its domestic 
exploration and development program to 
participation in overseas projects. CPC has 
agreements for joint venture operations in 
the Philippines with Pioneer, Redeco, and 
Sulu Sea; in Colombia with Sunray Colom- 
bia Co.; and in Indonesia with Amoco In- 
donesia Petroleum.* 

Taiwan energy supply-demand configura- 
tion was as follows, in 1,000 kiloliters of oil 
equivalence: 


1980 1981 
8 1.722.9 1,684.9 
Sen 1,958.5 1,668.9 
pare 128.9 1,194.3 
i en 211.4 182.8 
Bux 20,590.6 19, 878.8 
endum 3,552.5 2,287.2 
iut 3,443.4 3,557.0 
m 2,042.5 2,659.3 
iuis 84,250.7 33, 063.2 
ze 14. 433.0 13, 655.5 
ixi 7,330.1 6,186.2 
fete 681.2 1,119.7 
ae 2,505.4 2,315.9 
TOT 1,909.0 2,498.1 
cmt 1,747.5 1,580.1 
E eu 883.9 1,199.0 
Shoe 5.5 7.5 
ER 1,825.7 2,602.2 


THE MINERAL INDUSTRY OF TAIWAN 


In 1980, energy consumed by the energy 
sector was 3,939,300 kiloliters equivalent of 
oil; nonmetallic minerals sector, 3,517,700 
kiloliters; chemicals, 2,758,900 kiloliters; 
metal products, 2,591,600 kiloliters; and 
other mining, 1,723,900 kiloliters. The in- 
dustries with the fastest growing energy 
consumption during 1971-80 were as fol- 
lows, in percents: Transportation, 16.5; mis- 
cellaneous mining, 13.2; metal products, 
13.0; energy, 12.6; textiles, 11.9; agriculture, 
9.6; and nonmetallic products, 8.9. Con- 
sumption of electrical energy in 1981 by 
select industries was as follows in million 
kilowatt-hours: Other chemical products, 
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3,949; iron and steel, 2,351; cement, 1,863; 
industrial chemicals, 1,181; metal products, 
911; mining and quarrying, 718; aluminum, 
663; and chemical fertilizers, 332. 


1Physical scientist, Division of Foreign Data. 

2All values are given in U.S. dollars unless otherwise 
indicated. The exchange rate between 1974 and 1977 was 
New Taiwan dollar (NT$) NT$38.05=US$1.00. Subse- 
quently the ave annual parity was as follows: 1978, 
NT$36.05; .08; 1980, NT$36.06; and 1981, 


Council for Economic Planning and Development. In- 
dustry of Free China. V. 57, No. 3, March 1982, 208 pp. 

*Directorate-General of Budget, Accounting and Statis- 
tics. Statistical Yearbook. 1981, 743 pp. 

é . Monthly Statistics. V. 194, February 1982, 268 


PP. 
®Petroleum News. V. 12, No. 10, January 1982, pp. 16-17. 
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The Mineral Industry of 
Tanzania 


By Thomas O. Glover! 


Diamonds continued to be the most im- 
portant mineral commodity produced in 
Tanzania during 1981. The mineral indus- 
try contributed only a small amount to the 
country's real gross domestic product, esti- 
mated at $5.5 billion in 1981.2 Nearly 90% 
of the value of mineral production and 50% 
of mineral export revenues were attributed 
to diamond sales? Minerals produced on a 
small-scale basis, including cement, salt, 
kaolin, gypsum, and coal, were of domestic 
significance only. Precious stones, mica, 
gold, and tin comprised the majority of 
mineral exports during the year. 

The Tanzanian Government continued to 
play a large role in the mineral industry 
sector of the economy. À new Minister of 
Minerals post was established, which was 
solely responsible for development of the 
minerals sector. The Minister of Minerals 
was responsible for (1) gathering geologic 
information, (2) proposing mining legisla- 
tion, (3) organizing and coordinating the 
mining sector into several related institu- 
tions, and (4) actively pursuing mine devel- 
opment programs. Tanzania had a new 
mining act, cited as the Mining Act, 1979- 
No.17-12/8/79, and a new petroleum act, 
cited as the Petroleum Act, 1980-No.27- 
9/8/80. Both acts increase the role of the 
State in developing geological resources. 
The state identified many mineral-rich lo- 
calities but lacked the funds to exploit 
them. The new Minister of Minerals was to 
concentrate on strengthening existing 
mines instead of embarking on new projects 
that would overstretch the meager financial 
resources available. He would, however, 
continue to encourage outside exploration 
and mining investment. The Geology and 
Minerals Exploration Division of the new 


ministry was responsible for carrying out 
geological mapping and mineral explora- 
tion programs. Petroleum exploration, de- 
velopment, and marketing continued to be 
carried out by the Tanzania Petroleum 
Development Corp. (TPDC) under joint- 
venture agreements with foreign invest- 
ment companies. The State Mining Corp. 
(STAMICO) was responsible for exploring 
new mineral deposits and developing and 
operating new mines and mineral-related 
activities. 

In July 1981, the Minister of Minerals 
presented a three-part plan concerning min- 
ing in Tanzania. A short-term plan to ex- 
ploit gold, tin, gem stone, and mica deposits 
to solve the country's current economic 
problems was announced. The plan involved 
carrying out direct mining activity by utiliz- 
ing locally available technology and mini- 
mal capital as well as completing ongoing 
projects that had been long overdue. 
Medium-term plans would concentrate on 
exploitation of minerals requiring moderate 
investment and simple technology. The 
Ministry's policy was to assist small-scale 
miners and, at the same time, open mines 
that would be equipped with smaller proc- 
essing units that could be moved from one 
mining site to another. The medium-term 
plans were to also emphasize gold, tin, 
diamonds, and other minerals vital in other 
sectors of the economy such as coal, soda 
ash, kaolin, gypsum, and salt. Long-term 
plans included mineral projects requiring 
extensive studies, heavy investment, and 
heavy use of electrical power during both 
production and transportation. Long-term 
projects cover nickel, cobalt, copper, urani- 
um, and iron, coal, and soda ash for export. 

East and Central African countries 
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announced plans for a geologic, stratigraph- 
ic, and geochemical exploration program to 
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be carried out over two areas in Zambia and 
Tanzania between 1982-84. 


PRODUCTION AND TRADE 


Having a longstanding international rep- 
utation in diamonds and with a record of 
supplying high-grade sheet mica, Tanzania 
had been looking intently at the possibili- 
ties for extending its participation in the 
world industrial minerals sector. This was 
needed to satisfy domestic needs for materi- 
als imported and to build up export markets 
from which foreign currency could be earn- 
ed. Exploration work carried out by various 
organizations and state corporations dem- 
onstrated that many nonmetallic minerals 
were available for exploitation. Although 
not always proven to be large, many depos- 
its exist as outcrops, easily amenable to 
small-scale mining operations. These oper- 
ations could provide indicators about possi- 
ble larger deposits nearby. One mineral 
resource, trona, was known to be present in 
quantities large enough to support massive 
extraction and refining operations. STAMI- 
CO's activities were constrained by lack of 
trained workers, finances, and infrastruc- 
ture. To exploit the trona deposit, for exam- 
ple, would require massive investment, be- 
cause no infrastructure existed where the 
trona was located. 

The Government was pursuing a unified 
energy policy in an endeavor to diminish 


reliance on imported oil, the cost of which 
was estimated to have consumed 5596 of 
Tanzania's export earnings in 1981, com- 
pared with 12% in 1973. As part of the 
Government's energy policy, existing 
energy-saving measures were strengthened, 
limited reserves of natural gas were to be 
tapped, and research was under way to 
develop a considerable hydroelectric poten- 
tial. In addition, agreements for oil explora- 
tion were reached with a number of inter- 
national companies in 1981. China was 
taking part in the construction of a thermal 
power station to use local coal, while a 
project for exploiting substantial deposits of 
coal at Songwe-Kiwira was under consider- 
ation. 

Agrico Chemical Co. in the United States 
and the Tanzania Government formed a 
joint venture, called Kilwa Ammonia, to 
build a large-scale fertilizer complex at 
Kilwa Masoko in Tanzania. The $450 mil- 
lion ammonia-urea plant was to supply 
Tanzania with its urea fertilizer needs as 
well as urea for export to neighboring 
countries. Natural gas from Tanzania's off- 
shore Songo Songo Field was to be used by 
the plant. 


Table 1.—Tanzania: Production of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980P 1981* 
METALS 
Gold, refined troy ounces. _ 23 133 322 246 250 
Tin, mine output, metal content T 9 10 *10 29 
NONMETALS 
ment 33 ²˙ ETE EE thousand tons 260 231 280 1. 100 1.200 
ays: 
Bentonite J el LU E RS DS dede n che 35 20 80 80 50 
Kaolin us ³¹¹à . a 1,000 1,000 1,100 1,100 750 
Diamond: 
„ ee ee carats_ _ 204,016 140,894 156,776 136,852 125,000 
Industriaalalddddd do... 204,016 140,894 156,775 136,853 125,000 
ll nci do— 408,032 281,788 318,551 273,705 250,000 
Gem stones, precious and semiprecious 
excluding diamond: 
Amethyst kilograms- 2 4 28 48 50 
Aquamarine do- NA I NA 533 560 
Beryl (gem only --- ----------- do- 67 e 2 (5) 5 
Chrysoprase and opal do- E 23 2 (5) 212 
Corundum (gem only)) do... "m n 6 e7 7 
Garnet and rhodolite |... . do- 20 3 37 9 213 
Ruby and sapphire do 1 (5) 20 10 11 
Scapo lite do— 7 TE 9 €10 10 
Tourma line do- 3 (5) 5 2 3 


See footnotes at end of table. 
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Table 1.—Tanzania: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1971 1978 1979 1980P 1981* 
NONMETALS —Continued 
Gem stones, precious and semiprecious 
excluding diamond* —Continued 
Zircon n kilograms_ _ 20 (5) 5 3 4 
Zoisite (tanzaniteb - -------—- do... (5) 11 10 2 3 
Unspecified ddl do- 55 21 "e 9 10 
Gypsum and anhydrite, crude 8,255 20,206 9,430 *11,300 12,000 
Lime, hydrated, and quicklime |... e2 000 5,128 6,111 €6,500 6,800 
Mica, sheet __—-------------------—- 7 6 6 €10 25 
Nitrogen: N content of ammonia ~- _ -------- NA NA 5,000 °5,500 6,000 
Salt, all types 27,991 721,100 31,078 *40,000 41,000 
Stone, sand and gravel: 
Calcite... seme ? 2 NA NA NA NA 
Ornamental stone: 
Ane Eco 16 5 10 4 5 
Amethystine quartz kilograms_ _ 2 4 NA NA NA 
Glass sand... - - - --- -------------- 28,000 28,000 €30,000 30,000 30,000 
Vermiculite | 20 20 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous- ss 3,000 3,500 900 1.000 1,000 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ 895 794 781 780 800 
Kerogine.______________---_- do____ 349 328 292 300 300 
Jet fuck OL conu 241 178 244 240 220 
Distillate fuel oil |... ---------- nc 1,170 978 976 1,000 1,050 
Residual fuel oil |... „ do... 1,847 1,573 1,710 1,700 1,750 
= uefi ste) et es gas 2 do... T2 63 78 80 80 
Refinery fuel and losses do— 317 310 300 300 300 
frre do— 4.891 4,219 4,881 4,400 4,500 


*Estimated. Preliminary. ‘Revised. NA Not available. 
1Table includes data available through Aug. 16, 1982. 


? Reported figure. 
J Estimates based on reported total diamond output and best available information on the ratio of gem to industrial 
stones i in total output. 
*Exports. 
"Less. than 1/2 unit. 
Table 2.— Tanzania: Exports of mineral commodities 
(Metric tons unless otherwise specified) 
Destinations, 1980 
Commodit 1979 1980 . À 
7 9 Other (principal) 
METALS 
Aluminum metal including alloys, 
semimanufacture s () 928 NOM Zambia 465; Burundi 186; 
Mozambique 124. 
Copper metal including alloys, scrap - - - 240 129 ES India 104; West Germany 25. 
Iron and steel: 
Ore and concentrate 14 S 
Metal: 
SCHD chere LA 12 5 Ne All to Netherlands. 
Pig iron and similar materials 55 250 "e l to Zambia. 
Steel, primary form 2 mn 
1 Es 
Bars angles, shapes, 
section 18 360 as All to Zambia. 
Universal plates, sheets 1,783 948 E nas Se Zambia 427; Zaire 6. 
Rails and accessories 154 148 3 
Wire 2 88 met 50 ee Uganda 49; asia l. 
Tubes, pipes, fittings . — — 104 e 
Castings and forgings, rough T 150 _. All to Uganda. 
Lead metal including alloys: 
S/ AAA ume 68 70 E: India 30; Denmark 25; Hong Kong 10. 
Unwroughgnt ----- c 14 _. All to Spain. 
Nickel metal including alloys, scrap .....— 5' Pp 
Tin: Ore and concentrate 18 14 _. All to Malaysia. 
Zinc metal including alloys: 
Sl AA ee = 338 Lx ein 204; India 134. 
Unwrought _______________~_ 2) 20 EN to Uganda. 


See footnotes at end of table. 


972 MINERALS YEARBOOK, 1981 


Table 2.— Tanzania: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 > 
" cues Other (principal) 
METALS —Continued 
Other: 
Ash and residue containing 
nonferrous metals 187 98 ae Belgium-Luxembourg 35; India 35; 
Denmark 20. 
Oxides, hydroxides, peroxides 
value, thousands ens $5 _. All to Uganda. 
NONMETALS 
SRE IC EAS “ 7,976 11,260 s Burundi 11,110; Zambia 150. 
Clay: and, clay products: Crude 25 Ue 
on 
Gem, not set or strun 
value, thousands $30,309 $15,037 -- United 8 $11,648; Belgium- 
Luxemt urg $3 
Industrial do- — $24,408 — United m $13,831; Switzer- 
land $10, 72. 
Mis. t and plasters __________-_-— = 40 _. All to Zambia. 
Crude including splittings and 
342% ĩù́”!U'ß ee eS 9 4 — All to United Kingdom. 
Pecina and semiprecious stones other 
than diamond: Natural 
value, thousands. .. $255 $211 $14 West Germany $246; Australia $15. 
Salt and brine_ - - - ------------- 13,751 11,516 es aruis 7,534; Zaire 3,834; Uganda 
Stone, sand and gravel: 
Dimension stone, rule 30 um 
Gravel and crushed rock 10 5 _. All to West Germany. 
Quartz and quartz ite 12 zc. 
Sulfur: Elemental, crude 8 nis 
Other: Meerschatm, amber, je 4 bone 
MINERAL FUELS AND RELATED 
MATERIALS . 
Coke and semicoke. . „ 70 n 
Petroleum refinery products: 
Gasoline value, thousands $3,979 $4,776 s Bou $3,219; Zambia $1,002; Zaire 
Kerosine and jet fuel-— do... $247 $606 — Burundi $383; Zaire $17 
Distillate fuel oil -------- do... $1,583 $2,707 PIT paret $1, 150; Zaire $701; Malawi 
Residual fuel oli do... $11,014 $17,765 = Peopl e's Democratic Republic of 
emen $2,924; Switzerland $2,001. 
oe C do— $47 $215 zu Burundi $103; Zambia $87. 
er: 
Liquefied petroleum 
" " eni do- 313 f 
Nonlubricating oils — - - do- TN $2 cm All to Uganda. 
Bitumen and other residues 
do- $2 $2 -- All to Zambia. 


1Unreported quantity valued at $1,241,000. 
Unreported quantity valued at $7,000. 
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Table 3.—Tanzania: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys: 


Semimanufactures. _---------- 
Copper metal including alloys: 
TAD Lon ni c Ree 
Unwroughnt 
Semimanufacturess 


Iron and steel: 
and concentrate 

Metal: 
Pig iron and similar materials 


Steel, primary formwm - ---- 


Semimanufactures: 
Bars, rods, angles, shapes, 
secti 


Universals, plates, sheets 
Hoop and strip... ....- 


Rails and accessories 


Tubes, pipes, fittings — — — _ _ 
Castings and forgings, rough 


Lead metal including alloys: 
Unwrought ___________-__-~- 
T 5 5 
esium metal including alloys, scrap 
N ickel: 
Ore and concentrate 
value, thousands 
Metal including alloys, all forms 
Platinum-group metals including alloys, 
unwrought and partly icr Sk 
value, thousands 
Silver metal including alloys, unwrought 
and partly wrought |... do... 
Tin metal including alloys: 
Unwrought 
Semimanufactures. -- -------- 
Zinc metal including alloys: 


Blue powder 
Semimanufacturess 
er: 
Ore and concentrate 

value, thousands - 
Oxides, hydroxides, peroxides 


Pyrophoric alloys 
value, thousands 
Base metals including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 


semiprecious stones 
value, thousands. _ 


Asbestos,crude.  . 


See footnotes at end of table. 


1979 


15,455 
31,646 
1,530 
13,888 
4,176 


9,002 
(3) 


54,982 


1980 


1,061 
1,249 
22,667 


62,143 
12,413 
2,130 
1,604 
5,579 


8,376 
37 


United 
States 


Sources, 1980 
Other (principal) 


Qi iether tg 1,518; Canada 786; 
t ! 
Canada 1,249; West Germany 649. 


Zambia 192; United Kingdom 104; 
Netherlands 39. 


All from Sweden. 


West Gormany 694; Belgium- 
Luxembourg 310; Netherlands 210. 
Japan 17,250; Belgium-Luxembourg 
„768, Netherlands 1,506. 


India 44,898; sapan 6,899; Belgium- 
i 827. 
Japan 8, 935; West Germany 1,317; 
lgium- Luxembourg 1,154. 
Japan 864; United Kingdom 485; 
est Germany 331. 
Canada 653; Australia 475; United 
Kingdom 332. 
United Kingdom 3,037; Belgium- 
. 1,280; West Germany 


Japan 2,621; West Germany 2,284; 


nited Kingdom 1,502. 
i ss Germany 29; United Kingdom 


Zambia 166; United Kingdom 82. 
United-Kingdom 191; Zambia 43. 


Mainly from United Kingdom. 


Hong Kong $2; United Kingdom $1. 
All from Italy. 


United Kingdom 8; Netherlands 5. 
United Kingdom 150; Japan 149. 


Zaire 1,000; Zambia 50. 
Belgium-Luxembourg 1,556; Zambia 
1,113; Zaire 500. 


All from Sweden. 
Japan 199. 


All from Italy. 
m 19; West Germany 66; France 


Brazil 392; Japan 10. 


India 23; United Kingdom 6. 


All from West Germany. 

x in 28; India 10; United Kingdom 

All from Canada. 

United Kingdom 45,930; Mozambique 
13,843; Bulgaria 9,198. 


Belgium-Luxembourg 323; West 
rmany 31. 
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Table 3.—Tanzania: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit: 1979 1980 : 
á ome Other (principal) 
NONMETALS —Continued 
gor ane and clay products: 
UE IEEE ATELE S NERIS 1,008 170 39 Netherlands 34; West Germany 24; 
United Kingdom 20 
Products: 
Nonrefractory - -- --------- 360 927 (à West Germany 800; India 33; Italy 31. 
Refractory including nonclay 
BrICK unum ms 3,457 31,826 -- United Kingdom 853; Denmark 443; 
West Germany 112. 
Diamond: 
Gem, not set or st 
value, thousands 81.350 "E 
Industrial do- 31 — 
Diatomite and other infusorial earth .. .. _ 214 257 251 West Germany 3; United Kingdom 2. 
Feldspar and W FFF 4 65 -— All from West Germany. 
Fertilizer materials 
Crude: Phosphatic PRECOR NRI NC RERRME 17,951 (4) ae All from Jordan. 
Manufactured: 
Nitrogenous ____________- 41,365 56,029 cd Netherlands 34,432; Japan 13,702; 
United Kingdom 4,000. 
Phosphatic - -----------—- 116 EPA 
Po! es 6,050 8,333 iu West Germany 4 807 Belgium- 
ee eae we 
Other including mixed 2 340 . Netherlands West Germany 137. 
Graphite, natur aal 1 3 ES All from Sweden. 
Gypsum and plasters .. . 782 350 E Poe Germany 324; United Kingdom 
AWN 3 oe 3 1,401 s Kenya 1,400; Japan 1. 
ia a ache ee NEN 8 330 300 -- West Germany 250; Austria 50. 
ica: 
Crude including splittings and waste 4 13 -- United Kingdom 12; Norway 1. 
Worked including agglomerated 
splittings ---------------- 165 (5) 
Pigments, mineral: Natural, crude . — _ - 10 4 -- All from United Kingdom. 
Pyrites, unroas 8 value, thousands. - 81 Az 
Salt and brine mL el ee eie 1,665 14,141 1 Israel 6,650; naia 5,495; West 
Germany 81 
Sodium a and potassium compounds, n.e.s.: 
ENTER Ra i 17,901 18,344 -- West Germany 14 uS; Kenya 2,051; 
Netherlands 1,201 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 1 e 
Orkéd 2.22252 xs 8 T Sweden 6; Italy 2. 
Dolomite, 5 . pes 10 2 -- All from Norway. 
Gravel and crushed rock... 7 1) NA NA. 
artz and a FC 7 1 -- All from West Germany. 
d other t metal- bearing 20 40 — Do. 
Sulfur: 
Elemental, crulde 10, 635 12,145 — Iraq 11,600; Netherlands 470; West 
Germany 42. 
Sulfuric acid. - - -----------—- 8,235 124 7 uw Germany 106; United Kingdom 
Talc, steatite, soapstone, pyrophyllite .. _ 899 212 ds India 88; Belgium-Luxembourg 75; 
West Germany 46. 
Other: 
Crude: 
Meerschaum, amber, jet 10 5 — All from Italy. 
Unspecified . 10 5 MS All from West Germany. 
81 and aahi, not metal-bearing .. — . — 1 xis 
Bui ilding materials of asphalt, aba 
and fiber cement, unfired nonmetals 1,372 1,342 (1) nec Kingdom 815; Italy 348; India 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,070 201 ES Japan 99; United Kingdom 58; Kenya 
Coal, all prose including briquetss 63 54 _. All from Japa 
Coke and semicoke._____________ ($) 318 MN Sweden 180; United Kingdom 133; 
West Germany 5. 
Petroleum and refinery products: 
Crude. thousand. 2-gallon barrels. _ 4,160 8,764 MN Iraq 2,624. 
Refinery products 
Gasoline alus, thousands 311.304 $21,215 -- People's Democratic Republic of 
Yemen $8,926; oe $6,923; 
Netherlands $5,708 
Kerosine and jet fuel -do_ — — — $16,051 $24,960 Se Bahrain $14,368; People’ s Democratic 


See footnotes at end of table. 
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Table 3.— Tanzania: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products — 
Continued 
Refinery products —Continued 
Distillate fuel oil 
value, thousands $28,539 
Residual fuel oil... _ — — — do... $3,052 
Lubricants... do. ... $16,432 
s fied petrol 
uefi eum 
: Mio "pee $782 
Mineral jelly and wax 
do— 8424 
Nonlubricating oil _do_ _ .. — $725 
Bitumen and other residues 
including bituminous 
mixtures do— $1,257 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals .. .. .. _ 511 


lLess than 1/2 unit. 

?Unreported quantity valued at $12,000. 

Excludes an unreported quantity valued at $364,000. 
*Unreported quantity valued at $2,462,000. 


Sources, 1980 
1980 : 
Boe Other (principal) 
$60,680 _. Bahrain $ 22,344; People's Democratic 
Republic of Yemen $19,007; France 
$17,198 3157 Netherlands $7,955; Italy $2,957; 
United Kingdom $1,239. 
$39 _. Mainly from West Germany. 
$1,945 $147 West Germany $1,600; penya $41. 
$1,981 $43 Australia $778; Netherlands $556; 
West Germany $296. 
$4,534 MP West Germany $2,148; Italy $846; 
United Kingdom $718. 
1,286 m United Kingdom 401; Italy 400; West 
Germany 161. 


5Value only reported at $12,000 of which $3,000 from Sweden and $2,000 each from Canada, Denmark, Netherlands, 


and West Germany. 
*Unreported quantity valued at $187,000. 


COMMODITY REVIEW 


METALS 


Gold.—The production of gold from Tan- 
zania's Buckreef gold mine in Geita district, 
Mwanza region, was scheduled to begin in 
January 1982. The Buckreef plant could 
mine 250,000 tons of ore, which would be 
processed to yield 2 kilograms of gold per 
day. The Buckreef Mine was one of two 
producing gold mines in Tanzania. Lupa 
gold mine in Chunya, Mbeya region, pro- 
duced alluvial gold. 

Machinery was to be ordered from abroad 
in 1981 for two small-scale gold mines to be 
opened at Nzega and Kahama. Countrywide 
surveys identified eight areas with gold 
deposits, but owing to financial and work 
force constraints, the ministry decided to 
start small-scale mining in only two areas. 


NONMETALS 


Cement.—The Tanzania Saruji Corp.'s 
800-ton-per-day Mbeya cement plant in the 
southwest commenced operations in 1981. 
Major equipment at this plant was supplied 
by F. L. Smidth (Denmark) and consisted of 
a 1,250-kilowatt raw mill; one 3.95- by 58- 
meter kiln with a four-stage cyclone pre- 


heater and a Unax planetary cooler; as well 
as an 1,820-kilowatt finish mill. Additional- 
ly, another 800-ton-per-day  dry-process 
plant was being considered at Wazo Hills by 
Tanzania Saruji Corp. Kulijan Corp. was 
handling the conceptual design, design and 
engineering, construction supervision, com- 
missioning, and initial operation of the new 
plant. Kulijan was also doing a feasibility 
study of two more cement plants. One was a 
one-line, 600-ton-per-day operation. The oth- 
er was a two-line, 1,500-ton-per-day plant. 
Diamond.—Diamond output decreased in 
1981. Approximately 250,000 carats were 
produced at the two kimberlite mines in 
1981, registering a 9% decrease below 1980 
levels. Diamond continued to be the most 
important mineral foreign exchange earner 
during 1981, despite depressed world mar- 
ket conditions. Roughly $11.4 million in 
foreign exchange earnings were attributed 
to Tanzania's diamond industry in 1981. 
Fertilizer Materials.—Ammonium Hy- 
droxide.—The Tanzania Fertilizer Co. Ltd. 
(TFC) started production of ammonium hy- 
droxide solution that was used in paint 
production, wood treatment, and other 
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chemical processes. The plant had capacity 
enough to satisfy the country's yearly de- 
mand of 2,000 liters. 

Phosphate.—The foundation stone for the 
Minjingu phosphate mine was laid in Au- 
gust 1981 to officially mark the launching of 
the project in Hanang district, Arusha, but 
production was not scheduled to start until 
1983. The Minjinqu deposits, discovered 
more than 20 years ago, have phosphate 
reserves to last 15 years if exploited at the 
rate of 100,000 tons per year. The exploita- 
tion being carried out by STAMICO with 
the Kone Corp. of Finland was expected to 
cost $22 million. The Finnish Government 
was to meet over one-half of this invest- 
ment. TFC would save $8.5 million in for- 
eign currency by utilizing the local phos- 
phate mineral. 

Mica.—Mica has been mined in Tanzania 
since the beginning of the 20th century, 
although the operations have always been 
very simple and with no mechanization. 
The quality of the product has always had a 
good standing internationally and was at 
one time one of the country's more impor- 
tant exports. Small-scale mining of mica 
continued at Morogoro, the Pave Mountain 
area, within the Karagwe district. Recent 
inquiries from United Kingdom mica bro- 
kers indicate that although demand for 
good-quality Tanzanian mica remained 
brisk, the problem of inadequate supply 
remained production oriented. Production 
of mica in 1981 was approximately the same 
as in 1980. 


MINERAL FUELS 


Coal.—The coal mine at Ilima reported 
remaining reserves of only about 70,000 
tons. The operation was fairly primitive, 
with manually propelled carts and kerosine 
lamps. Across the Kiwira River was a new 
minesite that the Chinese finished survey- 
ing in 1980, and to which construction of a 
road and bridge had begun. A revised prov- 
en reserves estimate showed that close to 20 
million tons were in the deposit. However, 
any idea of exporting the coal was canceled, 
as were plans for general commercial avail- 
ability. The mine was now expected to 
produce coal only for specific projects, in- 
cluding a 24-megawatt power-generating fa- 
cility yet to be built, a cement plant at 
nearby Mbeya, and the new papermill un- 
der construction at Mufindi. 

Natural Gas.—Exploration for gas at Son- 
go Songo confirmed a minimum recoverable 
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reserve of 18.9 billion cubic meters, with 
another 13.9 billion cubic meters probable. 
The known reserves were more than suffi- 
cient to meet the needs of an ammonia-urea 
plant to be built nearby at Kilwa. 

Petroleum.—Tanzania, assisted by the 
Algerian Oil Co., Sonatrach, was to start 
drilling a 4,000-meter (12,000-foot) explor- 
atory well on the tiny coastal island of 
Mafia to determine the amount of available 
oil there. The project was being financed 
through an Algerian loan of $10 million. 
Tanzania was spending about one-half of its 
foreign exchange earnings on oil imports. 

The Organization of Petroleum Exporting 
Countries (OPEC) Fund for International 
Development granted Tanzania an oil and 
gas exploration loan for $12 million. This 
loan was the first to be specifically tied to 
exploration for oil and gas resources and 
was to be complemented by $5 million in 
local counterpart funds generated under a 
previous balance-of-payments support loan. 

The European Investment Bank gave 
Tanzania a further loan of $7.7 million for 
drilling operations at Songo Songo Island in 
the Indian Ocean. The Songo Songo scheme, 
which was also financed by the World Bank 
through the International Development As- 
sociation and the OPEC special fund, was 
scheduled for completion by September 
1982 and is expected to involve a total 
outlay of more than $42.5 million. 

Tanzania signed two other major agree- 
ments for petroleum exploration in 1981. 
The first was with Shell Petroleum Develop- 
ment Tanzania, who agreed with the Gov- 
ernment to explore for oil and gas in a 
12,000-square-kilometer area south of Dar 
es Salaam. The area, which ran diagonally 
from Kisarawe to Songea in Southern Tan- 
zania, excluded the coastal strip where the 
Italian company Azienda Generali Italiana 
Petroli S.p.A. was prospecting. The second 
agreement was between Tanzania and the 
Vienna-based International Energy Devel- 
opment Corp. (Tanzania) Ltd. (IEDC). They 
signed an agreement under which IEDC 
was to explore for oil and gas over an 
estimated 12,000-square-kilometer area 
northwest of Dar es Salaam. 

Under both agreements, the exploration 
company was to have full responsibility for 
generating the capital involved. Any petro- 
leum found in their respective exploration 
areas was to be shared jointly between the 
exploration company and TPDC. 


1Physical scientist, Division of Foreign Data. 
ere necessary, values have been converted from 
Tanzanian shillings (TSh) to U.S. dollars at the rate of 
TSh8.2894 = US$1.00. 
SEstimated percentages include nonfuel minerals only. 


The Mineral Industry of 
Thailand 


By Gordon L. Kinney! 


The 1981 economy showed signs of recov- 
ery after the recessionary trends of the 
second half of 1980. A bumper farm crop did 
not benefit the economy as much as ex- 
pected because of the depressed world prices 
for most agricultural commodities. A liquid- 
ity crisis beginning in midyear led to a 
general economic slowdown. Exports grew 
at less-than-expected levels and imports 
remained high, resulting in a high balance 
of trade and payment deficits.? 

The problems notwithstanding, gross na- 
tional product (GNP) for 1981 was estimated 
at $36.6 billion? in current prices compared 
with over $32 billion in 1980.* Real growth 
in GNP was estimated at differing levels by 
different organizations and ranged from 
6.5% to 8.0% depending on how the GNP 
was measured. 

A high rate of inflation was a serious 
handicap to the Thai economy. After a 20% 
rate in 1980, the year opened with 4 months 
of even higher inflation, nearly 30%. After 
April the rate slowed and in August it was 
only 0.3%. Various estimates of the infla- 
tion rate for the whole year place the figure 
between 14% and 18%, still uncomfortably 
high. The leading cause appeared to be 
rising energy costs. After mostly holding 
the line on petroleum products during 1980, 
the Government was forced to increase the 
heavily subsidized prices an average of 20% 
in January 1981. Increases in electricity 
rates of 16% and 20% also added to the 
inflationary push. 

In an effort to relieve the economic situa- 
tion, the Government devalued the baht. 
The Bank of Thailand adjusted the rate 
downward by 1.083% in May and by anoth- 


er 8.7% in July. In addition, the Bank of 
Thailand increased its discount rates to 
13.5% and 17.5%. Bank deposit rates were 
raised in July to 13% and 14% for 1- and 2- 
year deposits, respectively. Interest ceilings 
were also raised in July to 19% for commer- 
cial banks and 21% for finance companies. 
The Government also lowered corporate tax 
rates 5% and the tax credit for dividends 
was raised from 25% to 35%. 

The relative importance of the mining 
sector in the Thai economy dropped a small 
amount in 1980 for the first time in several 
years and the small decline was expected to 
continue in 1981. Final figures were not 
available for 1981, but it was estimated 
that 2% of the GNP was derived from the 
mining and quarry sector. The decline was 
mostly due to the drop in value of tin 
exports during the year. As was normal, 
agriculture, manufacturing, and wholesale 
and retail trade were the leading sectors, 
contributing 26.2%, 18.7%, and 18.6%, re- 
spectively, to the GNP.* 

The Thai Government has been trying to 
encourage the exploration and development 
of its mineral resources. It has been claimed 
in the past that despite theoretical encour- 
agement, the actual practice of getting a 
project from paperwork through start of 
construction was a long, tedious, and often 
discouraging task. During the year, a group 
of American Agency for International De- 
velopment officials and private business- 
men were invited to Thailand to examine 
the problems of private investment. Their 
preliminary findings indicated (1) a need to 
clarify energy-utilization policies for inves- 
tors, (2) a need to remove uncertainties in 
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the tax structure, (3) that Thai decision- 
making processes needed to be speeded up, 
and (4) price control policies were uncertain 
and needed clarification. 

In another action to get mineral develop- 
ment moving, the Department of Mineral 
Resources (DMR) began to review its poli- 
cies for granting exploration permits. As 
the law stands, once an exploration permit 
was issued, there was nothing to force the 
permit holders to begin exploring. Many 
people have been holding exploration rights 
to vast areas of land, but have done nothing 
about it for years. The policy prevents 
others genuinely interested in exploration 
from doing so. One change being considered 
was to set a time period under which the 
exploration activity must begin. Failure to 
do so would terminate the permit or a 
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penalty fee would be owed to the Govern- 
ment. Another idea was to have the permits 
renewed each year. This would enable bet- 
ter records to be kept on the number of 
permits outstanding, who has them, and the 
location and the nature of the mineral to be 
sought. A final incentive to actual explora- 
tion would be a sharp increase in the yearly 
exploration and concession fees owed to the 
Government. 

The major mining developments of the 
year were centered on the offshore natural 
gas, a probable start on the zinc project, 
progress toward developing a potash indus- 
try, the development of a nitrogen fertilizer 
complex, and possible development of the 
salt deposits. Also there was partial relief to 
previous critical cement shortages, and a 
second tin smelter opened during the year. 


PRODUCTION 


Thailand was the third largest market 
economy producer of tin, but production 
was off a small amount during 1981. The 
value of tin production was about $468 
million, a drop of more than 16% from the 
1980 level. In addition to tin, Thailand was 
a major world source of tantalum and 
columbium, mainly in the form of high- 
grade tin-smelter slags. Thailand also pro- 
duced modest amounts of antimony, lead, 
manganese, tungsten, barite, and flourspar. 
In all, Thailand produced 35 types of ore 
minerals with a total value of $578 million, 
about 15% less than the 1980 level. 

Huge deposits of salt underlay a large 
part of the northeast plateau area and there 
have been several important discoveries of 
potash minerals in these salt horizons. Nei- 
ther the salt nor the potash was being 


exploited during 1981, but plans were mov- 
ing along toward the eventual production of 
both of these minerals. 

Thailand's first commercial use of the 
large natural gas reserves discovered sever- 
al years ago in the Gulf of Thailand was in 
September 1981. Production began at a 
modest scale, but will soon become a major 
factor in Thailand's economy. There were 
plans to use the gas as either fuel or raw 
material in the cement, iron and steel, 
ammonia, potash, soda ash, liquified natu- 
ral gas (LNG), and petrochemical indus- 
tries. A 1981 discovery of onshore oil by 
Shell Exploration and Production Co. could 
be a great help to the Thai economy if the 
strike turns out to be commercially exploit- 
able. 


Table 1.—Thailand: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981 
METALS 
Antimony: 
and concentrate: 
Gross weint 5,774 6,759 6,905 6,862 2,820 
Metal content 2,454 2, 873 2,935 2,916 *1,199 
Metal, smelter ___ _________________ 159 35 101 22 36 
Chromium: Chromite, weight. 490 65 42 EM EM 
Columbium and tantalum ores and concentrates, 
gross weight 
Colümbité.. EE 33 64 382 213 *200 
Tantalite __-____________________e_ 41 me 25 143 48 
Mixed columbite-tantalite |... . . ...... NA NA 231 301 "i 
Iron and steel: 
Mon re (55% Fe), gross weight |... 63,470 88,121 103,101 84,966 62,472 
Pig (FOO. — mie ees 19,333 20,812 30,224 17, 738 9,169 


See footnotes at end of table. 
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Table 1.—Thailand: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Iron and steel —Continued 
Metal —Continued 


Ferroalloys: 
Ferrosilicon ---------------—-- 
Ferromanganese . .........— 
Steel, primary forms: 
Ingots - -----------------—— 


Billet 


Mine output, metal content of 42.5% Pb 
concentrate 
Metal: Ingot, unwrought, secondary ~- ------ 


Manganese ore: 
Chemical grade, over 75% MO... 
Battery grade and chemical grade, 75% MnO; _ 
Metallurgical grade, 46%-50% Mo 


77Jö0Ä0ĩ5¹G 4 
Rare earth metals: 

Monazite concentrate, gross weight _ ~~ - - _ - 
5 3232322 ĩV—ĩð ꝙV 
"Mine output, metal content . 
Metal, smelter, primar 
Titanium: Ilmenite concentrate, gross weight 

een concentrate: 
eie é 
Metal content?t?tk te : 


Zinc, smelter production bbb 
Zirconium ore and concentrate, gross weight .. . _ — 


NONMETALS 


Fluorsper: 


Salable product: 
Acid grade (beneficiated low grade) _ . — _ — 
Metallurgical grade 


Ne 
I: N content of ammonia __________~— 
te rock, crul lle 


Dolomiteekekkk.. 
ousand tons_ — 
Marl for cement manufacture only 
ousand tons 
Quartz, not further described... . 
Shale for cement manufacture only 


See footnotes at end of table. 


1977 1978 1979 1980 1981 
ZR 1,635 73.041 60 m 
70 747 12187 112 ME 
314,132 210,000 183,130 

300,000 381,484 
17,017 20,000 245,304 

NA NA NA 321,517 109,711 

101,687 84,808 85,000 €129,342 151,620 

36,118 43,939 40,000 10,183 78,884 
506 1,663 8,719 10,560 €17,283 

1,181 1.101 7756 1.667 21,800 
63 78 42 11 e5 
4,162 6,635 5,828 2.716 3,095 

72,137 65,498 29,496 51,583 7,817 

16,962 72.211 35,366 54,310 10,917 
a (3) 32 152 107 
50 dnd 6 52 45 

24,205 30,186 33,962 33,685 231,474 

23,102 28.945 33.058 34,689 32.626 
B 482 780 zt 97 

4,216 6,182 3,543 3,134 eg 348 
2.204 3,187 1,826 1,615 *1,300 
31 8 10 30 in 

25 116 61 104 

118,466 214,564 318,654 305,057 307,046 
5,110 5,091 5,255 5,337 76,000 
720 —- 1,766 1,557 1,856 
24,810 33,764 42.169 19,934 14,086 
1.160 930 1,320 020 7,450 
190 1,105 3,418 1,982 128 

17,619 32,583 26,428 24.158 24,243 

193,315 175,531 177,730 172,784 157,311 

46,490 : 2.122 133,547 118, 

239,805 259,186 259,852 306,831 210,978 

54,826 55,000 T 56,574 60,108 *55,181 

193,315 175,531 171,130 172,784 157,811 

248,141 230,531 7234.304 232,892 €212,492 

23 e 2.014 ; 

380,090 280,904 352,398 411,977 540,883 

7,000 9,000 88 aM an 
3,100 3,485 4,542 5,570 *5,800 

12,750 11,839 11,000 16,744 11,000 

165,000 165,000 165,000 165,000 165,000 

112,168 170,227 157,076 171,000 76.380 
15 1,182 1,860 360 *500 

3,310 4,400 4,030 8,130 e8 000 
706 2,631 2,964 3,958 486 
—— Ad 4,896 ,649 8,016 
585 1,460 2.262 1,989 1,787 

34,520 22,240 7,828 *8.000 

180,696 484,518 748,499 800,682 1, 128,000 
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Table 1.—Thailand: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981 
NONMETALS —Continued 
Talc and related materials: 
Pyrophylite __.___________________ 9,851 12,190 11,191 10,350 10,370 
JT! ff c ĩ 517 2, 698 2,351 1,376 1,665 
MINERAL FUELS AND RELATED MATERIALS 
Coal: Ligniteee - thousand tons 436 639 1,356 1,427 1,686 
Petroleum: 
Crudde thousand 42-gallon barrels. .. 108 107 109 *110 *100 
Refinery nary produce 
VPN ONU 8 do- 13,317 12,965 14,535 €14,700 NA 
Jet fuel. --------------—- do— 4,732 4,750 5,720 *5,800 NA 
Keros ne do— - 1.761 1,643 1,860 *1,900 NA 
Distillate fuel olli do- -- 17,591 16,200 16,860 €17,200 NA 
Residual fuel oll do— 17,787 19,673 19,980 20, 300 NA 
Liquefied petroleum gas do- 508 1.374 1,450 1, 500 NA 
Naphtk a. do... 2,317 1,955 1,920 €2,000 NA 
Asphalt. A do-— - 988 954 1121 *1,200 NA 
Unspecified do... Me 223 250 “3 NA 
Refinery fuel and losses do- 750 1,692 *1,800 *2,100 NA 
Total fai Se et do... 60,751 61,429 65,496 €67,000 NA 


Estimated. Preliminary. 
‘Includes data available through Aug. 9, 1982. 


TRevised. NA Not available. 


*Excludes columbium- and tantalum-bearing tin slags, which make Thailand the world's largest source of newly mined 


tantalum. 
3Revised to zero. 


TRADE 


The estimated value of total trade was 
$18 billion in 1981, up from $15.8 billion 
during 1980.* Exports rose from $6.5 billion 
in 1980 to over an estimated $7.5 billion in 
1981. The planned target had been well over 
$8 billion. The lower amount of export was 
attributed to the generally depressed world 
prices of most commodities. Imports, how- 
ever, began the first 6 months of 1981 at a 
20% increase over the 1980 levels. 

The Government was concerned over the 
growing trade deficit and devaluation of the 
baht was initiated to boost exports and 
discourage imports. The Thai baht had not 
fluctuated more than 496 against the U.S. 
dollar during the past 30 years. As a result 
of the devaluation, the balance-of-trade defi- 
cit for 1981 was expected to be lowered by 
about $275 million. 

By far the most important mineral export 


was tin, accounting for 81% of total mineral 
exports. Revenues from tin exports were 
adversely affected by the nearly 2096 drop 
in world tin prices during 1981. Total tin 
exports were valued at $468 million in 1981. 
Other mineral exports were antimony, bar- 
ite, columbium, fluorite, gem stones, lead 
concentrate, and tantalum. The export of 
tin smelter slag constituted the major 
source of new tantalum on the world mar- 
ket. 

Thailand's most important mineral was 
crude oil, which accounted for over 31% of 
all imports in 1981. Because of world price 
increases, Thailand's oil import bill contin- 
ued to rise in 1981 despite a substantial 
drop in the volume imported. The Govern- 
ment planned for the output of natural gas 
to substitute for a significant proportion of 
these oil imports in the years to come. 
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Table 2.—Thailand: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys: 
Unwrought 
Semimanufactures 


Antimony: 
Ore and concentrate 


Metal including alloys, unwrought _ _ 
Chromium: Chromite 
Columbium: Ore and concentrate 
Copper metal including alloys, 

semimanufactures.____________ 
Gold metal including alloys, unwrought 
and partly wrought |... value 
Iron ci steel metal: 
Ferroalioys PE EE S E MEN 
Semimanufactures. |. . 


Lead: 
Ore and concentrate 
Metal including alloys, all forms 
Manganese: 
Ore and concentrate 
Dioxide, synthetic 
Nickel metal including alloys, 
semimanufactures_ _ _ _ _ kilograms_ 
Platinum-group metals including alloys, - 
unwrought and partly wrought 
troy ounces. _ 
Rare-earth metals: Xenotine 
Silver: 
Waste and swee pings value 


Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 


oe Ore and concentrate 
in: 
Ore and concentrate 
Metal including alloys, unwrought _ — 
Titanium: Ore and concentrate 
kilograms- _ 
Tungsten: Ore and concentrate 


Zinc: 
Ore and concentrate 
Oxides and hydroxides FF 
Metal including alloys, semi- 
manufactures s 
Other: 
Ores and concentrates... _ 
Ash and residue, metal- bearing 
Metalloids_________________ 


NONMETALS 


Abrasives, n. e. s.: 
5 Pumice, emery, corundum, 


Dust and powder of precious and semi- 
precious stones kilograms_ - 
Grinding and N wheels a and 
to 


bis inen and clay products: 


Fuller s earth, dinas, chamotte _ _ 
Kaolin nnn 


Products: 
Nonrefractory // 


Refractory including nonclay 
i nne uie 


See footnotes at end of table. 


1979 


492 
44,122 
16,796 

91 
35,718 
20 


7 
288,852 
22,086 
38 


1,290 
550 
22,156 


1,811 


1980 


$90 
1,423 
85 
92,089 
21,653 
249 
50,820 


20 
3,215 
10 
$42,223 
31 


199 


112 
33,980 


25 
3,638 


374 

81 
361,335 
61,549 
(*) 


1,415 
1,130 


21,124 


1,764 


United 
States 


3,333 


74 


127,050 


Destinations, 1980 
Other (principal) 


All to Malaysia. 

Japan 534; Singapore 311; Hong 
ong 247. 

Belgium 2,548; France 1,046; West 

rmany 

All to India. 

Netherlands 170; Singapore 145. 

Mainly to Singapore. 


Japan 1,257; [ee rm 166. 

Taiwan 55; sapan 0 

China 55,820; ong Kong 7,202; 
Singapore 4, 029. 


Netherlands 13,350; Japan 8,000. 
Indonesia 200; Hong Kong 29. 


Japan 44,700; Taiwan 6,000. 
All to Italy. 


All to Pakistan. 
All to Malaysia. 


Hong Kong $38,238; Singapore 
$3,985, is 


Switzerland 18; United Arab Emir- 
ates 7; Netherlands 3. 
Netherlands 99; Singapore 83. 


Mainly to Australia. 
Netherlands 14,951; Japan 5,914.. 


All to Laos 
Netherlands 1, 1,217; West Germany 


All to Belgium. 


Laos 852; Malaysia 28. 


Indonesia 500; Netherlands 27. 
Netherlands 10, 816; Belgium 197. 
All to Hong Kong. 


Malaysia 300. 


CE StS fbn 
n — pore 

Saudi Arabia 25, 500. 

Malaysia 33,636; Singapore 18,999. 
All to Laos. 


Taiwan 1,373; Singapore 38. 
ue 879; Si 


West Germany 9,942; Netherlands 
4,904; Singapore 1 852. 


Indonesia 686; Philippines 581; 
Singapore 291. 


ingapore 108; Indonesia 
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Table 2.—Thailand: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
Diamond: 
Gem, not set or strung- — —- —- carats _ 4,302 
Industrial do- 33 
Feldspar, leucite, nepheline syen ite 2,804 
Fertilizer materials: 
Crude and manufactured 60 
Ammonia ________- kilograms- 
Fluorp an 219,390 
Graphite, natura 8 
Gypsum and plaster .-— 89,960 
ents, mineral including processed 
iron oxides zt. 
ious and semiprecious stones, except 
diamond: 
Natural: 
Precious thousand carats. _ 17,392 
Semiprecious __ kilograms 798.314 
n E do- an 
Eyrop ylite. ~~ -__ ~~ __ 
grey Sp rre ed Se Sy oe ee 113,274 
Sodium and potassium compounds, n. e. s: 
Caustic sda 216 
Soda agg 10 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked (1) 
Worked o 261 
Gravel and crushed rock () 
Limestone excluding dimension Tg 
rtzandquartzite _ - ---- ---- 26,949 
d excluding metal-bearing . - — — — 13 
ulfur: 
Elemental: 
Other than colloidal .  .... sitet 
Colloĩdalal2ãCee 192 
Sulfuric acid, oleum m 390 
Talc, ground. __________-_____-_ 50 
er: 
Slag, dross, and similar waste, 
not metal bearing 15,188 
Building materials of asphalt, asbestos 
and fiber cement, unfired 
non metals 3,583 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 282 
Carbon black and gas carbon 2 
Coal, all grades including briquets _ _ _ _ 1,176 
Coke and semico le E 
Hydrogen, helium, rare gases 
kil 314 
Petroleum refinery products 
Gasoline 42 gallon barrels_ _ 30,195 
Kerosinee - do— S 
Jet fuel do- 455,487 
Lubricantsss do- 1364 
. ſied l 
quefied petroleum gas 
x do... 116 
Nonlubricating oils _ - do... 940 
Petroleum cokke do. 550 
Bitumen and other residues 
oO 1,145 
Bituminous mixtures. _ do_ — — — 303 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


kilograms_ — MN 


FRevised. 
!Less than 1/2 unit. 


1980 


77 
147,169 
18 


38 
1,003,496 
497 


United 
States 


Destinations, 1980 


Other (principal) 


Japan 2,636; Netherlands 1,000; H 


ong 666. 

United Kingdom 1,500; West 
Germany 1,076. 

Japan 2,000; Malaysia 712. 


aie 2,000. 


2 1269; DASR, 47,500; 
es 16, 


Mals ui iit 118, 323; Indonesia 22, 73 
All to Singapore. 


West Germany 2,709; Hong Kong 
1,817; Switzerland 1 319. 


Singapore 800,334; Hong Kong 


Singapore 28; Canada 10. 
All to Singapore. 
Malaysia 83,655; Singapore 31,543. 


All to Laos. 
Do. 


All to Singapore. 

Singapore 414; Malaysia 18. 
Laos 40; Singapore 18. 
Singapore 173; Laos 13. 

All to Japan. 

Mainly to Malaysia. 


Do. 
Sri Lanka 405; Singapore 20. 
Sri Lanka 550; Bahrain 5. 
All to Singapore. 


West Germany 1,016; Netherlands 
898; Japan 712. 


Singapore 3,642; Hong Kong 1,215; 
Laos 393. "EDU 


Hadr 45; ry acsi 6. 


India 90 
Malaysia 2 492 1 342; 


Pakistan 295. 
All to Japan. 


All to Laos. 

'Hong Kong 4. 

All to 173 511,1 

India 173,511 ; Hong Kong 129,336 
Pakistan 72,410. 


Malaysia 167; Hong Kong 63; 
Singapore 


All to Malaysia. 
Malaysia 892; Indonesia 484. 


Singapore 5,466; Malaysia 909. 
aysia 1 ,394; Laos 1. 212 


All to Hong Kong. 
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Table 3.—Thailand: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
d United Other (principal) 
METALS 
Aluminum: 
Bauxite and concentrate _______- 10,192 205 T: China 200. 
Oxides and hydroxides 8,868 13,016 143 ee Japan 1,487; Taiwan 
Metal including alloys: 
Scrap _______-_.-__--_- 1,142 81 42 Laos 34. 
Unwrought ------------- 43,206 44,908 5, 700 9 15 284 . 4, 977: New 
an 
Semimanufactures 4.960 3,263 742 W 1.203; Australia 452; Romania 
Antimony: 
Ore and concentrate 9 15 m All from Burma. 
Metal including alloys, unwrought .. — 4 20 -— All from China. 
Arsenic: 
Sulfides, natural! 111 6 ES Do. 
Trioxide, pentoxide, acid |... 152 93 (1) Belgium 67; France 26. 
Cadmium metal including alloys, all 
form kilograms_ — 995 109 51 United Kingdom 54. 
9 
ON ed de ee ah te eae 8 100 56 eh Belgium 
Oxides ad hydroxides 385 354 10 iva 8 282; Italy 18: U. S. S. R. 
Metal including alloys, unwrought 
kilograms_ _ ao 692 685 West Germany 7. 
Cobalt: Oxides and hydroxides _ - _ - - — 13 92 (1) Canada 91. 
Copper: 
e.. T: 266 245 230 United Kingdom 15. 
Metal including alloys: 
SCIBD AAA E cn 511 337 291 Singapore 25; Laos 21. 
Unwrought: 
Blister copper and other 
unrefined copper 802 2 _. All from Zambia. 
Refined, unalloyed |... 5,379 4,459 7 Zambia 2,457; Japan 1,479. 
-— alloys 3 206 7 (1) Mainly from Japan. 
Semimanufactures 12,533 12,782 254 Japan 8,529; Taiwan 1,765. 
Gold metal, "including alloys, unwrought 
and partly wrought _ _ -troy ounces. . 108,370 12,686 9,370 Singapore 3,264. 
Iron and steel: 
Ae ane concentrate - --------—-—- 11 6 E Burma 4; Malaysia 2. 
eta 
Strap ce ule LR 614,808 337,670 82,914 Italy 64,441; “anaa 41,923; West- 
Germany 31 
Pig iron and cast iron 22,460 4,622 _— Sweden 4,014; Singapore 7. 
Ferroalloys_ - - ----------- 6,556 8,565 30 Taiwan 6, 934; Japan 425; China 405. 
Sponge iron, powder, shot 683 546 1 Japan 402; India 92. 
Steel, primary form 713,992 44,270 (1) Mozambique 18,415; West Germany 
9,787; Taiwan 9, 620. 
Semimanufactures 
buen thousand tons. _ 1,255 1,302 131 Japan 840; Republic of Korea 125. 
Oxides -_-—--------------- 322 403 -- Australia 367; China 35. 
Metal including alloys: 
Sr cec 30 253 253 
Unwrou ght 10,837 16,780 775 Australia 8,630; Taiwan 2,064. 
Semimanufactures 141 61 (1) West Germany 15; Australia 12; 
United Kingdom 11. 
esium: 
d...... 88 41 78 15 Japan 26; India 25. 
Metal including alloys: 
Unwrought, including scrap ß 13 16 11 cen 3. 
Semimanufactures _ kilograms_ . 710 163 49 Italy 65; United Kingdom 40. 
Manganese: 
Ore and concentrate 847 NE 
Dioxide, synthetic 2,220 9 -- All from Japan. 
Oxides, othne rr 401 151 -- Japan 86; China 48. 
Metal including alloys, all form 5 15 15 
Mercury / 6-pound flasks_ - 363 365 (1) Japan 232; China 100. 
Molybdenum metal including alloys, all 
Riding See TERES kilograms_ _ 885 972 §11 West Germany 359. 
ickel: 
Matte, speiss, similar materials 2 10 Ts Mainly from Japan. 
Metal including alloys: 
Unwrought ------------- 242 338 x oe 183; Canada 112; Japan 
Semimanufactures |... 680 831 (3) Republic of Korea 740. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. - 1,543 1,222 64 West Germany 1,061. 


See footnotes at end of table. 
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Table 3.—Thailand: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Silver metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. . 


Tin: 
Oxides es 
Metal including alloys: 
Unwrou ght 
Semimanufactures 
Titanium: 
Ore and concentrate 
Grids so 


Tungsten metal including alloys, all 
ormwmm kil 


Metal including alloys: 
ds V 
ue powder 
Unwrou ght 


Zirconium: Ore and concentrate 
r: 
Ores and concentrates: 


Waste and ow alloy 
aste N sweepings of db i 


-— oF ow — am ow cm a = — ow — ow ee @ a 


. n. es. 


8 artificial 
Dust and powder of precious and semi- 
precious stones kilograms_ - 
3 and polishing wheels and 


Bromine: 


Elemental kilograms- 
Compounds, n. es 
Cement thousand tona. _ 
Clays and clay products. 
Crude: di 
Bentonite. - - - ----------- 
CL REES EEEE R Hore 
Fuller's earth, dinas, chamotte .. — 
Kyanite and sillimanite — - - - — - 
V 
Nonrefractory // 
3 including nonclay 
Diamond: 
Gem, not set or strung... carats — 
Industria __ _ do— 


See footnotes at end of table. 


1979 


5.845 
133.774 


1980 


10,715 


22,506 
12,016 


United 
States 


Sources, 1980 
Other (principal) 


Burma 316; Japan 82. 
Italy 4; Japan 4. 


United Kingdom 4. 
Japan 79. 


Australia 894; Japan 36. 
Ja 223; West Germany 106; 
ustralia 76. 


Japan 413. 
Japan 72; China 65; West Germany 
2 


All from China. 

Singapore 28; Norway 15. 

Australia 24 261: Canada 4,156; 
China 2, 727. 

United Ki om 132; West Germany 

57; Yugoslavia 28. 


All from Japan. 
China 4,894; Guyana 3,150; India 
2,000; Philippines 2, 000. 


West Germany 33,607; Japan 9,900. 

China 16; Japan 11; Sweden 8; 
ugoslavia 6. 

Chine 87; West Germany 18. 


Switzerland $710; Taiwan $326. 
Japan 2; United Kingdom 1. 


Netherlands 1,057; India 739. 
Japan 323. 


Japan 180. 


Japan 675; Taiwan 447; China 191. 

Botswana 23,374; Australia 12,906; 
Canada 12,202. 

Indonesia 45; West Germany 10. 

Australia 1; China 1. 


Switzerland 12. 

Israel 15; Japan 9; Netherlands 5. 
Re ublic of Korea 498; Japan 187. 
All from United Kingdom. 


China 220. 

sapan 35; China 10; United Kingdom 
Swaziland 3,023; Japan 1,440. 

Ja ,599; Australia 1,512. 


Al qm Japen. 
All from United Kingdom. 


West Germany 27; Republic of Korea 
12; Taiwan 11. 


Ja 4,110; Austria 1,463; West 
rmany 955. 


China 7,748; Zaire 4,000; Republic of 
South Africa 8, 251. 

Ghana 47,251; China 10,000; Canada 
5,000; Ireland 5,000. 
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Table 3.—Thailand: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
i United Other (principal) 
NONMETALS —Continued 
Diatomite and other infusorial earth .. .. — 35 35 34 NA. 
Feldspar, leucite, nepheline syenite - 740 2,031 (1) India 1,606; Finland 284; Canada 154. 
Fertilizer materials: 
Crude: Phosphatic - -- --------- E 357 — All from Israel. 
Crude and manufactured: 
Nitrogenous 189,387 177,338 4, 410 Japan 4 2570 West Germany 39,575; 
taly 28,770. 
Phosphaticcc ------- 11,650 14,786 13,536 Netherlands 1 ,000. 
r ee 35,997 ; 4,000 LIA r2, ,914; United 
Other including mixed 624,343 413,402 162,701 Fre 105, 85 850 ; Japan 88,759; 
orwa 
Ammoniak 1.882 1.689 1 usi 62. T. Indonesia 422; Belgium 
Fluorspar ------------------- 1,586 879 (! Finland 576; Japan 231. 
Graphite, natura 1,519 913 1 China 450; Republic of Korea 370. 
Gypsum and plasters _.________-_- 562 ats Jepan 318; West Germany 168; China 
Iodine ________-_--- kil » 1,324 1,917 12 West Germany 601; Japan 500; 
bia Netherlands 406. 
Liè a a a 285 45 _. All from United Kingdom 
Magnesite ______________----- 7,276 10,671 Japan 8,165; China 1,698 
Mica, crude and worked... 131 149 8 India 85; Japan 34. 
ents, mineral including processed 
iron oxides --—-------------- 2,215 1,779 47 West Germany 1,032; Japan 267. 
Precious and semiprecious stones, except 
diamonds: 
Natural: 
Precious thousand carats _ 197,382 136,803 6,759 Australia 73,233; India 16,616; 
Mozambi ne 9, 172. 
Semiprecious _______ do...- 855,980 665,930 1,485 Burma 520, 5; India ,945. 
Manufactured... do- 28,512 21,217 3,723 rnd ten France 5,575; 
Pyrites, unroasteel kilograms. _ — 100 _. All from 
Salt and bri ne 332 425 56 great Kingdom 178 3; West Germany 
Sodium and potassium compounds, n. e. s.: 
Caustic potash 22222. 656 73 a Japan 63; West Germany 6; Sweden 
Caustic oda 35,205 26,511 3,068 Ja pi 18,700; Romania 2,400; Poland 
Soda aa gk 66,916 64,330 (1) Romania 24,440; Kenya 20,500; 
France 12.970. 
Stone, sand and gravel: 
nsion stone: 
Crude: 
Calcareous (marble) _ - — — - 14 87 (! Mainly from Italy 
Slate - -------------- aM 10 -- All from Netherlands 
Other, 197 53 -- Mainly from Italy 
Worked: 
Calcareous (marble ___ T15 229 _. All from Italy 
Slate 337 121 1 Italy 120. 
P! oe 235 372 -- Italy 359. 
Dolomite, chiefly refr 555 TN 60 42 = Taiwan 30; Norway 12. 
ravel and crushed rock 1,002 905 (?) France 885. 
Limestone excluding di N ovem e 100 (4) Mainly from Trai 
Quar an and quartzite- - - - - ---- -- 416 119 3 Hong Konga 
god d excluding metal- bearing 698 - 412 33 Norway 162; Malaysia 98; Italy 90. 
ulfur: 
Elemental: 
Other than colloidal _______ — 21,063 89,714 (1) Canada 39,304. 
Colloidal ! 643 Taiwan 5 France 60. 
Diox ide 14 5 E ustralia 2; China 2. 
Sulfuric acid, cum 2,101 88 8 Sing pore 25; Italy 19; Netherlands 
Talc, steatite, soapstone, pyrophyllite .... 15,582 11,776 22 Republic of Korea 7,120; China 4,440. 
er: 
G 'Ü( a 174 3,269 2 Si 5 West Germany 600: 
MAE dross, and similar waste, not 
JC poet 21 32 -- Japan 27. 
Oxides, hydroxides, peroxides of 
perium and strontium 1,572 2,098 10 Japan 2,032; Ireland 54. 
Hun me materials of asphalt, asbestos 
r 5 un 
non metal 1.269 813 253 Taiwan 246; Japan 186; United 
Kingdom 62. 


See footnotes at end of table. 
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Table 3.— Thailand: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 ; 
ad unites Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 
kilograms_ _ aie, 1 1 
Carbon blackckckkkckck nnn 17.289 13,592 129 Australis 7,918; China 1,880; India 
Coal, all es including briquets 20,270 19,235 — Vietnam 11,700; Indonesia 7,500. 
Coke and semicoke ! 43,080 69,861 — Japan 35, 945; Australia 30,145. 
Hydrogen, helium, rare gases 100 65 (1) Australia 42; Japan 13; Singapore 8. 
Petroleum: 
“ruce ane partly refined: 
thousand 42-gallon barrels. _ 62,727 58,788 = sauc Arabia 1 Qatar 15, 638; 
runei 6, 277. 
Partly refined ______- do- 1,637 3,234 _. Saudi Arabia 3,126; Singapore 108. 
Refinery products: 
Gasoline: 
Aviation do- 87 171 -- Italy 76; Greece 47; Singapore 36. 
Motor do— 1.226 2,555 Mos Singapore 1,807; Philippines 469. 
Kerosine ____.____- do. ..- 80 49 ee Mainly from Singapore. 
Jet fuel! do- 609 1.128 -— Singapore 705; Italy 166; Yemen 137. 
Distillate fuel olli do... - 10,108 18,071 289 Si 3 3, 514; Iran 1, 215; Republic 
orea 
Lubricants |... ...- do- 1354 195 25 Singapore 100 China 32. 
Other: 
Liquefied petroleum gas 
do- 550 860 6 Singapore 560; Saudi Arabia 108. 
Mineral jelly and wax 
do- 98 64 3 China 30; Indonesia 15; Japan 7. 
Nonlubricating oils, n.e.s. 
do- T823 968 60 Singa ^i 771: Australia 65; Nether- 
an . 
Bitumen and other residues 
do... 16 11 -- Singapore 9. 
Bituminous mixtures 
do- 6 11 1 United Kingdom 8. 
Petroleum coke do- 54 60 60 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 723,123 19,052 17,392 Taiwan 935. 
"Revised. NA Not available. 
Less than 1/2 unit. 
COMMODITY REVIEW 
METALS operate a proposed 400,000-ton-per-year 


Iron and Steel.—Plans for major new 
steelmaking facilities in Thailand have 
been intensely debated for several years. 
The basic problem was what kind of facility 
would be economically viable in a country 
with no known favorable iron ores, no 
coking coal, high energy costs, and enthusi- 
astic environmental groups seemingly capa- 
ble of stalling any plans not meeting their 
approval. 

Two main projects were discussed during 
1980-81. One new one was proposed for the 
first time in 1981. 

A private sector joint venture, Siam Ferro 
Industry Co. Ltd. was set up in 1979 to 


direct-reduction (D-R) plant at Laem Cha- 
bang. The plant would use natural gas from 
the Gulf of Thailand and furnish its output 
to the Thai electric furnace operators who 
were dependent on scarce and expensive 
scrap for their operations. Increases in the 
Thai natural gas price, the need to change 
the proposed location for environmental 
reasons, and potential high interest charges 
prevented any progress toward construction 
during 1981. 

The second project was a Government 
proposed 2.1-million-ton-per-year integrated 
steelworks. It was originally planned for 
Rayong Province but the same environmen- 
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tal problems again caused a reappraisal of 
the plan. As a result, the Government 
called for bids for a feasibility study of a 
plant on the west side of the Gulf of Thai- 
land. Estel Technical Services of the Ne- 
therlands won the contract in late 1981. 

The study will be in two parts. Phase one 
will determine site selection, prepare a 
general design and layout of the plant and 
port facilities, and make preliminary finan- 
cial projections. The first phase was to be 
ready in 5 months. The second phase of the 
study will determine technical specifica- 
tions of the plant based on Estel's recom- 
mendations and will be tendered separate- 
ly. 
The Thai Ministry of Industry was believ- 
ed to favor a D-R-based plant with electric 
arc furnaces producing hot-rolled and cold- 
rolled flat products. Serious consideration of 
a conventional blast furnace plant was no 
longer likely because of the higher capital 
costs and nearly total raw material import 
requirements. 

The third project under consideration 
would be a second integrated works with a 
500,000-ton-per-year capacity. The plant 
would be only for nonflat products and 
would be planned for a 1992 startup. Con- 
sidering the problems encountered with 
planning the other steel projects, this new 
idea is not likely to move beyond the plan- 
ning stage for many years. 

Steelmaking capability was in the hands 
of seven electric-furnace-based plants. The 
most important were: S.S. Steel Co., 160,000 
tons per year; Bangkok Iron and Steel 
Works, Ltd., 150,000 tons per year; Siam 
Iron and Steel Co., 140,000 tons per year; 
and Bangkok Steel Industry Co., 100,000 
tons per year. Total raw steel ca- 
pacity was reported to have increased to 
605,000 tons per year at yearend.’ 

Tantalum and Columbium.—The World 
Bank was reportedly considering a loan to 
Thai Tantalum Industries Co. Ltd. for part 
of the construction costs of the tin slag 
smelter and tantalite-columbite processing 
center at Phuket. The company had ac- 
quired the necessary Government approvals 
and investment incentives during 1980. The 
Government was expected to hold up to 
30% of the equity in the 90% Thai-owned 
venture. 

The plant was to produce ferrotantalum 
in its first stage and then to add a 300-ton- 
per-year tantalum oxide and columbium 
oxide second stage. A later third stage was 
proposed to produce tantalum potassium- 
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salts. Preliminary preparations for con- 
struction were believed underway at year- 
end. Construction and project management 
contracts could be signed early in 1982. 

Tin.—Tin was by far the most important 
mineral produced during 1981, both from 
the viewpoint of the number of miners 
employed and from the amount of foreign 
exchange earned by exporting the tin pro- 
duced. The tin industry, however, faced 
increasing problems during 1981. World 
prices were lower than in 1980 and produc- 
tion dropped off enough to cause concern 
among Thai officials. The lowering trend in 
production was caused by a combination of 
three factors: Lowering average grade of the 
alluvial deposits; increasing costs of produc- 
tion, coupled with a high royalty rate; and 
the declining world price for tin, reflecting 
the world recession and a production sur- 
plus in the market economy countries. 

The declining grade of the tin ore was in 
itself a complex problem. Many of the 
higher grade deposits both onshore and 
offshore have been worked for a number of 
years and reserves have been exploited 
faster than new exploration has replaced 
the worked out deposits. For example, near- 
ly 60% of Thailand’s tin was mined in the 
Andaman Sea off Phuket and Phangnga 
Provinces. Proved reserves in this area were 
being rapidly depleted, and without addi- 
tional discoveries one source estimated that 
most mining operations in this area would 
have to stop in 2 or 3 years. 

A continuing problem in the offshore 
areas has been the quasi-legal suction boats 
that frequently operate in the concession 
areas reserved for big ocean dredges. In 
March 1981, an estimated 200 suction boats 
surrounded a Billiton dredge operating un- 
der an offshore mining organization conces- 
sion near Phangnga. The miners reportedly 
forced the dredge to temporarily stop oper- 
ating. Order was restored after a series of 
armed clashes with the police. The small 
boat operators demand more areas to 
dredge. The Government originally allo- 
cated them 13,800 acres off Phangnga, but 
the miners claimed that reserves there were 
too poor. The problem was by no means 
settled by yearend. 

The suction boats concentrate on mining 
the very profitable high-grade pockets in 
a given area and the operators are quite 
efficient at finding them. The resulting area 
is left with a substantially lower average tin 
assay per cubic meter of ore. With the high- 
grade pockets gone, the big commercial 
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dredges, operating legally, can barely work 
the deposit at a profit. Southern Kinta 
Consolidated Ltd. stopped dredging in its 
Kakuapa concession in 1980 because of the 
depletion of its reserves by the suction 
boats. 

The environmental issue further compli- 
cates the production picture. Some of the 
best potential mining areas lay just off some 
of the best tourist beaches in the country. 
During the year, students from 11 universi- 
ties protested any further mining develop- 
ment in the area, fearing damage to the 
famous Patong Bay beaches at Phuket Is- 
land. 

The cost of producing tin concentrate has 
risen steadily in recent years. Spare parts, 
maintenance, labor, and fuel prices have all 
increased in the face of lowering world tin 
prices and a very high Government royalty. 
The high rate of inflation, coupled with an 
8.7% devaluation of the baht in July 1981, 
made additional problems for the miners, 
especially those small operators that were 
working marginal onshore deposits. Even 
one of the large companies, Tongkah Har- 
bour Ltd., dredging in Chalong Bay re- 
ported its costs per cubic meter mined rose 
4096 during 1980, the latest available figure. 

The Government was not able to do much 
to reduce operating costs, but did make a 
revision of the tin royalty payments. The 
variable rate on the value of production was 
as high as 4096, depending on the value of 
the concentrate. In July 1981, the Ministry 
of Industry announced a decrease in the 
tin royalty by an average of 10% and the 
imposition of a new special fee of 5% 
collected on the royalty's value, to be used 
to benefit miners and their localities. The 
changes will result in an average net reduc- 
tion of about 5% in the overall royalty 
charge. 

The Government made one other conces- 
sion as well. The commission paid by the 
suction boat operators to the tin purchasing 
agents for the sale of their concentrate was 
reduced by more than 75%. The Govern- 
ment refused the suction boat operators 
demand for more mining areas in Ta Tang 
and Baan Bor Daan, a guaranteed purchase 
price for tin concentrate, and a further 
royalty reduction. 

Fluctuating world prices for tin have 
contributed to production problems. In 
1980, the high price was around $19.84 per 
kilogram of tin. By March 1981, however, 
the price had dropped to around $14.55 per 
kilogram. Later in the year it climbed back 
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over $17.64 per kilogram because of political 
factors. Decreased demand on the world 
market brought the price back down and 
the decline was continuing at yearend. A 
price below $15.48 per kilogram would force 
at least the temporary closing of several 
more of the marginal onshore mines. The 
number of suction boats operating off 
Phangnga Province during 1981 has report- 
edly dropped to about one-half the 1980 
number, due to a combination of the above 
grade, cost, and price factors. 

The Thai Government has undertaken an 
intensive tin survey of the Andaman Sea 


coastal areas from Phuket, north to the 


Burmese border. A preliminary survey 
covering about 2,200 square kilometers was 
completed late in 1981 and indicated the 
possibility of commercial tin deposits in the 
deeper water areas. The project was being 
done by DMR in collaboration with United 
Nations agencies and is the first such explo- 
ration in waters between 30 and. 45 meters 
deep. The preliminary survey defined tar- 
gets for the drilling program scheduled for 
the next few years. A total of 300 assay 
borings were to be completed before 1986. 
Favorable findings in these deeper waters 
could give the tin industry a much needed 
boost. The big contract dredges would be 
able to work these deeper waters with 
relatively little interference from the suc- 
tion boat poachers. The suction boats are 
generally limited to waters no deeper than 
20 meters because of technical and econom- 
ic constraints. 

Aokham Thai Ltd. and Tongkah Harbour 
Ltd. have started to set up a new company 
to explore and evaluate possible tin deposits 
offshore Takuapa in waters 45 to 125 meters 
deep, beyond the Government's 30- to 45- 
meter survey area. The joint venture was to 
be named Sea Minerals Ltd. and would have 
shareholders from Aokham Tin Berhad, 
Southern Kinta Consolidated, Aokham 
Thai, International Finance Corp., the Siam 
Commercial Bank Ltd., and probably the 
Government’s Crown Property Bureau. An 
application has been made for a special 
prospecting license over the area in ques- 
tion. The company would be capitalized if 
the license is granted. No exploitation is 
currently underway in water of this depth. 

Trial tin production began at the Thai 
Pioneer Enterprise Co. Ltd.’s new smelter 
in Feburary 1981. This, the country’s second 
tin smelter, is located at Pathum Thani, 
about 40 kilometers north of Bangkok, and 
has a startup capacity of 3,600 tons per year 
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of tin ingot. The plant is designed for an 
eventual capacity of 6,000 tons per year. 
The plant had official opening ceremonies 
on July 30, 1981. By yearend, problems had 
developed over distribution of tin concen- 
trate to the country's two operating smelt- 
ers. Thai production of tin concentrate was 
not sufficient to keep both smelters operat- 
ing at full capacity. 

Construction apparently began in late 
spring on the country's third tin smelter. 
Thai Present Smelter Co. Ltd. announced 
the new 10,000-ton-per-year plant would be 
in operation in early 1983 at a site on 
Phuket Island. Both the location and capac- 
ity of the plant have been changed since it 
was originally approved by the Government 
in July 1977. The final location on Phuket 
Island puts it in direct competition for tin 
concentrate with the big Thaisarco smelter, 
also at Phuket. Thai Present took the pre- 
caution of having local miners as stockhold- 
ers in the newly formed company. 

Zinc.— Twelve years after it was original- 
ly proposed, Thailand’s trouble-plagued 
plan to build a zinc refinery appeared ready 
to become a reality in November 1981. It 
was reported in late fall that construction, 
financing, and equity contracts were all 
formally signed and that construction could 
begin by yearend. 

A new company. was set up with the help 
of the Thai Government after a proposed 
Republic of Korea-Thai consortium fell 
through in late 1980 for lack of financing. 
The new venture was called Padaeng Indus- 
try Co. and will be 70% Thai owned. The 
major breakthrough in setting up the ven- 
ture was the agreement by Belgian compa- 
nies, who are supplying technology and 
construction expertise, to take the 30% 
remaining equity. The final makeup of the 
company will be as follows: 
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»" Share interest 
Participant (percent) 
Thai equity: 
Thailand Finance Ministry |... 20 
Krung Thai Bank 13 
Industrial Finance Corp. of Thailand 10 
Thai Bankers Association (14 mem- 
bers). 10 
Bangkok Bank 7 
Sino- Thai Engineering and Con- 
struction. 7 
Mitsui & Co. (Thailand 3 
Belgian equity: 
iete des Mines & Foundries de Zinc 
de la Vielle- Montagne S. A. 14 
Mechim S. AA 14 
Societe Belgique d Investment 2 
Total 4-2 c a 100 


Participation by the Mitsui Co. was par- 
ticularly welcome in the project from the 
marketing side. Mitsui has an equity share 
in a Thai galvanized sheet-steel producer 
that will be a potential major consumer of 
part of the plant's output. About one-half of 
the plant's output should be available for 
export.* 

The 60,000-ton-per-year electrolytic smel- 
ter was to cost $75 million in 1972 when 
originally proposed. The price has now esca- 
lated to $142 million. The plant will be 
located near Tak about 400 kilometers 
north of Bangkok near the Burma border. 
About 340,000 tons of high-grade zinc ore 
per year will be supplied from a nearby 
mine, which has been inactive for several 
years pending arrangements for the zinc 
smelter. 


NONMETALS 


Cement.— Thailand was in the middle of 
an ambitious cement expansion program. 
All of the companies were again operating 
at their maximum output during the year. 

Two of the expansion projects came on- 
line during the year, although firm produc- 
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tion data was not available at yearend. 
Siam Cement Co. completed a large expan- 
sion project at its Ta Luang plant in Sarabu- 
ri Province. Siam City Cement Co. also 
completed a more than 1-million-ton expan- 
sion of its Kaeng Khoi plant in Saraburi 
Province. 

In addition, there were several other 
expansions or new plants under construc- 
tion or planned. Of particular importance 
was the report that Siam Cement has let a 
$46 million contract to Nippon Kokan Co. of 
Japan to lay a 110-kilometer gas pipeline. 
The line will be a branch from the main 
Thai pipeline servicing the Bangkok area to 
the cement company's Ta Luang and Kaeng 
Khoi cement plants. The project was sched- 
uled for completion in 1982. 

Nitrogen  Fertilizer.—A Scandinavian 
consortium consisting of Haldor Topsoe AS 
of Denmark, Norsk Hydro AS of Norway, 
and the state-run Swedyards Development 
Corp. of Sweden has been awarded the 
contract rights for the construction of a 
$590 million fertilizer complex in the Ray- 
ong area. As proposed, the complex will 
produce 1,200 tons per day of nitrogen of 
ammonia. Up to 900 tons per day of this 
nitrogen will go into production of urea and 
the rest will go to making ammonium 
phosphate. 

Haldor Topsoe will provide the process 
and engineering for the plant. Norsk Hydro 
will provide management, train personnel, 
and handle marketing. Swedyards will 
build the plant in Sweden on four large 
floating platforms. The platforms will be 
barged to a prepared shallow basin at the 
plant site. The basin will then be filled with 
earth and the plant will stand on solid 
ground. 

This will be the first nitrogenous ferti- 
lizer plant in Thailand, which presently 
imports all of its fertilizer needs. The cost of 
the plant will be financed by a reported 
$350 million credit, which will be guaran- 
teed by the Swedish Government, and a $90 
million loan from the Nordic Investment 
Bank. The remaining will be inshare capital 
totaling about $150 million. The Thai Gov- 
ernment will hold 10% of the shares. 

The plant will use about 65 million cubic 
feet of natural gas per day from the offshore 
gasfields. The only possible snag to the start 
of construction was the negotiations on the 
price of the Government's natural gas. 
Thailand agreed to supply gas at about cost 
price, but that term was not defined to the 
consortium. 
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Potash.—There were several projects un- 
der consideration for developing one or 
more of the potash deposits located in the 
vast salt formations of northeast Thailand. 

The World Bank agreed to loan the DMR 
over $8 million for a feasibility study con- 
sisting of exploration and trial mining in 
Bamnet Narong district of Chaiyaphum 
Province. British and French companies 
will provide engineering and equipment for 
the project. An inclined adit will be exca- 
vated to the deposit and a continuous miner 
will be used for exploratory excavation in 
the ore body. Rock mechanics tests will 
assist in determining the potential mining 
methods and cost estimations. 

During the year, the Government award- 
ed a 3,500-square-kilometer exploration and 
development concession in Khon Kaen and 
Maha Sarakham Provinces to a consortium 
comprising Duval Corp. United States; 
CRA Exploration Pty. Ltd., Australia; and 
Siam Cement, Thailand. If the detailed 
exploration proves the economic viability of 
the deposit, the company proposes to invest 
a reported $35 million in the first-stage 
development and $172 million in the second 
stage. Late in the year, the Thai Board of 
Investment (BOI) agreed in principle to 
grant promotional privileges to this and two 
other potash development project plans. 
The BOl's action grants various tax and 
investment incentives to a company to help 
a new project along.? 

Another joint venture, between Agrico 
Chemical Co. and Thai Central Chemical 
Co. was negotiating for exploration and 
development rights to a 2, 333-square- 
kilometer area in Udon Thai Province. 

The third potential concessionaire was an 
Amax Exploration Co.-Siam Cement joint 
venture. It proposed to explore and develop 
a 144-square-kilometer area at Wanon Ni- 
wat in Sakon Nakhon Province. 

These Thai potash occurrences were the 
only potentially large high-grade deposits 
known in the Southeast Asia area. Bringing 
any of the deposits into production, even if 
abundant reserves are proved, will require 
unusually large capital expenditures be- 
cause of the remoteness of the areas and the 
poorly developed infrastructure. The poten- 
tial market for the potash in the Asian area 
was estimated as high as 6 million tons per 
year of marketable product. 

Salt.—Plans for a $380 million rock salt 
and soda ash project moved forward during 
the year. The project would be Thailand's 
Association of Southeast Asian Nations 
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(ASEAN) contribution to the area's indus- 
trial development program. Economic 
viability of the soda ash plant was enhanced 
by the availability of natural gas. Previous 
plans called for use of bunker fuel oil, which 
would have been about 20% more expen- 
sive. 

Salt will be mined near Bamnet Narong 
in Chaiyaphum Province and limestone will 
be quarried in Saraburi Province. The 
400,000-ton-per-year soda ash plant proba- 
bly would be located at Sattahip. Environ- 
mental groups protested the plan to site the 
plant at Laem Chabang, fearing potential 
damage to the valuable tourist beaches. It 
was expected that the necessary ASEAN 
approval for construction would be granted 
at an economic minister's meeting schedul- 
ed for January 1982. 


MINERAL FUELS 


Lignite.—The Electricity Generating Au- 
thority of Thailand continued its explora- 
tion for additional lignite reserves or new 
deposits and several discoveries were an- 
nounced during the year. 

Reserves of 78 million tons were claimed 
in three deposits in Lampang and Lamphun 
Provinces. The continued survey of the Mae 
Moh area revealed indicated reserves of 
1,400 million tons. Thai sources reported 
that 450 million tons of that was usable in 
first-stage development and another 200 
million tons would be usable in later stages. 
Virtually all of the Thai plans call for use of 
lignite for mine-mouth electric power gener- 
ation as is the current use in Mae Moh and 
at Krabi in southern Thailand. 

Malaysia announced discovery of large 
lignite deposits in Perlis State adjacent to 
Thailand’s Songkhala and Satun Provinces. 
Malaysia apparently invited Thailand to 
join in a joint evaluation and development 
of the deposits. Thai officials were reported 
ready to consider the offer. 

Natural Gas and Petroleum.—On Sep- 
tember 12, 1981, the valves were opened at 
Ban Mabtaput to bring the first commercial 


natural gas production ashore from Union: 


Oil Co. of Thailand’s Erawan Gasfield. Pro- 
duction began 9 years after the initial 
discovery was made more than 400 kilome- 
ters south of Sattahip. The 425-kilometer- 
long, 86-centimeter-diameter, offshore por- 
tion of the pipeline was the world’s longest 
seabed gas pipeline and cost over $500 
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million. Initial gas deliveries were limited 
to about one-half of the contracted amount 
because of overheating problems at the 
wellheads. The problem was being examin- 
ed at yearend. Union Oil was to initially 
supply 200 million cubic feet of gas per day 
in 1982, and then increase to 400 million 
cubic feet per day in 1985. The gas was 
being used only for electric power gen- 
eration at the Bang Pakong and South 
Bangkok powerplants. The domestic gas 
will directly replace the equivalent of 34,000 
barrels per day of heavy fuel oil in 1982. By 
1985, the planned gas production will be 
replacing about 21% of domestic oil de- 
mand. 

Before production could begin, 12 offshore 
structures were placed and hooked up. Six- 
teen production wells were completed by 
yearend. A total of 42 wells are planned to 
be drilled from the 5 drilling platforms in 
the Erawan Field. 

Offshore exploration continued during 
the year. Union Oil drilled nine wildcat 
wells during 1981. Six of the nine wells 
tested natural gas and condensate, and two 
new gasfields were established; Pladang in 
Block 11 and Jakrawan in Blocks 12 and 13. 

Texas Pacific Thailand Inc. drilled six 
wells in 1981, four of which tested commer- 
cial gas. All of the strikes were in Block 15. 

Only two new offshore concessions were 
awarded during 1981. One went to Pecten 
Thailand Co. which took Blocks 1, 2, and 3 
in the northern section of the Gulf of 
Thailand. Seismic surveys were completed 
on these blocks in mid-November 1981 and 
the company intended to start drilling in 
Block 2 in January 1982. At least four wells 
were scheduled during the next 3 years. 

The other was the Terramar Corp., a 
Denver-based firm, which won a concession 
located in the Andaman Sea just north of 
Malaysian territorial water. No seismic 
work had been undertaken in that particu- 
lar area. 

The result of the continued drilling pro- 
gram in the Gulf of Thailand has been to 
further increase the already substantial 
natural gas reserve figures. The Thai De- 
partment of Natural Reseurces now lists 
total reserves at 16.5 trillion cubic feet. 
Offshore gas reserves by field in trillion 
cubic feet follow: 
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Field Concessionaire Reserves 
33 „ n „ 15 
phong-Platong ) o _---_- ; 
Baanpott e cee 0.8 
buo: e 5 96 
adang. -_----—- n i 
Jakrawan________ TET, "A 1.0 
Structure g Texas Pacific 
land Inc. 5.8 
Structure 17 coude cu 
Total 16.5 


Negotiations continued between the Gov- 
ernment and Texas Pacific on a pricing 
agreement for the gas that Texas Pacific 
Thailand Inc. has discovered in its conces- 
sion areas in the Gulf of Thailand. Exploita- 
tion of the deposits cannot proceed until 
some equitable arrangement can be made. 
The problem was complicated in 1981 by the 
possibility of the Government allowing 
some of the gas to be exported. The compa- 
ny announced during the summer that it 
had reached a preliminary agreement with 
a Thai group of investors headed by Paul 
Sithi-Amunuai's group of companies and 
the Nissho-Iwai Corp. of Japan. The consor- 
tium was investigating the feasibility of 
building a LNG plant and exporting the 
LNG to Japan. Nissho-Iwai controls 50% of 
the natural gas market in Japan. 

This project would be the largest industri- 
al development in the history of the country 
if it were to be approved by the Govern- 
ment. Cost estimates for the project range 
as high as $3.5 billion. Approval of the 
project was by no means certain because of 
the extreme political sensitivity of the min- 
eral exploitation industry in Thailand. The 
basic controversy is whether the country's 
natural resources should be used domesti- 
cally or exported to earn foreign exchange. 

Plans for a natural gas separation plant 
near Rayong, where the pipeline comes 
ashore, were delayed when the Petroleum 
Authority of Thailand (PTT) changed con- 
sultants for the job in March 1981. The 
letter of intent to Fluor Ocean Services 
International Inc. was cancelled because 
PTT felt Fluor Corp.'s cost estimates were 
too high. Fluor Corp. was replaced as con- 
sultant by Linde AG of the Federal Repub- 
lic of Germany and construction proposals 
were invited in August 1981. 

The plant would have the capacity to 
process 350 million cubic feet per day of 
natural gas and produce ethane, propane, 
butane, liquefied petroleum gas (LPG), and 
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gasoline totaling over 860,000 tons per year. 

Onshore exploration activity picked up 
during 1981 as two new concessions were 
awarded and an announcement was made 
of possible oil and gas discoveries. 

The new concessions went to Esso Udon 
Corp., an Exxon Corp. subsidiary, and Phil- 
lips Petroleum Corp. Esso will explore in 
Udon and Loei Provinces in northeast 
Thailand. The Phillip's concession runs 
from the Esso area eastward to the Mekong 
River. 

A gas strike was reported by Esso Explo- 
ration and Production Khorat Inc. in its 
first well in Thailand. The Nam Phong-1l 
well, located 25 kilometers north of Khon 
Kaen, reportedly flowed good-quality, dry- 
gas from below 3,100 meters. More work 
will be needed to determine the commercial 
potential of the find. Three more wells were 
planned for the Esso concessions. If com- 
mercial, the find could bare favorably on 
the development of nearby salt and potash 
deposits and also on local industries. 

An oil strike was reported by the Thai 
Government at the Shell Exploration and 
Production Co.'s Lan Krabu-1 wildcat well 
in Kamphaeng Phet Province. The discov- 
ery well had a reported flow of 3,000 barrels 
per day of 40* API low-sulfur, high-wax 
crude. Several additional wells will be drill- 
ed to delineate the structure and determine 
if it can be developed commercially. 

In February 1981, the Defense Ministry 
terminated the Summit Industrial Corp. 
lease on its Bangchak oil refinery. The 
company turned the plant over to the De- 
fense Energy Department on March 31, 
1981. Summit had operated the refinery 
since its construction in 1965 under a lease 
that would have expired in 1990. Later in 
the year the Defense Energy Department 
selected Lummus Operating Associates Inc. 
to provide management and technical ad- 
visory services for the refinery. 

During 1979 and 1980, there were plans to 
expand all three of Thailand's refineries. In 
addition, there was a plan by a new firm to 
build a large refinery at Krabi on the 
Andaman Sea opposite Phuket Island. 
These ambitious plans were for the most 
part scrapped during 1981. The only posi- 
tive decision during the year was approval 
by the Ministry of Industry for Esso Stand- 
ard Thailand Corp. ‘to debottleneck its Sri- 
racha refinery. The project will raise the 
throughput capacity from about 45,000 to 
60,000 or 65,000 barrels per day. At least 
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one other Government agency needed to 
approve the project before construction 
could begin. 

The oft-delayed expansion of the Thai 
Refining Co. refinery at Sriracha was de- 
bated during the year but no firm decision 
was reached. At yearend, it appeared that 
the PTT would probably approve a modified 
expansion from 65,000 to 120,000 barrels per 
day instead of the 165,000 barrels per day 
originally planned. The expansion would 
consist of installing a hydrocracker and 
associated equipment. 

Thailand's three large refineries operated 
entirely on imported crude oil, mostly from 
the Persian Gulf countries. Saudi Arabia 
supplied about one-half of the oil in 1981. 
The cost of imports for the year was esti- 
mated at $3 billion. Imports were predicted 
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to decline in 1981 and succeeding years as 
the use of heavy fuel oil to power electric 
powerplants and furnaces is phased out in 
favor of the less-costly natural gas. 


1Physical scientist, Division of Foreign Data. 

Far Eastern Economic Review, Hong Kong. Asia 1982 
Yearbook, p. 255. 

Where necessary, values have been converted from 
Thia baht (B) to U.S. dollars at the rate of B20.42 = US$1.00 
in 1979 and 1980; the baht was devalued twice in 1981, 
once by 1.083% and the second time by 8.7%. By yearend 
the rate was about B21.82 = US$1.00. 

‘U.S. Embassy, Bangkok, Thailand. Economic Situation 
and Trends in Thailand. Department of State Airgram 
A-115, Oct. 19, 1981, p. 3. 

5Bank of Thailand, Bangkok, Thailand. Quarterly Bulle- 
tin. V. 21, No. 8, September 1981, p. 86 (statistical section). 

*Work cited in footnote 3. 

Metal Bulletin (London). No. 6668, Mar. 2, 1982, p. 22. 

*Asian Wall Street Journal (Hong Kong). V. 6, No. 42, 
Oct. 27, 1981, p. 1. 

?Engineering and Mining Journal. V. 182, No. 10, 
October 1981, p. 188. 
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The Mineral Industry of 
Tunisia 


By E. Shekarchi' 


The year 1981 was the final year of the 
Fifth Development Plan (1977-81). Based on 
the estimates for 1981, the success of the 
fifth plan was due in large part to the rapid 
expansion of Tunisia's oil production during 
a period of rising international oil prices. It 
appeared that many of the plan's broad 
macroeconomic targets were met. The 5- 
year investment target of $10 billion was 
also met, representing close to 30% of the 
gross domestic product (GDP), as planned. 
The sectoral distribution of these invest- 
ments, however, was significantly different 
than expected. While investment in agricul- 
ture, services, and infrastructure exceeded 
targets, capital expansion in industry was 
well short of the projected level. This was 
due primarily to the postponement of the 
giant Miskar offshore gas project. The em- 
ployment target of the plan was nearly 
attained, but even so, the overall rate of 
unemployment was higher at the end of 
1981 than it was in early 1977. 

Although the Sixth Development Plan 
(1982-86) was still in draft form, early indi- 
cations were that the investment package 
was to be about $20 billion,? twice as high in 
nominal terms as under the fifth plan. 
Major emphasis was to be placed on the 
expansion of the tourist, textile, and phos- 
phate industries to increase foreign ex- 
change earnings to compensate for the de- 
cline in oil revenues. The search for new oil 
reserves was to be intensified, and the 
Miskar Gasfield was to be exploited. 

Expenditures on oil exploration and de- 
velopment were about $328 million in 1981 
and were to increase to $414 million in 1982 
as part of a campaign to restore declining 
crude oil output. Production was forecast to 
fall to 5.3 million tons by 1982 owing to 
declining production at the El Borma Field. 


It was also expected that the Tazarka off- 
shore and Laarich onshore oilfields would 
come onstream later in the decade. 

Output of natural gas was expected to fall 
from 330 million cubic meters in 1981 to 300 
million cubic meters in 1982, while con- 
sumption of natural gas was predicted to 
rise to 450 million cubic meters. The Gov- 
ernment planned to import 50 million cubic 
meters of gas from Algeria to help satisfy 
domestic demand. The shortfall of 100 mil- 
lion cubic meters in 1982 was expected to be 
replenished by royalty gas from the Trans- 
med gas pipeline, which was under con- 
struction from Algeria to Italy. Investments 
earmarked for the natural gas sector in 
1982 included $30 million for the first phase 
of the 300-kilometer pipeline to distribute 
Transmed gas within the country, and $12 
million for engineering studies and prepara- 
tory work on the projected development of 
the offshore Miskar Field. 

The most encouraging exploration results 
in 1981 were in the petroleum industry. 
Amoco Tunisian Oil Co., a joint venture of 
Standard Oil Co. (Indiana) and the Tunisian 
Government, discovered oil and natural gas 
120 kilometers southwest of Gabes. The 
13,000-foot wildcat well tested at rates as 
high as 12.6 million cubic feet of gas and 
1,800 barrels of oil per day on a 1 1/2-inch 
choke. Tenneco Inc. reported its Houston 
Oil and Minerals unit found oil onshore 
near Sfax. During a test at 9,000 feet, oil 
flowed at a rate of 1,500 barrels per day 
through a 1/2-inch choke. Both companies 
anticipated more drilling and testing in 
1982 before deciding the economic signifi- 
cance of the discovery. 

Tunisia offered attractive opportunities 
for investment by foreign companies. Pro- 
duction for export purposes was to receive 
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tax, duty, and exchange control advantages 
based on the Export Industries Investment 
Code of 1972. Investment in the domestic 
market was governed by a 1974 code, which 
granted tax and other advantages based on 
the creation of employment. Export indus- 
tries may be 10096 foreign-owned, although 
companies producing for the domestic mar- 
ket usually had majority Tunisian equity, 
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but this was negotiable. The Investment 
Promotion Agency performed surveillance 
over these programs and made every effort 
to overcome any problems. In 1981, signifi- 
cant amounts of U.S. capital were expended 
in Tunisia by U.S. oil exploration and ser- 
vice companies searching for new petrole- 
um and natural gas target areas. 


PRODUCTION AND TRADE 


Because of increases in crude oil and 
phosphate prices, export receipts rose 30% 
above the 1980 level, to $2.7 billion, while 
import outlays rose only 18% to $3.9 billion 
in 1981. The trade deficit of $1.2 billion was 
somewhat less than anticipated. Tunisian 
exports were dominated by three products: 
Petroleum, textiles, and phosphate, which 


together accounted for about 75% of mer- 
chandise export receipts. Tunisia exported 
most of its own high-quality crude oil and 
imported lower priced oil for domestic re- 
quirements. Production of minerals, as well 
as exports and imports of minerals and 
some mineral-related semimanufactures, 
are presented in tables 1, 2, and 3. 


Table 1.—Tunisia: Production of mineral commodities! 
(Metric tons.unless otherwise specified) 


Commodity? 1977 1978 1979 1980” 1981* 
METALS 
Iron and steel: 
Iron ore and concentrate, gross weight 
thousand tons. . 844 339 394 389 3396 
Metal: 
Pig iron _--------------- do— 132 134 150 151 3160 
Steel, crulle do- _ __ 156 159 176 178 3178 
Mine output, metal content 10,249 8,009 10,021 8,310 8,000 
Metal: 
Primary- _-----------------—- 19,200 16,074 16,163 19,195 320,000 
Secondary 500 500 600 600 600 
„ 19,700 16,574 16,763 19,795 20,600 
Silver metal, primary - thousand troy ounces. _ 236 281 231 235 230 
Zinc, mine output, metal content 7,081 7,392 8,706 1,519 37,458 
NONMETALS 
Sri. ae 16,049 16,358 16,358 26,949 324,671 
Cement, hydraulic. -- thousand tons _ 512 882 1,383 1,780 32,005 
Clays, construction |... do... 200 210 280 300 3352 
Fluorspar, chemical- and metallurgical-grade . _ _ 28,857 33,258 33,808 39,451 334,844 
h ³ ³⁰˙ AAA (v 8 40,000 40,000 60,000 75, 000 875,000 
Lime, hydrauli thousand tons. _ 338 421 430 529 3466 
Phosphate rock, gross weigngnt do- 3,615 3,712 4,154 4,502 34,543 
Salt, marine do- 405 425 400 431 400 
MINERAL FUELS AND RELATED MATERIALS 
Gas, 7 
FCC million cubic feet. 25,815 24,438 r 628.000 *28,000 28,000 
Marketed CFC do- 9.923 9,390 11.657 11,505 11,600 
Petroleum: 
Crude thousand 42-gallon barrels. .. 34,675 36,500 42,679 39,761 38,700 
Refinery products 
asoline _________________ do- _ __ 1,199 1,270 1,292 1,085 1,200 
Keros ine 88 791 1.267 1.777 1.684 1.770 
Distillate fuel oll do... 2,536 2,365 3,166 3,016 2,400 
Residual fuel oi] |. do... _ 3,383 3,341 4,294 4,099 3,400 
G;ö§öð ml 8 do- 957 399 35 325 600 
Refinery fuel and losses do- 156 710 150 652 500 
r ee ee do- 9.022 9,352 11,037 10,861 9,870 
*Estimated. Preliminary. Revised. 


1Table includes data available through June 30, 1982. 


In addition to the commodities listed, a variety of crude construction materials (common clays, sand and gravel, and 
Stone) is produced, but output is not reported, and available information is inadequate to make reliable estimates of 


output levels. 
SReported figure. 
*From domestic and imported ores. 
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Table 2.—Tunisia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum metal including alloys, all 
forms uu es ee ee 119 
Copper: 
Malta ee 221 
Metal including alloys, all forms 653 
Iron and steel: 
’jjßßf ea 14 
Pig iron, cast iron, ferroalloys — — ~ _ - 108 
Steel, primary form 5,797 
Semimanufactures____________ 11,672 
Lead metal including alloys, all forms 11,675 
Silver metal including alloys, unwrought 
and partly wrought .... troy ounces. _ E 
Tin metal includin alloys: 
Unwrought and waste .. kilograms - 470 
Semimanufactures _ — do- s 
Zinc: 
Ore and concentrate 6,421 
Oxides and hydroxid es xc 
Metal including alloys, all forme 11 
Other: 
Ores and concentrates. - - - ------ m 
Ash and residue containing non- 
ferrous metals 151 
Oxides, hydroxides, peroxides __ _ _ _ 77 
Metals including alloys: 
Er aous a Ash waste, A 
eepings ------------- 
Unspecified, all forms 
kilograms- . 742 
NONMETALS 
Abrasives, n.e.s.: 
assis Pumice, emery, corundum, : 
vedere AA ĩ PETE a 9 
Grinding and polishing wheels and 
BONES ee ee 1 
Asbestos, crude - ee 1 
Barite and wither ite 200 
Cement oL a Es 80 
Clays and clay products: 
Crude clayeuyys ee 
Products: 
Nonrefractory ` - ---------- T166 
Refractory including nonclay 
Bienen ccc 376 
Diamond: 
Gem, not set or strung 
thousand carats_ . NA 
Industrial do— NA 
Fertilizer materials: 
Crude, phosphatic _ thousand tons. _ 1,598 
Manufactured: 
Nitrogenous (1) 
Phosph ati 543,067 
Other including mixed 55,154 
Ammonia _____________--_- 450 
p $32 o acer eie = 
Graphite, natura kilograms_ _ 12 
peun and plasters do~- n 
Pigments, mineral: Natural, crude _ _ __ 75 
Precious and semiprecious stones, except 
diamond- ------------ carats.. _ 2680,000 
Pyrite, weight _____________ 80 
Salt and brines |. -------------- 352,050 


See footnotes at end of table. 


1980 


401 


832 
791 
197 
3,095 
12,281 


133,200 


513,509 
169,801 


Destinations, 1980 


United 


States Other (principal) 


ToN i-um 202; Netherlands 81; Belgium 


m Belgium 394; Italy 250; Spain 150. 


T Spain 184; Italy 6. 
inly to USSR. 


1 Al ree 29955 West Germany 724; 
i 
oe Greece 5,404; Italy 3,851; Algeria 
1,388; Switzerland l, 300. 


is All to France. 


xs Do. 
-— Italy 7,780; France 5,333; Yugoslavia 
3 330. 


mS All to Italy. 
Er All to Greece. 


ee All to France. 
-- France 320; Belgium 78. 


aids United Kingdom 1. 


REN All to Algeria. 
TN Mainly to Yugoslavia. 


-. All to Italy. 
__ Mainly to United Arab Emirates. 
-- Algeria 1,216; Syria 379. 


-- All to Belgium. 
Do. 


AOR France 415; Turkey 240; Greece 151; 
Poland 109. 

Lx i4 84,522; France 64,511; Algeria 
59,580. 


TUN Italy 45,495; France 28,419; West 
Germany 10,892. 


e All to Italy. 
m All to Algeria. 


NA NA. 


Italy 76,598; Y 


oslavia 52,984; 
Bulgaria 44,332. 
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Table 2.—Tunisia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Workeedʒl 
Gravel and crushed rock 
Limestone, except dimension 
Sande and quartzite_ _ _ kilograms_ _ 
Sn nd excluding metal- bearing 
u 


Elemental, collodial _ _ — kilograms_ - 

Sulfuric acid, oleum |... 
Talc, steatite, soapstone, pyrophy llite 

kilograms_ - 

Other: Crude _---------------- 


MINERAL FUELS AND RELATED 
MATERIALS 


Carbon black kilograms_ . 
Hydrogen, helium, rare gases do... 
Petroleum and rennen products: 

Crude. thousand 42-gallon barrels... 


Refinery products: 


asoline _________- do... 
Kerosine and jet fuel _ _ do 
Distillate fuel oil do... 
Residual fuel oil do 
. 42 -gallon barrels. 
‘Liquefied petroleum gas 
occus 


Nonlubricating oils do- 
Bituminous mixture do- 


r Revised. NA Not available. 
Less than 1/2 unit. 
2May include diamond. 


1979 


1980 


36.435 


United 
States 


9,012 


— — 


Destinations, 1980 
Other (principal) 


All to Italy. 
Mainly to Vnited Arab Emirates. 
Italy 


All to Italy. 
U.S. S R. 25; Italy 5. 


All to Libya. 
Algeria 5. 690; Libya 265. 


All to U.S. S. R. 
All to Netherlands. 


Do. 
All to France. 


Greece 12,245; Italy 7,506; West 
Germany 3,324. 


Greece 89; Italy 50. 
Italy 4. 

Turkey 2. 

Mainly for bunkers. 


NA. 
All to Algeria. 


Table 3.—Tunisia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxides |... 
Metal including alloys: 
Unwrought 
Semimanufactures |. _ 
Arsenic: 
Elementall““2nnn 
Oxide, hydroxide, acid 
Chromium: 


kilograms_ _ 


Metal including alloys, all forms .... 


Gold metal including alloys, unwrought 
and partly wrought ... troy ounces. _ 


See footnotes at end of table. 


1979 


1980 


3,553 


United 
States 


Sources, 1980 


Other (principal) 


Italy 18,463; France 4,678. 
Canada 196; France 38; Italy 2. 


France 1, 181; Italy 930; Greece 569. 


All from Sweden. 
Mainly from Belgium. 


All from Spain. 


us Germany 30; France 3; Belgium 


France 541; Belgium 50; West 
rmany 50. 


West Germany 30. 
Ital TEE 84; 7 14; Yugoslavia 40; 


France 4 4, 100; Italy 1,215; Belgium 


NA. 
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Table 3.— Tunisia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
d 9 Other (principal) 
METALS —Continued 
Iron and steel: 
A ane concentrate ee 11,402 m Mainly from Mauritania. 
etal: 
§õö— A 8 483 49 -- Italy 29; Sweden 20. 
Pig iron and ferroalloys — — - 2,204 1,518 vee Algeria 582; Yugoslavia 301; Portugal 
Sponge iron, powder, shot _ _ — - — 565 1,854 : France 1,693; Italy 118; Spain 40. 
Steel and primary form 6,385 7 _. Mainly from Sweden 
Semimanufactures 301,008 358,017 1,244 France 125,128; Italy 116,792; West 
Germany 36, 524. 
Lead: 
Ore and concentrate 8.277 9,985 m Morocco 7,567; Algeria 2,418. 
Oxides and hydroxides _______~_~ 144 203 E France 158; West Germany 35; 
Netherlands 7. 
Metal including alloys, all forms ..... 24 75 2) Mainly from France. 
Magnesium metal including alloys, all 
§/«’iꝛ ũ esu S m ard 16 11 (2) Italy 10. 
Manganese: Oxides and hydroxides .. . (3) 2 _. France 1; West Germany 1. 
Mercury 76- pound flasks - 166 5 _. France 3; United Kingdom 1; West 
Germany 1. 
Molybdenum metal including alloys, all 
form kilograms_ _ 193 71 -— Austria 36; Sweden 32; Switzerland 3. 
Nickel metal including alloys, all forms 62 33 2) France 25; West Germany 4: Italy 3. 
Platinum- group metals including alloys, 
unwrought and partly wrought 
troy ounces. _ 2,926 354 eta France 257; West Germany 96. 
Selenium, elemental. ... - kilograms- NA 352 _. France 300; West Germany 52. 
Silicon, elemental _________ do- NA 279 es All from Italy. 
Silver metal including alloys, unwrought 
and partly wrought ... troy ounces. _ 29,546 15,690 354 Switzerland 6,623; West Germany 
i 3,697; France 2,861. 
in: 
Oxides and hydroxides . kilograms- _ 235 270 -- All from Italy. 
Metal including alloys, all forms 86 120 59e maitane 51; Malaysia 17; Indonesia 
Titanium: Oxides and hydroxides _ _ _ _ 379 139 Su Italy 35 8 Wet Germany 32: Belgium 
206; France 26. 
Tungsten metal including alloys, all 
form kilograms- 250 99 — France 52; Sweden 25; United 
Kingdom 21: Japan 1. 
Uranium and thorium compounds 
do- 895 3,362 1,498 France 1,694; Italy 165; West 
Germany 5. 
5 Oxides and hydroxides NA 38 33 West Germany 5. 
inc: 
Oxides and peroxides .. 131 249 _. France 205; West Germany 26; 
Belgium 15. 
Metal including alloys, all forms 964 1,583 i "rem 1,071; Algeria 203; Belgium 
Other: 
Ores and concentrates... . . 115 246 zm ard 216; United Kingdom 29; France 
Vap hydroxides, peroxides 376 39 7 West Germany 23; France 9. 
etals: 
Metalloids |... kilograms_ _ NA 4 -- Mainly from West Germany. 
Alkali, alkaline-earth, rare-earth 
metals s NA 1 Ee Mainly from France. 
Ferrocerium and pyrophoric 
ler é 4 T 
Metals including alloys, all forms 44 49 m Spain 48. 
NONMETALS 
Abrasives, n. e. s.: 
DA Ar Pumice, emery, corundum, 
AE E 8 159 220 — France 142; Italy 78. 
Artificial: Corundum .......... NA 72 m France 48; italy : 23; Austria 1. 
Dust and powder of precious and semi- 
precious stones including diamond 
kilograms_ - 33 16 -- All from Belgium. 
Grinding and polishing wheels and 
stones 449 530 1 Italy 408; France 77; Austria 9. 
Asbestos, eruddee 3,658 5,838 ele Mozambique 2,809; Canada 1,713; 
U.S.S.R. 1,155. 
Barite and wither ite 2.480 233 "n France 203. 


See footnotes at end of table. 
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Table 3.— Tunisia: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
? 1 Other (principal) 
NONMETALS —Continued 
Boron materials: Crude natural borates 
kilograms. _ 44 7 T All from France. 
Cement- - ------------------- 558,653 323,207 (2) U.S.S.R. 89,377; Spain 86,201; 
Yugoslavia 48 ,109; Greece 47 ,939. 
;;ö;qᷓ 8 509 703 ae France 493; Italy 200; Spain 10. 
Clays and clay products: 
rude eds. 21.450 18.530 401 United Kingdom 6,671; Italy 4,568; 
France 1,667. 
Products: 
Nonrefractory ______.____- 9,319 13,120 -- Spain 9,154; Italy 3,288; France 595. 
Refractory including nonclay 
brick un 4,196 7,624 (3) West Germany 2,464; France 2,006; 
Italy 814. 
Diamond: 
Gem, not set or strung 
thousand carats_ _ NA 270 A All from Belgium. 
Industrial do- NA 365 West Germany 360; Belgium 5. 
Diatomite and other infusorial earth . .. _ 169 150 12 France 126; West Germany 11. 
Feldspar and fluorspar . - 3,149 1,871 -- France 1,867; Italy 4. 
Fertilizer materials: 
Crude, phosphatic . . kilograms- _ 1,000 916 a France 906; West Germany 10. 
Manufactured: 
Nitrogenous 96,309 66,602 EUN Rec der 20, jy. Netherlands 19,610; 
olan 
Phosphatic _ |... kilograms_ _ 50 -- All from West PNE 
Potass ic 12,228 15,112 (2) Spain 10,097; Italy 5, 000: France 13. 
Other including mixed 5 70 34 um 15; France 5; West Germany 
Ammoniak 5,410 59,869 30,555 br ne Kuwait 7,350; Libya 
Graphite, natural 3 2 UN All from France. 
Gypsum and plasterss 215 474 -- Mainly from France. 
lAMC DX 7 T2 dm 
Magnes ite 89 63 eat Yugoslavia 35; West Germany 27. 
Mica, all forms -~ - -------------- T9 108 19 ä 40; United Kingdom 30; 
rance 
ents, mineral, including processed 
iron oxides 2... 182 280 ee weet Germany 234; France 27; Italy 
Precious and semiprecious stones, except 
diamond carats _ 3625, 000 10,000 Ron Belgium 5,000; France 5,000. 
Salt and brines - -------------- 22 ET France 11; West Germany 6; 
Netherlands 3. 
Sodium and potassium compounds, n.e.s.: 
Caustic potash __—-.----------- 14 18 zl De a 13; West Germany 2; Belgium 
Caustic sda 18,082 13,587 S France 10,565; Spain 2,352. 
GSI ouem tin EEA 3,040 39,086 us Romania 30, 160; France 5,965; 
Bulgaria i 747. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 11,933 11,979 um mar 1,019; Algeria 540; Portugal 
Workeeaddld - 338 94 RUM Italy 72; France 22. 
Dolomite, chiefly refractory grade 207 315 v Italy 152; France 113; Spain 50. 
Gravel and crushed rock ________ 15,780 21,377 e Italy 17,672; Spain 3,200; France 505. 
Quartz and quartzite. . - . --- - —— 555 524 aie ger 995 est Germany 18; 
rance 5. 
È pepe excluding metal- bearing 485 832 3 Netherlands 800; France 20. 
ulfur: 
Elemental, all ſorm -------- 581,665 678,489 34,721 Canada 282,723; France 166,865; 
Poland 100,907. 
Sulfuric acid, oleum . - -- ------— 888 3,318 (3) United Kingdom 2, 681; France 462; 
Netherlands 130. 
ST steatite, soapstone, pyrophyllite 1,676 1,875 Ex France 1,587; Spain 251; Italy 14. 
er: 
Crude: 
Meerschaum and amber 
kilograms_ . 100 T 
Unspecified |... UN 52 — All from France. 
Oxides, hydroxides, peroxides of 
ium, magnesium, strontium . _ — 16 16 8 West Germany 15: France 1. 
Slag, ash, similar material, not metal - 
Wins 2 2) _. All from France. 
Building materials of asphalt, asbestos 
and fiber cements, unfired non- 
metals 395 14,321 (3) Italy 7,143; Spain 6,236; Morocco 920. 


See footnotes at end of table. 
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Table 3.— Tunisia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
T end Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural |... 496 1,207 7 Italy 1,000; Hungary 198. 
Carbon black 319 299 2) Italy 199; West rmany 61; France 
Coal, all grades including briquets 32,739 21,006 NN Morocco 7,615; France 6,003; Belgium 
4,415; USSR. 2,913. 
Coke and semicoke_____________~- 120,299 75,011 ane West Germany 46, 668; Italy 28,343. 
Hydrogen, helium, rare gases 453 39 (2) | West Germany 20; France 18. 
Peat including briquets and litter 
kilograms_ _ Lie 50 oe All from France. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. _ 10,738 8,411 ae Saudi Arabia 8,053; Liberia 357. 
Refinery products: 
Gasoline including aviation 
do- 9 (2) -- All from Italy. 
Keros ine do- 2,105 1,134 m Greece 650; Italy 484. 
Distillate fuel oil |... do.... 3,489 2.7 30 € Greece 1 407; Italy 1,230. 
Residual fuel oil do... 654 1,111 -- Greece 29: Italy 236; Syria 52. 
Lubricants - ------- do... 172 218 (2) Italy 184; France 32. 
Other: 
Liquefied petroleum gas 
do ... 1,048 325 RN xs 107; Italy 75; France 73; Greece 
Mineral jelly and wax 
do- 12 7 e Prance 3; China 1; Romania 1; Spain 
Bitumen and petroleum coke 
do... 130 195 ae Italy 190; Spain 3; Hungary 2. 
Bituminous mixtures do- 19 5 NN France 2: Italy 2. 
Unspecified _ _ - 3 2) 14 () Greece 13. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 62 547 30 italy 491; West Germany 14; France 
NA Not available. 
Includes artificial corundum. 
2Less than 1/2 unit. 
3Includes diamonds. 
“Includes oxygen, nitrogen, and metalloids. 
COMMODITY REVIEW 


METALS 


Iron and Steel.—Iron ore production was 
primarily from the Djebel Djerissa Mine, 
because both the Douaria and Tamera 
Mines were exhausted. Although produc- 
tion from Djebel Djerissa was increased 
considerably in 1981 to supply steel indus- 
try requirements, the grade of the iron ore 
remained a problem. Hematite ore contain- 
ing 50% to 60% iron had been mined from 
the two closed mines. The deposits at Djebel 
Djerissa Mine were largely siderite ore 
containing 48% iron. This ore required 
expensive crushing and roasting before use. 
Furthermore, the Arab iron and steel 
unions concluded that the potential for 
upgrading the ore by further beneficiation 
was extremely limited. 


On the basis of domestic iron ore re- 
sources, the Société Tunisianne de Si- 
dérurgie (STS) built up a significant steel 
operation, the El Fouladh works, at Menzel 
Bourguiba. In 1981, STS engaged in a proj- 
ect to double its rolled-steel-products capaci- 
ty to 400,000 tons per year. However, the 
iron output from Tunisia had not reached a 
level high enougli to satisfy STS demand, 
and it was anticipated that STS would have 
to seek overseas supplies of iron for its steel 
mill. 

Lead and Zinc.— The feasibility study to 
upgrade the low-grade ore of the Fedj 
Hassene lead-zinc deposit was completed in 
1981, but the results were not made public. 
Should the deposit be developed, it was 
expected that its output would compensate 
for declining lead-zinc production from the 
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country's other mines. The Société Tuni- 
sianne d'Expansion Minére (STEM) remain- 
ed the only producer of lead-zinc during 
1981. The smelting plants of STEM import- 
ed about 8,000 tons of lead concentrate 
from Morocco and about 2,500 tons from 
Algeria to blend with the company's concen- 
trate. Most of the lead produced in Tuni- 
sia was consumed domestically. Some of 
STEM's zinc concentrate was exported to 
France for smelting on a barter basis. 

STEM’s exploration activity continued in 
all possible geological target areas. How- 
ever, with no new finds, the company would 
be compelled to expand its import of lead- 
zinc concentrate to satisfy domestic de- 
mands. 

Other Metallic Minerals.—Tunisia pro- 
duced a limited amount of silver and mercu- 
ry for the domestic market. Silver was 
produced as a byproduct from the smelting 
of lead and zinc. A small amount of arsenic 
for domestic consumption was obtained 
from the Tabett ben Ksouri deposits. 


NONMETALS 


Barite.—Barite production, which had in- 
creased every year since 1977, declined in 
1981. Nearly all production was consumed 
domestically. Under the sixth plan, barite 
production was to be increased to 122,000 
tons per year by the end of the plan. It was 
anticipated that Tunisia would supply bar- 
ite for drilling mud to most of northern 
Africa and the Persian Gulf region. 

Cement.—Although cement production in 
1981 was the highest ever recorded in Tuni- 
sia, the Government had to import about 
500,000 tons of cement to satisfy domestic 
demand. Construction of the new cement 
plant near Jebel Oust continued under the 
supervision of the Société Les Ciments Tu- 
nisians and was expected to go into produc- 
tion in early 1984. The cost of the plant, 
originally estimated at $200 million, was 
expected to exceed this figure by the time 
the plant becomes operational. The 1- 
million-ton-per-year production capacity of 
the Jebel Oust cement plant was expected 
to eliminate cement imports by 1984. How- 
ever, with the construction industry grow- 
ing at a rapid rate and the new highway 
network proposed in the sixth plan, it 
seemed likely that Tunisia would continue 
to import cement after that date. 

The asbestos cement products plant con- 
tinued production at its rated capacity of 
26,000 meters of pipe per year in 1981. Most 
of the products of this plant were consumed 
domestically in irrigation and sanitation 
works. With the construction industry 
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booming, it seemed likely that the capacity 
of this plant would have to be increased to 
avoid imports of pipe and attendant expend- 
iture of hard currency. 

Fertilizer  Materials.—Production of 
phosphate rock by Cie. des Phosphates de 
Gafsa (CPG) leveled out in 1981 with a 
slight decline over 1980 output. Production 
was largely from the Gafsa Basin, where 
CPG operated six underground mines and 
one opencast mine. Outside of the Gafsa 
Basin, CPG produced phosphate from an 
underground mine at Kalaa Khasba. About 
two-thirds of the total production was con- 
sumed locally, and the remainder was ex- 
ported. Under the sixth plan, Tunisia in- 
tended to expand its domestic capacity for 
phosphoric acid production. CPG, therefore, 
announced the expansion of phosphate rock 
mining capacity to supply domestic consum- 
ers while maintaining its position in the 
world market. It planned to double phos- 
phate rock production by 1990 to 10 million 
tons per year. To reach this goal, CPG 
intended to open four new opencast mines 
in the Gafsa Basin. A fifth mine was to be 
opened at Sra Ouertane in northwest Tuni- 
sia. Not only did CPG intend to increase 
mine production capacity by 1990, but bene- 
ficiation capacity and transportation facili- 
ties were to be improved as well. For exam- 
ple, a direct rail line between Gafsa and the 
fertilizer plants at Gabes was to begin 
operation by late 1982. Indeed, it would 
be a challenge to accomplish all this in 
an area of the country where supplies of 
water and energy have always been prob- 
lematic. 

The fertilizer plant of Société Arabe des 
Engrais Phosphates et Azotes (SAEPA), a 
joint venture between the Tunisian Govern- 
ment and the Abu Dhabi Development 
Fund (40%), produced at 85% capacity dur- 
ing 1981. The plant produced about 400,000 
tons per year of phosphoric acid, of which 
more than two-thirds was exported. 

Tunisia exported its phosphate rock 
mainly to Europe, the Middle East, Latin 
America, and; for the first time in recent 
years, China. 

Fluorite.—Fluorite production from the 
Hammam Zriba Mine increased steadily 
over the past few years. Most of the fluorite 
produced was chemical grade except a few 
hundred tons that were exported as metal- 
lurgical grade. Much of the production was 
consumed by the Société des Industries 
Chimiques du Fluor (SICF), which operated 
an aluminum fluoride plant at Gabes. SICF 
intended to expand its facility at Gabes and 
to increase mine output of fluorite to 
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115,000 tons per year. Behind this expan- 
sion, apparently, was the financial support 
of the Arab Mining Co., which had agreed to 
obtain up to a 28% interest in SICF. 

Potassium.—A feasibility study to exam- 
ine ways to exploit the potassium, magne- 
sium, bromine, and sodium deposits in the 
Sebka area was completed in 1981. These 
deposits, situated in a dry salt lake basin on 
the eastern coast near Zarzis, reportedly 
were to be exploited in two stages. In the 
first stage, two plants were to be built, one 
for 30,000 tons of potassium chloride per 
year, and the other for 10,000 tons of potas- 
sium bisulfate. The cost of both plants was 
estimated at $22 million, and they were 
slated to be operational by 1987. In the 
second stage, new units were to be added to 
produce magnesium compounds and bro- 
mine products, at a cost of $92 million. No 
date was set for completion of the second 
stage. 

With implementation of the potassium 
program, Tunisia should be able to satisfy 
the fertilizer needs of the country and also 
export potassium competitively in the inter- 
national market. The constraining factor 
would be the availability of over 430,000 
tons of phosphoric acid, which was to be 
manufactured in the country from indige- 
nous phosphate rock. 


MINERAL FUELS 


Petroleum.—Crude petroleum production 
coordinated by Enterprise Tunisienne des 
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Activites Petroliers in 1981 totaled 41 mil- 
lion barrels, compared with 42.6 million 
barrels in 1980. The expectation of the 5- 
year plan that 1981 would be the peak oil 
production year did not materialize, and no 
new production fields were in sight for 1982. 
Almost 94% of the 1981 production was 
from the El Borma and Ashtart Fields. 

Shell Internationale Maatschappij BV 
(SIM) contracted to install a subsea oil 
production control system in the Tazerka 
offshore field at a depth of 820 feet. The 
control system was to serve eight wells 
and was to be equipped with a chemical- 
injection system designed to treat corrosion 
problems that might be encountered during 
production. SIM expected the whole system 
to be operational by mid-1982. 

New Refinery.—In a partnership with the 
Governments of Iraq, Kuwait, and Saudi 
Arabia, the Government provided a tenta- 
tive site of 1,500 hectares of land between 
Bizerte and Tabarka on the north coast for 
construction of a petroleum refinery, a 
9,300-megawatt powerplant, and a deep- 
water port at a total cost of $1.5 billion. The 
designated area was to serve as a major 
industrial center with plans eventually to 
install a steel mill as well. The contracts for 
the construction of all these facilities was to 
be awarded in early 1983. 


1Chief, Division of Foreign Data. 

?Where necessary, values have been converted from 
Tunisian dinars (D) to U.S. dollars at the rate of 
D434 = US$1.00. 
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The Mineral Industry of 


Turkey 


By Peter J. Clarke! 


The economic reform program instituted 
in Turkey in January 1980 resulted in a 
significant improvement in most sectors of 
the Turkish economy in 1981. For the first 
time since 1974, the real growth rate of the 
gross national product (GNP) increased 
from about $39.57 billion? in 1980 to $41.16 
billion in 1981. For the past several years, 
Turkey has suffered from massive balance- 
of-payment deficits, inflation of over 100% 
per year, unemployment nearing 20%, and 
a nearly stagnant economy. Little or no 
capital investment has flowed into the coun- 
try during these years, serving to only 
worsen the general economic situation. 

In January 1980, the Government insti- 
tuted an economic recovery program design- 
ed to remove many of the free-market 
barriers in the economy, open up the pro- 
ductive sectors to private and foreign in- 
vestment, restrict the rate of monetary 
growth, and trim the external deficit by 
promoting exports. The first half of 1980 
showed little improvement, while the politi- 
cal problems remained in the forefront. In 
September 1980, the Turkish armed forces 
seized power, citing the inability of the 
elected Government to effectively govern 
the country. Labor disruptions were outlaw- 
ed, and top priority was given to maintain- 
ing efficient operation of the country's in- 
dustries. The economic reforms were kept 
in place, and in the last quarter of 1980, 
industrial production rose for the first time 
in 2 years. This spurt in industrial produc- 
tion continued through all four quarters of 
1981 and was expected to continue in 1982. 
This growth led to a dramatic rise of 105% 
in industrial exports in 1981. 

One of the most impressive achievements 
of the economic reform program has been to 


reduce the inflation rate from between 
100% and 120% in 1979 and 1980 to below 
40% in 1981. To reduce inflation, the Gov- 
ernment first imposed credit restrictions on 
deficit financing and public sector spending. 
It then took a firm stand against expensive 
labor agreements and prohibited strikes. 
Finally, it sought and obtained nearly $1 
billion in financial assistance from the Or- 
ganization of Economic Cooperation and 
Development (OECD) nations and the Inter- 
national Monetary Fund (IMF) to finance 
imports and reduce the current account 
deficit. With these policies continuing 
through the year, inflation was expected to 
remain at or below 40% in 1982. 
Several other reform measures were in- 
stituted as part of the recovery program to 
revive the sagging economy, including 
changes in taxation, exchange rates, inter- 
est rates, and state subsidies. Through 1980- 
81, tax laws had been legislated that were 
designed to increase Government revenues 
in order to reduce the deficit on the budget. 
The Turkish lira (LT) was devalued several 
times during the year, from LT94 per U.S. 
dollar in early 1981 to LT125 per U.S. dollar 
by the end of the year. The Government 
also removed controls on domestic bank 
interest rates, which increased bank depos- 
its by about 10096 over those of the previous 
year. While deposits increased rapidly, fixed 
capital investment declined owing to the 
high cost of credit. To further reduce its 
budget deficits, the Government began 
gradually lowering the subsidies provided 
for many domestically produced items, in- 
cluding agricultural products and fertilizer. 
Finally, one of the most significant reforms 
over the past year was the liberalization of 
Turkey's investment laws, including those 
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that apply to mining, to attract more do- 
mestic and foreign private capital into the 
country. The mineral sector, with tremen- 
dous foreign exchange earning potential, 
was only beginning to benefit from changes 
in the law and attitude of the country over 
the past 2 years. 

Turkey's mineral industry provided 
slightly over 4% of the country’s GDP in 
1981. Overall mineral production increased 
marginally in 1981 but remained below the 
Government's expectation. Total mineral 
production was valued at nearly $4 billion, 
but mineral exports totaled only about 4.396 
of total exports. The Government planned 
to increase this share to about 596 of total 
projected exports of $5.8 billion for 1982. To 
accomplish this, the Government was con- 
templating some sweeping changes in the 
laws governing the mineral industry. First, 
Law No. 6309, the basic mining code en- 
acted in 1954, was in the process of being 
modernized. One of the primary goals of 
this modernization was to improve the cli- 
mate for foreign and domestic private in- 
vestment in the mining sector. À revised 
mining code was being drafted by the Minis- 
try of Energy and Natural Resources in 
1981 and was to be presented to the Consult- 
ative Assembly sometime in 1982. 

Major changes were also being considered 
for Law No. 2172, the Mines Expropriation 
Law, which was passed in October 1978. 
This law allowed the Government to cancel 
private concession agreements without the 
consent of Parliament. In the 6 months 
following passage of the law, the Govern- 
ment canceled private concessions agree- 
ments for most boron, iron ore, and lignite 
mines and turned them over to the State 
Economic Enterprises (SEE). Boron went to 
Etibank, iron ore concessions were given to 
Turkiye Demir ve Celik Isletmeleri (Turk- 
ish Iron and Steel Works), and lignite mines 
were given to Turkiye Komuleri Isletmeri 
(TKD (the Turkish Coal Authority), all of 
which were owned by the Government. The 
result of nationalization was an almost 
universal drop in production from that of 
the previous year. The private sector had 
previously accounted for 3596 of boron out- 
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put, 50% of iron ore output, and 30% of 
lignite production. The SEE, once in control 
of the concessions, lacked both sufficient 
funds to purchase new capital and the 
skilled personnel to efficiently operate the 
mines. These were, ironically, the Govern- 
ment’s reasons for nationalizing them in 
the first place. Although mineral produc- 
tion in some areas, notably boron, has 
recovered, opposition to the law has remain- 
ed strong. The Ministry of Energy and 
Natural Resources was preparing a bill to 
submit to the Consultative Assembly by 
mid-1982 that would authorize returning 
many of the mines to the private sector, 
although it was still unclear which com- 
modities would be returned and which 
would be reserved for the SEE. 

In June 1981, the state mining company 
Etibank, for the first time in its history, 
invited interested foreign private compa- 
nies to participate in selected joint-venture 
projects involving mining and mineral proc- 
essing. Among the projects listed were two 
copper projects, a new aluminum plant, and 
marble, perlite, and pumice projects. The 
petroleum industry, which was in a similar 
situation to the hard-rock mining sector, 
was also badly in need of foreign expertise 
and money. Petroleum production has de- 
clined steadily since 1969, and petroleum 
imports have expanded to over $4 billion. In 
1980, the state-owned Turkiye Petrolleri 
Anonim Ortakliki (TPAO) was allowing for- 
eign exploration in many regions of the 
country, including some on its own conces- 
sions. It was also allowing 35% of new oil 
production to be exported at world market 
prices. 

These initial steps toward liberalization 
of restrictions on the mining and mineral 
fuel industries in Turkey were generally 
considered to be capable of initiating a 
strong resurgence in these sectors of the 
economy. Major inflows of capital were 
necessary to bring up Turkey’s low capacity 
utilization factor, however, and many com- 
panies were unwilling to invest without 
strong guarantees against future nationali- 
zation and state interference. 


PRODUCTION AND TRADE 


Total output from the mineral sector in 
Turkey increased slightly in 1981, reversing 
an overall declining trend that was estab- 
lished in 1978-79. The increase in produc- 
tion across the industry averaged about 1%, 
but mineral production remained well be- 
low the Government’s targets. Despite its 


rather poor performance in recent years, 
the overall mineral potential in Turkey was 
enormous. Even with inefficient operations 
and underutilized capacity, Turkey ranked 
fifth in world chromite production and sec- 
ond in world boron output. Substantial 
increases in production were registered 
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for several commodities during the year, 
such as copper, bauxite, nitrogen fertilizers, 
and coal. Production of most other commod- 
ities, although increasing slightly, remain- 
ed low. There were several reasons for this. 
First, a combination of depressed demand 
for raw materials in Turkey, especially 
construction materials, owing to a stagnant 
domestic construction industry, and gener- 
ally depressed demand for minerals world- 
wide held production down. Second, most of 
Turkey's mining operations were unable to 
fully utilize their processing and refining 
capacities. This was a result of general 
inefficiency of the SEE in running these 
operations and a lack of adequate capital 
investment to keep factories and machines 
running and up to date. Inadequate invest- 
ment has plagued Turkey for several years, 
creating a cycle of low production levels and 
low export earnings, which in turn made 
less money available for reinvestment and 
capital expenditure, which further reduced 
production. Turkey was only beginning to 
pull out of this slump in 1981 under the 
economic recovery program instituted in 
January 1980. 

On the more positive side, the labor 
actions that had forced many factories and 
mines to close for long periods in 1979-80 
were prohibited by the military Govern- 
ment during the year. For the large mining 
ventures, this action substantially increas- 
ed production levels. This was particularly 
true in the case of coal, where production of 
hard coal increased for the first time since 
1974. Production of lignite also increased by 
almost 20%. This provided more fuel to 
neighboring lignite-fired thermal power sta- 
tions, which allowed for greater production 
of electricity. Shortages of electricity has 
also held mineral production to low levels in 
recent years. Greater output from the lig- 
nite mines and more foreign currency avail- 
able for fuel oil imports contributed to a 
significant increase in electricity produc- 
tion, which helped to boost the mineral 
sector during the year. 

Of the three commodities in the mining 
sector that were nationalized by the Gov- 
ernment in October 1978 (iron ore, lignite, 
and boron), iron ore was the only one whose 
production level remained below its pre- 
nationalization level. Prior to the national- 
ization decree, the private sector had pro- 
duced about 45% to 50% of the country's 
iron ore from several mines around the 
country. Following the decree, iron ore 
output dropped 50%, and it has yet to 
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increase significantly. The generally de- 
pressed state of the world iron and steel 
industry was partly responsible for the 
continued poor performance in Turkey. Al- 
so contributing to the drastic decline in iron 
ore production was the refusal of many of 
the private owners to continue to operate 
the mines in the 6-month period between 
passage of the law and the Government's 
actual takeover. Even after the state took 
over, it lacked the personnel and capital to 
effectively operate the mines and was 
forced in every case, with the exception of 
the two largest mines, to contract back the 
operation of the mines to the former private 
owners. 

Several other commodities were able to 
register significant increases in production 
during the year. Production of blister and 
electrolytic copper increased an average of 
44% over the 1980 level, mainly as a result 
of more efficient operation of the smelters 
and increased availability of electricity. 
Output from Etibank's Uludag tungsten 
mine increased again in 1981. After ex- 
periencing technical problems with the con- 
centrating process from 1976 to 1979, sever- 
al plant modifications and the purchase of 
new equipment led to increased production 
over the following 2 years. Etibank was 
operating a pilot project with a new flow- 
sheet for concentrating the ore that could 
substantially increase production and re- 
covery over the next several years. Turkey's 
cement industry continued its rapid expan- 
sion despite the depressed state of the 
domestic construction industry. Capacity of 
the industry was to rise 20% in the next 2 
years, providing the country with an export- 
able surplus of cement of about 4 million 
tons by 1984. One of the more outstanding 
developments in Turkey's mineral industry 
was the success of the Fertilizer Rational- 
ization and Energy Saving Project, which 
managed to nearly double production of 
nitrogenous fertilizers from 1980 to 1981. 
Nearly 10 million tons of fertilizer was 
produced during the year, exceeding the 
State Planning Organization's production 
targets. The project represented almost a 
complete revamp of the industry in an 
effort to increase efficiency, expand output, 
and reduce energy consumption. Further 
gains in production were expected as addi- 
tional units are brought onstream over the 
next several years. 

Production of crude petroleum increased 
slightly in 1981, in marked contrast to the 
previous 12 years, during which production 
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declined fairly steadily. Turkey was making 
a determined effort to increase oil produc- 
tion from existing fields and locate and 
develop new fields to reduce the awesome 
burden oil imports have placed on the 
economy over the past 3 or 4 years. It was 
difficult to determine whether these efforts 
would pay off quickly enough to offset the 
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expected decline in production. Many of 
Turkey's existing wells were 10 to 20 years 
old and encountering water and pressure 
maintenance problems. “Substantial results 
from the secondary recovery programs at 
the major oilfields were not expected before 
1984. Production of mineral commodities in 
Turkey is shown in table 1. 


Table 1.—Turkey: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981* 
METALS 
Aluminum 
Bauxite Soo eo eS es 567,200 449,124 *350,000 416,500 2518,360 
Alumina- — - - -----------------—-— 170,364 74,244 70,152 137,508 2131,400 
Métal. n oec . cad 51,300 32,300 31,800 34,200 81,600 
Antimony: 
Ore, mine output: 
Gross weiggnt 38,423 42,000 *37,800 43,000 221,934 
Metal content 1.921 2,100 1,890 2,153 2,150 
n, . 61 50 50 68 70 
Chromium: 
Chromite: 
Gross weight (34% to 43% CraOs) 952,422 651,148 680,000 550,700 2574,47 
ds Salable product. 2. 508,857 815,000 450,000 400,000 400,000 
p 
Mine output, metal content 33,431 127, 300 31,400 20, 800 35,000 
etal: 
, e naL 31.524 26,220 22,212 15,900 227,264 
Refineeeidddhhhd --2-- 25,300 30,100 22,200 18,800 222,434 
Iron and steel: 
Iron ore, gross weight thousand tons 3,446 3,208 3,000 2,579 22,669 
e 
Pig i iron and ferroalloys: 
Ferrochromiumn??ß̃ 35,380 39,900 30,000 32,000 33,000 
Pig iron and other ferroalloys 
thousand tons 1,728 1,827 2,228 2,040 21,954 
" Crude steel including castings _ _ do- 11,902 12,172 2,396 2,536 22, 363 
Mine output, metal content“ 28, 718 9,500 7,500 6,700 26,804 
Metal, smeltee rr 3,000 3,000 5,900 6,500 6,000 
Manganese ore, gross weight |... 19,300 20,000 19,000 15,000 214,987 
Mercu // ------ 76 pound flasks_ . 4.686 5,020 4.786 4,431 4,4 
Silver, mine output, metal content 
thousand troy ounces. - *200 219 250 200 200 
Lei ea metal content of concentrate 10 7 130 365 370 
Mine output, metal content® * -------- 67,100 40,700 27,100 20,400 20,400 
Metal, smelter, primar 20,900 20,000 i 13,100 15,000 
NONMETALS 
Abrasives, natural: Emery _ -—------------ 66,018 55,620 55, 000 39,900 244,135 
Asbestos- -cnore ⁰ʒ Ec 3,975 13,372 17,210 8,800 25 
Barié cu ͥ AA . Rm E e 143,510 32,031 *100,000 127,000 2183,326 
Boron materials thousand tons. . 1,099 1,8 940 1,190 21,755 
Cement, hydraulic 2... do 13,833 15,344 13,784 12,875 215,086 
Bentonite Pf as uuu cr 4,357 8,280 *14,000 10,000 10,000 
a as uL eL 59,162 43,685 *59,000 50,000 50,000 
„Other?! spe 67,854 402,440 *300,000 110,000 100,000 
Diatomite .——— - - - - - - - - -- -- - -- --- - —— 9,000 9,000 *9,000 9,500 10,000 
Fier ⁵ 8 75, 200 75, 300 72, 600 72,000 70,000 
Fluorspar ~- ----------------------- 1,711 1,253 6,200 6,000 sts 
Gypéum is aes 65,327 60,332 “63,500 12,200 73,000 
Magnesite, crude ore 516,162 417,201 510,000 441,000 2881,790 
Meerschaum ______________ _ kilograms_ _ 4,1 3,050 5,100 6,250 6, 
Nitrogen: N content of ammonia 
thousand tons 107 217 205 250 410 
PI!!! Se mee 30,000 26,861 30,000 25,800 26,000 
Phosphate rocce k k F 65,418 32,205 ,000 82,655 2103,029 
Pyrites, cuprous, gross weigat - - --- - -- -— 332 30,000 30, 000 000 263, 
Salt, all types thousand tons_ _ 77⁷ 929 1,130 626 21,319 


See footnotes at end of table. 
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Table 1.—Turkey: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980P 
NONMETALS —Continued 
Sodium compounds, n.e.s.: 
Sodium carbonate! |... 60,000 65,000 70,000 60,000 
Sodium sulfat 72,917 64,271 48,000 48,000 
Stone, sand and gravel, n.e.s.: 
Limes tone thousand tons_ 19,121 22,069 20, 000 20, 000 
„ 2n eL to 118,600 122,000 130,000 130,000 
AP£te ³ĩÄW·¹ eee ea 234,643 243,210 *240,000 240,000 
Sand, siliceous 27,636 67,307 *60,000 ,000 
Strontium minerals: Colestite |... _ 16,600 17,500 *18,000 16,000 
Sulfates, natural, n.e.s.: Aluminum sulfate 
(alunite). v 6,402 €6,000 €6,000 6,000 
Sulfur: 
Native, other than Frasch hk 20,040 28,000 *30,000 30,000 
S content of pyritess 17,552 *13,500 *13,500 21,000 
Byprodueõe:ẽkhlklkcõk 2222-22 80,000 *80,000 70,000 70,000 
Total 5) oe ͤ 6m ee ee 117,592 121,500 118,500 121,000 
MINERAL FUELS AND RELATED MATERIALS 
Asphalt, natural! thousand tons 434 297 335 300 
Carbon black .—— ⁵ðÜ gu necne s p 15,808 12,254 16,000 15,900 
Bituminous e thousand tons. . 4,405 4,377 4,051 3,730 
Ose pe A A Ose: 4,828 17,034 ; 12,760 
Coke and semicoke: 
Metallurgical. - - -----------—-- do- --- 1,740 1,690 2,625 1,928 
Gashouse®__________________ do- 340 3 
ree ne do- 2135 e125 125 125 
4 Tota] c. ne eee AM ter MEE do- 2,215 2,085 3,050 2,953 
as: 
Manufactured (from coal gas plants) 
million cubic feet. 4,152 *4,800 NA NA 
Natural 
Gross do_ ___ €36,700 36,500 36,000 30,000 
Marketed -` -------------- do... €785 794 1,200 1,000 
Petroleum 
Crude thousand 42-gallon barrels- 19,428 19,595 20,216 16,682 
Refinery products 
asoline __._-§_-____________ do... 19,848 17,033 15,960 16,000 
Jet fue!!! 0.4526 1,544 1,367 : 1,400 
Keros ine do- 4,621 4,474 3,429 3,682 
Distillate fuel oli do- 232 "n 17,520 16,000 
Residual fuel oil |... do- 42.671 30,295 28,000 
Lubricants- .—--—----------—- do... 1,142 1,366 1,182 1,200 
Liquefied petroleum gas do- 4.487 4.241 4.229 4.200 
Naph ta do- 131 139 140 
Asphalt — 5,580 2,615 1,972 1,934 
Unspecified do- 2, 672 3,500 3,000 
Refinery fuel and losses do... 4,345 3,454 1,203 1,200 
Total fe ee oe do- 109,470 100,521 80,889 16,156 
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1981* 


2118,270 


300 
18,108 
1,630 
18,578 
21,875 
250 
100 
2,225 


NA 


29,000 
1,200 


716,918 


*Estimated. Preliminary. "Revised. NA Not available. 

Table me dest data available through Aug. 2, 1982. 

* Reported figu 

Includes Phe Content of lead and lead-zinc ores but excludes Pb content of zinc ore. 
*Includes Zn content of zinc and lead-zinc ores but excludes Zn content of lead ore. 
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Turkey's overall foreign trade disposition 
improved considerably in 1981, boosted by 
higher levels of industrial and mineral ex- 
ports and by higher remittances from Turks 
working abroad. Even with these improve- 
ments, Turkey's balance-of-payments defi- 
cits remained as one of the country's most 
severe economic problems. Total exports 
from Turkey rose 55% from that of 1980 to 
about $4.5 billion in 1981. Imports, on the 
other hand, rose about 26% from that of 
1980 to $8.7 billion in 1981, leaving a deficit 
in the merchandise trade balance of slightly 
over $4 billion. 

Mineral exports increased substantially 
for some commodities, notably boron miner- 
als and fertilizer, while decreasing in some 
others. Overall, mineral exports increased 
from $191 million in 1980 to $193 million in 
1981. Minerals represented about 4.396 of 
Turkey's total exports. Exports of industrial 
products have shown the most dramatic 
growth in 1981, increasing 105% over the 
1980 level. The largest growth areas were in 
rubber and plastics, ceramics and glass, 
textiles, metal products, and industrial ma- 
chinery. Industrial exports were valued at 
about $1.7 billion in 1981. As in previous 
years, between 50% and 60% of Turkey's 
total exports were agricultural products. 
This share was decreasing, however, as 
industrial production continued to expand. 
Agricultural exports increased 2896 in 1981 
to about $2.5 billion. 

Overall, Turkish exports were at record 
levels in 1981, which can be attributed in 
large part to the economic reform program. 
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The Government placed particular empha- 
sis on increasing industrial production, 
reorienting Turkish industry toward for- 
eign markets, and maintaining realistic ex- 
change rates. Although these policies were 
able to achieve a good deal of success for 
being in existence for only 2 years, they 


-were unable to eliminate the most serious 


and persistant problem, the soaring cost of 
petroleum imports. Imports of crude and 
refined petroleum topped $4 billion in 1981, 
almost a 30% increase over the 1980 level. 
This represented an increase in consump- 
tion that was accommodated almost entire- 
ly by increased imports. Petroleum account- 
ed for about 47% of the country’s total 
imports. 

As a result of this high level of imports, 
Turkey ran a large deficit in its current 
accounts balance, as it has every year since 
1961, with the exception of 1975. The deficit 
was estimated at $2.8 billion, down 5% from 
that of 1980. The drop was due in part to 
increased worker remittances and balance- 
of-payments assistance provided by IMF 
and OECD. Despite its difficulty in financ- 
ing these deficits, Turkey was improving its 
trading image overseas, mainly as a result 
of its economic reform program and West- 
ern support. Over the next several years, 
these reforms were expected to pay off in 
terms of improving Turkey's balance-of- 
payments situation, increasing domestic 
productivity, and reducing the country's 
debt. Turkey's foreign mineral trade is illus- 
trated in tables 2 and 3. 


Table 2.—Turkey: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 : 
2 soe Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 2,600 9, 400 S U.S.S.R. 8,400; Lebanon 1,000. 
Oxides and hydroxides ------------ 1,500 74,600 SM All to U.S. S. R. 
Metal including alloys, semimanufactures 5,547 5, 628 E Kuwait 1,591; Sy ria 1,149; Saudi Arabia 
1,034; Iraq 7 
Antimony: 
and concentrate 400 NA 
Metal including alloys, all form 290 NA 
Cadmium metal including alloys, 
Arft, ok ee os 20 NA 
Chromium: Chromite and concentrate 322,046 334,555 42,300 Czechoslovakia 58,030; Italy 55,225; 
Sweden 32,900; West 
Germany 19,810. 
Copper metal including alloys, 
semimanufactures ______________~- de 80 — en 36; Netherlands 20; Switzerland 
Iron and steel: 
Pig iron, cast iron, powder, shot _ _ _ _ _ __ 17,744 ,000 e All to Egypt 
Ferroalloys: Ferrochrome . 32,075 ,900 1,000 Netherlands 11,500; Belgium-Luxembourg 
4,000; France 4 ,000. 
Steel, primary ſormm a 465 oe West Germany 363; Italy 57; Pakistan 45. 
Semimanufactures_______________ 6,069 14,619 1 Libya 5,800; Iran 3, 263; est Germany 


See footnotes at end of table. 


1,805; Lebanon 1,443. 
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Table 2.—Turkey: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 i 
d IUe Other (principal) 
METALS —Continued 
Lead: Ore and concentrate — 4,275 Er Duana 2,400; Italy 1,875. 
Manganese: Ore and concentrate 8,450 8,960 --  J Belgium-L uxembou umo ,000; Italy 3,960. 
Mercury - ---------- 76-pound flasks_ _ 72, 416 3.916 L2 United Kingdom 2, Czechoslovakia 
154; Romania 493. 
Molybdenum: Ore and concentrate 40 NA 
Tungsten metal including alloys, all forms 69 139 139 
er: 
Ores and concentrates... ---------- _. 1.466 _. Be im Luzembourg 887; Yugoslavia 
; Sweden 19. 
Ash and residue containing non- 
ferrous metall a 840 ic All to 
Base metals including alloys, all forms aed 319 E United Kingdom 244; Bulgaria 50; Jordan 
NONMETALS 
Abrasives, natural, n.e.s.: Emery _ ------- 35,905 40,186 4,200 France 27,830; United Kingdom 3,186; 
Romania 2, 850. 
Barite and witherite________________ 95,844 81,666 7,000 U.S. RE 43, 238; Iraq 19,500; Romania 
Boron materials: 
Crude natural boreates |... 621,915 764,931 69,255 Italy ET y^ Hra 140,806; United 
om 
Oxide and acid -- --------------- 13,933 12,141 1,750 West € rmany 6,490; Poland 1,500; Italy 
went thousand tons. 1,190 131 _. Syria 521; Libya 94; Iran 45. 
|e, 1| EMEN 5,72 2,268 E PADO 985; raq 645; Libya 300; Iran 
. and clay products: 
2 K 8 8,119 17,785 us Lebanon 8,130; West Germany 4,020; 
Romania 3,790. 
Products: 
Nonrefractory // 9,502 17,013 1 USS. bin I eae’ West Germany 3,403; 
Refractory including nonclay brick 1422 3 — All to Syria. 
Diatomite .- kilograms - 200 NA 
5 fluorspar, nepheline 30 6.510 — All to Lebanon. 
/ô·ö§Ü:r 7¼˙mq! ¼mm᷑ M NM 104 20 = All to Iran. 
Magnesite J T 41,506 77,840 520 Austria 31,370; U. S. S. R. 25, 500; 
Vugoslavia 6,970. 
3 mineral: Natural, ecrule __ 32 NA 
Salt and brinn keks 2 525 _. All to Iraq. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 19,352 41,014 -— Syria 14,235; Lebanon 6,457; Italy 5,263. 
Worked- ----------------—- 28 895 (1) Libya 881; Saudi Arabia 10; 
est Germany 3 
Dolomite, 55 5 i ui iu E Iraq 25; Greece 14; Syria 14 
Gravel and crushed rock |... 1 2,363 —  Synial, ,693; Libya 410; Saudi Arabia 200. 
rtz and uarteite S S N 10 —  Syrial 15. 
d other than metal-bearing ------- 400 = 
Talc, steatite, soapstone, pyrophyllite __ 615 1,692 -- Albania 1,000; Iraq 305; Jordan 41; 
Lebanon 38. 
Other: 
Crude: 
Meerschaum, amber, jet .. 8 NA 
Unspecified _______________- 42,200 38,075 NES "T 8 0m 5,350 19,630; Italy 5,600; United 
ingdom 5 
Slag and dross, not metal-bearing, 
from iron and steel manufacture -. $200 za All to Greece. 
Building materials of asphalt, asbestos and 
fiber cements, unfi nonmetals_____ 370 3,817 A Iraq 3,435; Iran 215; Libya 167. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 345 _. All to Iran. 
Coal and briquets: 
Anthracite and bituminous excluding 
briquets - —- - ---------------—- 1,485 2,000 -- All to Iraq. 
ok including briquets _________ _ 130,885 197,055 — All to Romania. 
Petroleum refinery hagas 
Gasoline 42-gallon barrels. — 726, 410 TS ea 480,752; Italy 245,658. 
Kerosine and jet fuel ________ do... _. 30,434 Sa 
LubricantßtVs _ do- 700 160,258 zx lan 81,123; Syria 67,179; Spain 10,976. 
Bituminous mixtures do... "e 30 um All to Jordan. 
Mineral tar and other coal-, petroleum-, and 
gas-derived crude chemicals 532 71,508 T France 54,013; Greece 16,993; Italy 502. 


"Revised. NA Not available. 
1Less than 1/2 unit. 
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Table 3.—Turkey: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 > | 
á ue Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides |... 138 79 2 ers Germany 50; France 16; Italy 
Metal including alloys: | 
Unwrou ght. 13,022 11.163 200 canada are Switzerland 2,550; 
mani 
Semimanufactures 870 925 -- Sweden 445; France 173; West 
Germany 120. 
Arsenic: Oxides and acid |... 143 35 ET jum Luxembourg 84; West 
rmany 1. 
Cadmium: Oxides and hydroxides _ . — _ — 5 NA 
Chromium 
Oxides aia hydroxides |... 246 72 -- West 8 63: United Kingdom 
5; Hungary 2. 
s re including alloys, all form 2 NA 
t: 
Oxides and hydroxides 21 25 Za Belgium-Luxembourg 19; United 
ingdom 8: West Germany 3. 
Metal including alloys, all forms 
kil = 200 NA 
a ak 
and concentrate e 14,012 5,310 Chile 8,702. 
Matte, speiss, similar materials 83 1,209 Sees Switzerland 491; Netherlands 457; 
Yugoslavia 103. 
8 and hydroxid es 25 NA 
Ted ie Oe nee ee NONE 7,500 NA 
Metal i including alloys: 
Didi eee el 622 1,200 189 West Germany 659; Bulgaria 139; 
lle . 291, Wes embou rg 99. 
Unwrou ght 2.282 11.345 72 Chile 7,291; West Germany 1,828; 
Switzerland 1 ,952. 
Semimanufactures 2,319 5,091 262 Wiest Germany i ,645; Albania 779; 
Switzerland 726. 
Iron and steel: 
Ore and concentrate 132,756 810,541 _. Brazil 701,256; Sweden 48,750; 
Metal Netherlands 28,853. 
etal: 
SOHD cou c t 362,300 846,455 252,010 West Germany 56,375; Lebanon 
19,269; Switzerland 11 982. 
Pig iron, cast iron, powder, shot 512 8,985 __ Canada 8 315: Sweden 295; United 
Kingdom 219. 
Ferroalloys: 
Ferromangan ese 9,360 22,851 -- Switzerland 8,568; Republic of South 
Africa 6,016; Port 077. 
Other 2 Sh oe 6,443 6,806 _. Switzerland 2,115; Spain 1,694; 
Norway 901; U. S S.R. 838. 
Steel, primary form 225,417 165,419 971 USS. p 2,180; West Germany 
32,130 ; Romania 14,926. 
Semimanufactures: 
angles, shapes, 
sections 189,245 136,992 — West 1 y 59,766; Switzerland 
; Japan 
Universals, plates, sheets 157,126 814,716 8,555 West Germany 119, 153; Switzerland 
20 908 Belgium- Luxembourg 
Hoop and striz 3,151 5,118 243 West Germany 2,135; Austria 621; 
France 620. 
Rails and accessories 4,496 6,648 — France 6,042; Japan 400; West 
Germany 122. 
Wii 1,618 1.730 2 West Germany 1,347; Belgium- 
Na . 149; Feri 61. 
Tubes, pipes, fittings _—_—_ 20,098 85,796 41 17, 1 M est. 3 6,747; 
witzer 
Castings and forgings, rough 1,525 1,916 4 France 1,462; Spain 290; United 
Kingdom T1. 
Oxides and hydroxides ~~~ PUN 57 — Belgium-Luxembourg 50; France 7. 
Metal including alloys: 
Pes eee eee eee 8 1.059 699 West Germany 360. 
Unwroughnt 2,921 5,451 — United om 2,993; West Ger- 
many 1,244; Switzerland 764. 
Semimanufactures _ - —- -- ---- 61 ic. 
esium metal including alloys: 
nwrought ---------------- 53 296 -- Norway 250; France 26; West 
Germany 20. 
Semimanufacturess ~~~ ae 21 — West Germany 20; Sweden 1. 


See footnotes at end of table. 
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Table 3.—Turkey: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
i 1979 1980 : 
Commodity Unie Other (principal) 
METALS —Continued 
Manganese: 
Ore and concentrate 2,214 2,429 -- Belgium- Luxembourg 2,428; West 
rmany 1. 
Oxides and hydroxides 201 235 --  Belgium-Luxembourg 130; West 
rmany 105. 
Metal including alloys, all forms 1 NA 
Molybdenum metal inclu uding alloys, all 
formi. ec Sn dcc 1 1 (1) Mainly from United Kingdom. 
Nickel: 
Matte, speiss, similar materials 215 319 Canada 87; Switzerland 80; United 
Kingdom 66. 
Oxides and hydroxides 47 NA l 
Metal including alloys, all forms 1120 121 (1) West Germany 43; United Kingdom 
23; Italy 15; Sweden 11. 
Platinum- group metals including alloys, 
unwrought and partly wrought 
troy ounces. - 4,340 PEN 
Silicon: Elemental 475 NA 
Silver: 
Waste and sweepings? _ _ _ _ _ value $3,000 — 
Metal including alloys, unwrought 
and partly wrought _ _ _ __ 8 1864, 683 $237,000 e" "a Germany $210,000; Switzerland 
Tantalum metal including alloys, all 
forms ese ey 88 "S 1 Zh All from France. 
in: 
Ore and concentrate - kilograms_ . - 
Oxides and hydroxides ------- "OM 36 Zi All from West Germany. 
Metal including alloys, all form 321 366 -- United Kingdom 146; Belgium- 
Luxembourg 140; Malaysia 30. 
Titanium: 
Ore and concentrate 1,930 NA 
Oxides and hydroxides .... ~~ 3,321 1,681 127 West Germany 684; Switzerland 263; 
Czechoslovakia 205. 
Tungsten metal including alloys, all 
forma sesa AAA E! 5 28 (1) wale Kingdom 14; West Germany 
Zinc: 
Oxides and hydroxides- 5 106 4 West Germany 102. 
Metal including alloys: 
Blue powder 10 NA 
Unwrought______________ 475 726 —Belgium- Luxembourg 317; West 
Germany 296; Switzerland 55. 
Semima nufactures 4 970 _. Switzerland 962; West Germany 7; 
United Kingdom 1. 
Zirconium: 
Ore and concentrate 42 NA 
oe and hydroxides |... 1 NA 
er: 
Ores and concentrate s "" 2,280 cee. Australia 1,175; Netherlands 447; 
Sweden 255. 
ie and hydroxides .. . 63 NA 
pen alkaline-earth, rare-earth 
JJ AE EE E 2 5 --  France4. 
Metalloids FCC 12 1.250 hed Portugal 994; Spain 200; West 
Germany 31. 
Base metals including alloys, all 
Ofms. — nece i ie 9 208 197 West Germany 4; Switzerland 2. 
NONMETALS 
Abrasives, n.e.s.: 
piod Pumice, emery, corundum, 
POL EFRON CENE T NA 3 l West Germ 
Artificial Corundum .........- 647 833 N Poland 408; r 208: West 
Germany 201. 
Dust and powder of precious and semi- 
precious stones value 1861,64 1 $95,000 vu Dir y $25,000; United Kin 000 
dom $25,000; Switzerland $24, 
Grinding and polishing wheels and 
SONGS uu etel cu cue d uc 207 213 64 N omey 52; West Germany 47; Italy 
Asbestos, crude________________ 10,247 16,671 er U.S.S.R. 13,597; Republic of South 
Africa 1, 281; Canada 829. 
Boron materials: Oxide and acid_ _ _ _ _ — (1) 2 e. All from Switzerland. 
Cement__-------------------- r470 543 4 France 389; West Germany 147; 
United Kingdom 2. 
Chalk uicem 125 EDEN 


See footnotes at end of table. 
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Table 3.—Turkey: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Cla 8 any products: 
de clays ___________-_-_- 


Products: Refractory including 
nonclay brick... 


Cryolite and chiolite - - - - -- -----—-- 
Diamond: Industrial 


Diatomite and other infusorial earth .. _ — 


Feldspar and 3 F 
n anid materials 


Manufactured: 
Nitrogenous 


Phosphatic ck. 


Other including mixed 
Ammonia ________.-_____-- 


Graphite, natural 


um and plasterferrs 
Magnesite 2332 eek tnde eris 
Mice. ude including splittings and waste 


Worked including agglomerated 
splitting 
Pigments, mineral: 
Natural, eru le 
Iron oxides, processed... 
Precious and semiprecious stones other 
than diamond value 


Salt and br ine 
ium and potassium compounds, n. e. s.: 
Caustic pot ash 
Caustic soda 


Soda ash 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 
Worked 


uartzite_ - _-------- 
metal- bearing 


rtz and 
nd other t 


Sulfur: 
Elemental, all form 


Sulfuric acid, ol eum 


55 steatite, soapstone, pyrophyllite 


Oxides, hydroxides, peroxides of 
barium, magnesium, strontium .. _ — 


Hal i2) —— Á— 
Building materials of asphalt, asbestos 
d r cements, unfired non- 


See footnotes at end of table. 


1979 


18,818 
513,122 


979,188 
179,164 
33,058 
888,928 
156,122 
169 


T 
2 


45 


33 


1980 


18,492 
856,070 


963,680 
154,925 

26,854 
690,038 
280,327 


United 
States 


Sources, 1980 


Other (principal) 


Czechoslovakia 817; West Germany 
230; United Kingdom 126. 


West Germany 5,499; Austria 4,121; 
Belgium-Luxembourg 2,862. 

Denmark 3; Switzerland 1. 

Netherlands $50,000; United King- 
dom $20,000; In ,000. 

aet Germany 83; Denmark 1; Italy 


Mainly from Sweden. 


Italy 8,625; Belgium-Luxembourg 
5,100; Yugoslavia 4,300. 

Jordan 472,554; Tunisia 191,033; 
Morocco 169,098. 


Italy 329,559; Romania 142,587; 
SS.R. 83, 222. 

Lebanon 45, 95]; Japan 22,514; 
nisia 10, 

Switzerland 12, 624; Belgium- 


Luxembourg 8, 8, 650; France 3,050. 
Swier Ana 214,749; "Yugoslavia 


U. S. 8. R. 42 429; United Kingdom 
21,482; Iran 9, 000. 

West Germany 499; Norway 16; Sri 
Lanka 11. 


All from West Germany. 
* 20; West Germany 20; Italy 


India 5; Spain 5; West Germany 1. 


mittee 18. 
All from West Germany. 


West 9 $42,000; East 
Irma e 6,000. 
All from West Germany. 


Italy 839; Switzerland 500; Spain 

Netherlands 22,413; 5 in 9,957; 
West Germany 8,6 

Bulgaria 5,137; Italy 201; France 141. 


All from United Kingdom. 

West Germany 42; Sweden 38. 

Czechoslovakia 415; Belgium- 
Luxembourg 1. 


Mexico 15,000; Iraq 9,917; Kuwait 

Switzerland 251,531; West Germany 
15,729; Greece 10, 200. 

All from West Germany. 


West Germany 981; United Kin 
250; Belgium-Luxembourg 


Italy 26; West 8 24: United 
ingdom 10 


All from France. 
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Table 3.—Turkey: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
modit 1979 1980 ; 
Som Z enia Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1,612 35 35 
Carbon black 8,503 8,038 25 Switzerland 2,505; West Germany 
2,040; United Kingdom 1,221. 
Coal, anthracite and bituminous 
including briquetss _ 549,694 508,318 477,790 West Germany 30,528. 
Coke and semicoke______________ 44,074 6,062 MS Netherlands 3 562. Italy 2,500. 
Hydrogen, helium, rare gases 
value, thousands $120 $74 = West Germany $54; Austria $13; 
Netherlands $4. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. _ 53,660 83,598 (1) Iraq 37,621; Libya 21,533; Iran 19,122. 
Refinery products: 
Gasoline OL is cus 611 16 em France 60; Italy 16. 
Kerosine and jet fuel do... 5 2 E All from Netherlands. 
Distillate fuel oil do- 13,695 10,030 ied Puana s 2, ti aun 2,480; 
Residual fuel oil do- 15,213 12,480 343 gb 300; Greece 2,232; Romania 
Lubricants. |... do- 1403 102 53 Netherlands 16; West Germany 10; 
United Kingdom 10. 
Other: 
Liquefied petroleum gas 
value, thousands. _ $51,323 $153,144 SS E rd 1,990; Saudi Arabia 
Mineral jelly and wax 
2-gallon barrels. _ 22,451 12,411 55 West Germany 4,982; Bulgaria 3,699. 
Petroleum coke .. do 42,128 109,764 107,124 Syria 2,640. 
Bitumen including bitu- 
minous mixtures do- "66,155 82,192 12 West Germany 73,253; Albania 8,363. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 38,401 52 3 West Germany 43; Netherlands 6. 
"Revised. NA Not available. 
!Less than 1/2 unit. 
?May include platinum-group metals. 
COMMODITY REVIEW 


METALS 


Aluminum.—Aluminum production from 
the Seydisehir aluminum complex in Konya 
Province increased slightly from 1980 to 
1981 but remained far below its design 
capacity. The integrated aluminum com- 
plex was designed to process 460,000 tons 
per year of bauxite into 200,000 tons per 
year of alumina to produce 60,000 tons per 
year of primary aluminum. Bauxite for the 
plant was mined at the Seydisehir Mortas 
Mine, near the city of Seydisehir, where 
reserves were estimated at 13 million tons 
of boehmite and gibbsite, with an A1;0,:SiO; 
ratio of 6.77. Some bauxite for the plant was 
also mined in western Anatolia, on the 
Aegean coast, near Mugla. Turkey reported- 
ly possessed almost 2% of the world’s re- 
serves of bauxite, with substantial resources 
at Milas in Mugla Province and in the 


central Taurus region, near Seydisehir, 
which remain unexploited. Bauxite produc- 
tion that was not utilized at the Seydisehir 
complex was exported, primarily to Roma- 
nia. 

The Seydisehir complex and both bauxite 
mines were owned entirely by Etibank. The 
complex was built in 1973 with a $200 
million loan and technical support from the 
Soviet Union. Production from the mine 
and smelter increased rapidly in the first 
years of operation but tumbled in 1978-80, 
when it operated at just above 50% capaci- 
ty. The rapid decline was due to frequent 
power shortages at the mine and smelter 
caused by the lack of fuel around the 
country. In 1980, only two of the four 
potlines were able to operate on the avail- 
able power. Stabilization of the economy 
and political scene combined with strictly 
enforced labor regulations led to a slight 
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increase in production in 1981. Turkey was 
negotiating with the Soviet Union in 1981 to 
obtain financing for expansion of Seydise- 
hir's aluminum refining capacity to 120,000 
tons per year. No agreements were signed, 
however, by the end of the year. 

As part of the Government's efforts to 
attract foreign capital into the country, 
Etibank invited several companies to con- 
sider becoming a joint-venture partner in 
the country's second aluminum complex. 
The plant was to be located at Milas in 
Mugla Province on the Aegean Sea. Re- 
sources at Mugla were estimated at 28 
million tons of diaspore, containing 58% 
Al;0; and 6% to 7% SiO; The plant at 
Mugla was to produce 250,000 tons per year 
of alumina and 120,000 tons per year of 
primary aluminum. Total cost of the project 
was estimated at about $830 million. The 
foreign partner of the project would be 
allowed to own between 10% and 49% of 
the equity of the plant and was also ex- 
pected to provide some direct financing as 
well as securing necessary loans for the 
foreign debt capital portion of the project. 
No partner had been selected by yearend 
1981. 

Antimony.—Antimony production re- 
mained stable in 1981, with over 27, 000 tons 
of ore produced, yielding about 3,300 tons of 
concentrate containing 2,150 tons of anti- 
mony metal. Antimony was produced main- 
ly by Ozdemir Antimuan Madenleri Ltd. 
Sti. from the Turhal Mine near Tokat in 
central Anatolia Province. Reserves at To- 
kat were estimated at 350,000 tons contain- 
ing 12% to 14% antimony. Other small 
producers of antimony were Usak Mermer 
Sanayi ve Madencilik AS, which produced 
1,000 tons per year of ore from a mine in 
Kutahya Province, and Ahmet UZ., which 
mined antimony ore from a small mine 
near Balikesir. Reserves at Balikesir were 
estimated at 300,000 tons containing 5% to 
6% antimony. Reserve tonnage levels at 
Kutahya were not available, but the ore 
grade was also in the range of 5% to 7% 
antimony. Turkey’s large reserves and cur- 
rent low output suggests that if demand and 
prices were to rise, output, especially from 
the Turhal Mine, could increase significant- 
ly. 
Chromite.—Production of chrome ore re- 
mained at about the same level as in 1980, 
and Turkey held its position as the fifth 
largest producer of chromite in the world, 
supplying about 4% of the world’s chromite. 

Chromite deposits were widespread in 
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Turkey, having been located in 40 of the 
country’s 67 provinces. The major deposits 
were in the Provinces of Elazig in central 
Turkey, Bursa in northwest Turkey near 
the Sea of Marmara, and Mugla in south- 
west Turkey, with other deposits located at 
Eskisehir, Kutahya, and Kayseri. The chro- 
mite deposits in Turkey have been grouped 
into three geologic provinces. The northern 
Alpine ores are of the massive type and 
occur as small lens-shaped ore bodies with 
their axes parallel to the trend of the 
Pontus Mountains in northern Turkey. The 
southern Alpine province, which contains 
the deposits at Elazig, occur as elongated 
lenticular bodies that extend mostly in an 
east-west direction. The lenses commonly 
reach a depth of 120 to 150 meters and may 
be 100 to 300 meters in length. The third 
province has been termed the Middle 
Chrome province and is located around 
Kutahya and Bursa. The ore in this prov- 
ince occurs as banded zones, pipes, or lenses, 
extending to greater depths than the other 
two types. The Dagardi and Kavak Mines in 
Kutahya Province were examples of this 
type of deposit. 

Chromite mining was carried out by 
many companies, the largest of which was 
Etibank, the state-run mining enterprise. 
Etibank was responsible for over one-half of 
the country’s output of chrome ore, with a 
total production capacity of over 300,000 
tons per year. Etibank operated mines in 
Mugla, Elazig, and Bursa Provinces, the 
largest of which were in the Guleman 
district in Elazig. Output from Guleman 
and the nearby Kefdag and Soridag Mines 
was fed to two concentrators at Elazig. The 
Sori concentrator had a capacity of 30,000 
tons per year of 44% to 48% Cr.0s. The 
Kefdag concentrator treated low-grade 
disseminated ore from the Mount Kef re- 
gion. The ore grade from the Kefdag concen- 
trator was below expectations at about 42% 
Cr;O;, but Etibank was working on improv- 
ing the grade. 

Etibank’s other concentrator was located 
at Karagedik, in Mugla Province. Output 
from the Uckopru, Karagedik, and Goeck 
Mines was processed at the Karagedik con- 
centrator, which produced approximately 
50,000 tons per year of 44% to 48% Cr.Os. 
Several other mines and a concentrator at 
Mugla were operated by Turk Maadin 
Sirketi AS, a subsidiary of Metallurg, Inc., 
of New York. Turk Maadin also operated 
the Kavak Mine and concentrator near 
Bursa, in Kutahya Province. Two other 
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small concentrators were operated by 
Turkish companies in the Bursa region, 
bringing to seven the total number of con- 
centrators operating in the country. 
Chrome ore was also mined by many small 
one-person operations, who generally trans- 
ported the ore by truck to large ports, where 
it was sold to exporters. 

In a related development, the Mineral 
Research and Exploration Institute of Tur- 
key (MTA) announced the discovery of large 
reserves of low-grade chromite in the Kar- 
santi region in Adana. The initial estimate 
indicated at least 4 million tons of 7% 
chromite, but other estimates went as high 
as 30 million tons. Samples from the Kar- 
santi region were being studied at MTA 
laboratories. 

Ferrochrc me.—Etibank was responsible 
for all ferrochrome production in the coun- 
try from its two plants at Antalya and 
Elazig. At the Antalya Ferrochrome Works, 
approximately 10,000 tons of low-carbon 
ferrochrome was produced annually. In 
1981, Etibank converted an old calcium 
carbide furnace into a ferrosilicon produc- 
tion unit, utilizing power from the regular 
hydroelectric supply. Production capacity at 
the new unit was quoted at 5,000 tons per 
year of FeSi with 2% carbon. The particles 
came in various sizes and weighed a maxi- 
mum of 25 kilograms. Total capacity of the 
unit was equal to about one-half of Turkey's 
annual consumption. In an effort to encour- 
age local consumers to purchase Etibank's 
FeSi, on January 10, 1981, the Turkish 
Government imposed a stiff tariff on im- 
ported FeSi, equivalent to almost one-fourth 
of the selling price of imported FeSi. 

Etibank's Elazig Ferrochrome Works pro- 
duced an average of 23,000 tons of high- 
carbon ferrochrome in 1981. Capacity of the 
plant, which came onstream in 1977, was 
50,000 tons per year, but production has 
never reached the expected level. Etibank 
planned to expand the Elazig works to 
100,000 tons per year of high-carbon ferro- 
chrome by 1985. The expansion program, 
valued at $33 million, was to be undertaken 
by Elkem AS of Norway, providing engi- 
neering services, and Outokumpu Oy of 
Finland, providing process technology. 
Nearly two-thirds of all chromite produced 
in Turkey was used for the production of 
ferrochrome, and almost all of this produc- 
tion was exported. Chrome ore not used in 
the production of ferrochrome was usually 
exported as concentrate. 

Copper.—Turkey's copper industry con- 
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tinued to experience difficulties in 1981, 
with production of blister copper rising by 
71% but remaining below 50% of the indus- 
try's capacity. Copper was mined in three 
provinces in Turkey, Murgul, Kure, and 
Ergani, but two new deposits at Siirt 
Madenkoy and Rize-Cayeli were being con- 
sidered for exploitation. Two companies, 
Etibank and Karadeniz Bakir Isletmeleri 
(KBD, owned 49% by Etibank, were respon- 
sible for all of the country's production of 
ore, concentrate, blister copper, and pyrite. 
Most of the refined copper was produced by 
private companies in and around Istanbul. 

At Murgul, two open pit mines were 
operated by KBI, with a combined capacity 
of 1.2 million tons per year of 1.296 copper 
ore. Two concentrators were in operation at 
Murgul. Etibank operated a concentrator 
that was designed to produce 30,000 tons 
per year of 18% copper and 18,000 tons per 
year of pyrite from an annual input of 
400,000 tons of ore. The KBI concentrator 
was designed to handle 600,000 tons per 
year of ore in the production of 60,000 tons 
of copper concentrates and 20,000 tons per 
year of pyrite. Output from Etibank's con- 
centrators was delivered to Etibank's smelt- 
er at Murgul, which was designed to pro- 
duce 12,000 tons per year of blister copper. 
Actual production in 1981 was below 8,000 
tons. From Murgul, the blister was trucked 
to Istanbul for refining. Output from the 
KBI concentrator at Murgul and pyrite 
from Etibank's concentrator were pipelined 
in slurry form to Hopa, 60 kilometers north 
of Murgul. At Hopa, copper and pyrite were 
concentrated, and some of the concentrate 
was exported. The remaining concentrates 
were shipped to the KBI smelter at Samsun, 
for production of blister copper and byprod- 
uct sulfuric acid. 

The Samsun smelter was part of the KBI 
Black Sea Copper Works, located in the 
Kure district on the coast of the Black Sea 
in northern Turkey. At Kure, both Etibank 
and KBI operated mines. Etibank's Kure 
Cuprous Pyrite Works consisted of the 1- 
million-ton-per-year open pit Asikoy Mine 
and a concentrator. The KBI operation 
consisted of the Bakibaba underground 
mine at Kure, also with a 1-million-ton-per- 
year capacity, and a concentrator and 
smelter located at Samsun. Output from 
Kure was run through Etibank's concentra- 
tor and then transported to Samsun. Eti- 
bank, with the assistance of Outokumpu Oy 
of Finland, was expanding mining oper- 
ations at Kure in 1981. The project involved 
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expansion of the open pit mine, the start of 
underground operations, and the construc- 
tion of a new concentrator. Capacity of the 
expanded works was to be 1.1 million tons 
per year of ore, yielding 100,000 tons per 
year of copper concentrates and 500,000 
tons per year of pyrite concentrate. The 
KBI Samsun smelter, built in 1976, had a 
production capacity of 40,000 tons per year 
of blister copper. Output from Murgul and 
Hopa, as well as Kure ore, was to be used in 
the Samsun smelter. The Black Sea Copper 
Works has been unable to reach even one- 
half capacity since starting production, 
however, owing to technical problems, lack 
of spare parts, and labor disruptions. The 
smelter was built by McKee Overseas Corp., 
United States, with financing from the U.S. 
Agency for International Development 
(AID). With Turkey's foreign exchange 
earnings limited over the past several 
years, maintaining U.S. equipment with 
spare parts has made continuous operation 
of the smelter difficult. The Samsun smelter 
produced approximately 7,000 tons of blis- 
ter copper in 1981, representing less than 
20% capacity utilization. From Samsun, 
blister copper was shipped to Istanbul for 
refining. 

At Ergani in eastern Turkey, Etibank 
operated an integrated copper complex con- 
sisting of a l-million-ton-per-year mining 
operation, a concentrator, and a smelter. 
Production capacity of the Ergani concen- 
trator was 70,000 tons per year of 14% 
copper concentrates, which was in turn fed 
to a 25,000-ton-per-year smelter. Output 
from the Ergani smelter was about 50% of 
its rated capacity in 1981. Reserves at Erga- 
ni were estimated at 20 million tons of 
copper-pyrite ore. 

Late in 1981, Etibank announced that it 
was seeking foreign partners to develop two 
copper mining projects for which it did not 
have sufficient development capital. For- 
eign participation in the projects would 
represent the first private sector share in 
Turkey's copper industry since the majority 
share in KBI was nationalized in 1977. The 
first project was a mine to be located at 
Cayeli, near Trabzon on the Black Sea 
coast. The project was to produce 62,000 
tons per year of 23% copper concentrates 
and a lesser amount of zinc. Etibank plan- 
ned to begin construction of a pilot plant in 
1982. Reserves at Cayeli were estimated at 
25 million tons of copper-pyrite ore. The 
second project involved a mine and concen- 
trating plant to be located at Siirt Mad- 
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enkoy, in eastern Turkey. This plant was to 
produce about 64,000 tons per year of cop- 
per concentrates, but the whole project was 
still in the feasibility study stage. Reserves 
at Madenkoy were estimated at 15 million 
tons of copper ore. Fenni-Gamma, a Turkish 
company that owned the Cayeli deposit 
before Etibank took over, was investi- 
gating the possibility of mining the deposit. 
Fenni-Gamma was seeking both a foreign 
partner to start development and financial 
assistance from AID. Phelps Dodge Corp., 
United States, was also considering involve- 
ment in the project, but no definite plans 
were made by yearend 1981. 

Iron Ore.— Production of iron ore in Tur- 
key increased slightly in 1981 to 2.67 mil- 
lion tons from 2.58 million tons in 1980. 
Nearly 2 million tons of this output was 
supplied by the Divrigi Mine in central 
Turkey, at Sivas, Malataya. The remaining 
0.5 million tons of ore was supplied by 
several different mines around the country. 
These smaller mines were nationalized in 
1978 and brought under the control of the 
state-owned Turkish Iron and Steel Works 
(Turkiye Demir ve Celik Isletmeleri). Up 
until 1978, these mines provided between 
40% and 60% of the country’s iron ore 
output. Following nationalization, iron ore 
production tumbled from a high of 3.6 
million tons in 1976 to below 2.6 million 
tons in 1980. To restore output to its previ- 
ous level, the Government was preparing a 
bill to present to the Consultative Assembly 
authorizing the return of the mines to their 
former private sector owners. Turkey con- 
tinued to import over 500,000 tons per year 
of iron ore, mostly from Brazil. 

Government plans to develop the Hasan- 
celebi iron ore deposit were shelved in 1981, 
owing to both technical and economic prob- 
lems. Hasancelebi, located southwest of Div- 
rigi, contained an estimated 300 million 
tons of low-grade, 15% to 30%, magnetite 
ore. It was determined that, because the ore 
grade was too low to be used as direct 
charge and substantial concentration would 
be required before converting it to pellet or 
sinter feed, the project was uneconomic. 

Iron and Steel.—The production of iron 
and crude steel in Turkey declined slightly 
in 1981, from a high of over 2.5 million tons 
in 1980 to 2.4 million tons in 1981. The iron 
and steel industry in Turkey consisted of 
three large steel plants, all operated by the 
state-owned Turkiye Demir ve Celik Is- 
letmeleri, seven smaller private producers, 
and several fabricating companies. The 
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three large Government steelworks were 
located at Karabuk, Iskenderun, and Eregli. 

The largest of the three plants, and also 
the most profitable, was the Eregli Demir 
ve Celik Febrikalari T.A.S. (Eregli Iron and 
Steel Works Association) Eregli was the 
only state steel plant that had a minority 
share of private sector partners, including 
the Ankara Chamber of Commerce, Sumer- 
bank, and others. The plant was originally 
established in 1960 with an 800,000 ton per 
year steelmaking capacity. In 1973, Nippon 
Kokan (Japan) expanded capacity of the 
plant to 1.8 million tons per year through 
the addition of a new blast furnace. Eregli 
had the highest level of capacity utilization 
in the Turkish steel industry from 1976 to 
1981. In 1981, production from Eregli was 
50% greater than in 1980, totaling well over 
1 million tons. 

The other two steel plants, located at 
Iskenderun and Karabuk, were owned en- 
tirely by the Government. The Iskenderun 
plant, located on the Mediterranean coast 
near the Syrian border, was originally built 
by the Soviet Union in 1970 and has experi- 
enced serious operating problems since it 
opened. These difficulties were caused most- 
ly by poor management, shortages of elec- 
tricity, and a work force 80% larger than 
was necessary for the plant to operate. In 
1981, Iskenderun operated at less than 35% 
of design capacity. Following a series of on- 
again, off-again negotiations, the U.S.S.R. 
appeared ready to assist Turkey in expand- 
ing the capacity of the plant from the 
current level of 1 million tons to 2.2 million 
tons per year of raw steel. The expansion 
program was to have been carried out in 
1980, but the economic crisis in Turkey and 
the ambivalence of the Soviets delayed im- 
plementation of the project. No date was set 
for completion of the expansion work. 

The country’s third steelworks, at Kara- 
buk, was also preparing a modernization 
program in 1981. In June 1981, the World 
Bank provided a $70 million loan to expand 
and modernize Karabuk along with other 
industrial projects in Turkey. Romania was 
to supply the technical knowledge to mod- 
ernize the coke ovens and replace the sinter 
plant and rolling mills. Capacity at Kara- 
buk was to be raised from 600,000 to 1 
million tons per year of raw steel. 

In the private sector, a new specialty steel 
plant came onstream near the end of 1980. 
The plant, Asil Celik Sanayi ve Ticaret AS, 
was located in Orhangazi, 160 kilometers 
southeast of Istanbul, near the two largest 
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automobile factories in Turkey. The plant 
was established by Turkey’s Koc Holdings 
(22%), Turkiye Is Bankasi (17%), Celik In- 
dustrisi (12%), Turkiye Sinai Kalkinma 
Bankasi (10%), International Finance Corp. 
(10%), and private investors (29%). It was 
designed to produce 85,000 tons per year of 
specialty steel products aimed primarily for 
producing cars, tractors, and other trans- 
port machinery. The plan was to add two 45- 
ton electric arc furnaces in 1982. 

Other large private sector steel producers 
in Turkey were Colakoglu Metalurji AS in 
Istanbul (350,000 tons per year), Metas Iz- 
mir Metalurji Fabrikasi T.A.S. in Izmir 
(260,000 tons per year), Istanbul Celik ve 
Demir Izabe Sanayii AS in Istanbul (27,000 
tons per year), Elektro Metal Sanayii AS in 
Istanbul (30,000 tons per year), Izmir Demir 
Celik Sanayii AS in Izmir (600,000 tons per 
year), and MKEK Celik Fabrikasi in Kirik- 
kale (20,000 tons per year). 

MKEK, the Turkish Government’s engi- 
neering and chemical enterprise, was near- 
ing an agreement with the Soviet Union for 
the establishment of a 300,000-ton-per-year 
specialty steelworks at Foca. The project 
was originally put out to tender in 1977, but 
no satisfactory bids were received. In Sep- 
tember 1980, the U.S.S.R. signed a prelimi- 
nary agreement with MKEK to build the 
plant, and a final go-ahead was expected 
early in 1982. 

The Turkish Government’s plan to build 
a fourth steelworks was temporarily shelv- 
ed in 1981, owing to the world steel crisis 
and lack of available financing. The plant, 
which was to be located at Sivas in eastern 
Anatolia, was originally intended to pro- 
duce 2 million tons per year of steel utiliz- 
ing domestic iron ore and coal. The plan 
was shelved on the advice of the World 
Bank, which was assisting in sorting out 
Turkey’s financial problems. 

Lead and Zinc.—The primary producers 
of lead and zinc ore in Turkey were Etibank 
and Cinko-Kursun Metal Sanayi AS (Cin- 
kur), which was owned 47% by Etibank. At 
Keban near Elazig in central Anatolia, Eti- 
bank operated the Keban Lead and Zinc 
Works, which produced about 50,000 tons 
per year of lead and zinc ore, averaging 
4.0% lead and 4.5% zinc. Annual output 
from the concentrator averaged 4,000 tons 
of 50% lead and 4,000 tons of 41% zinc. 

Cinkur operated the only lead-zinc smelt- 
er in Turkey, located at Kayseri in central 
Anatolia. Cinkur operated several mines in 
the Zamanti area, which produced an aver- 
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age of 80,000 tons per year of lead-zinc ore. 
The Zamanti ore was concentrated and fed 
to the smelter, which had an annual capaci- 
ty of 40,000 tons of electrolytic zinc, 6,000 
tons of lead, and 150 tons of cadmium. In 
1981, the Cinkur plant produced 6,000 tons 
of refined lead and 15,000 tons of zinc slab. 

Several other smaller companies were 
actively mining lead and zinc deposits in 
the Biga Peninsula, encompassing the Prov- 
inces of Balikesir and Canakkale south of 
the Sea of Marmara in eastern Turkey. The 
Biga Peninsula contained over 200 known 
lead-zinc and lead-zinc-copper deposits, 
most of which were claimed in 100 mining 
or prospecting concessions. In Canakkale, 
Canakkale Madencelik Ltd. operated a 
10,000-ton-per-year concentrator, treating 
lead and zinc sulfide ore from its Karundere 
Mine. At Balya, in Balikesir, Turker Izabe 
ve Rafina Sanayii AS operated two 60-ton- 
per-day concentrators, utilizing ore from 
the company’s Handeresi and Halilar 
Mines. Also in Balikesir, Bayramoglu Mad- 
encelik ve Flutasyon Tesisi operated an 80- 
ton-per-day concentrator. Tailings from this 
company's Papazlik Mine and also from the 
Bayla Mines were treated by Etibank at 
Keban to obtain a concentrate containing 
40% lead and 18% zinc. At Dursunbey in 
Balikesir, Andolu Maden Adi Komandit Sti. 
brought onstream a 60,000-ton-per-year con- 
centrating plant. The unit treated ore from 
the company's Alacam Mine, where both 
open pit and underground operations were 
in progress. Also planning new operations 
in the Biga Peninsula were Balkesir Ararat 
Madencelik ve Ticaret and the Galena Min- 
ing Co., both of which owned concessions in 
the area. 

Mercury.— Production of mercury in Tur- 
key continued to decline in 1981, owing 
mainly to the depressed state of world 
demand. Mercury production, which dates 
back nearly 8,000 years, has declined steadi- 
ly from a high of over 10,000 76-pound flasks 
in 1971 to below 4,500 76-pound flasks in 
1980 and 1981. Cinnabar was mined from 
three main districts around Konya, Karabu- 
run, and Aydin in southwestern Turkey. 
Output from these mines was delivered to 
two smelters, both owned by Etibank, at 
Halikoy and Sarayonu. Both smelters pro- 
duced better than 99.99% mercury. Produc- 
tion capacity at Halikoy was 120 tons per 
year, and at Sarayonu, 80 tons per year. 
With demand for mercury low, some of the 
smelting facilities at Halikoy were convert- 
ed to antimony smelting. 
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Tungsten.—Production of tungsten from 
Turkey’s Uludag tungsten mine increased 
slightly in 1981, owing primarily to more 
efficient operation of the concentrating 
plant. The mine was located near the sum- 
mit of Uludag Mountain, 42 kilometers 
from the town of Bursa, in northwestern 
Turkey. The deposit contains approximate- 
ly 9.4 million tons of proven reserves and 
4.9 million tons of probable reserves of both 
wolframite, (Fe, Mn) WO,, and scheelite 
(CaWO,), with an average WO; content of 
0.5%. Mining at Uludag was by both open 
pit and underground methods, but the pit 
was closed from autumn through spring, 
usually about 7 months out of the year, 
because of poor weather and heavy snow- 
falls. Primary output of the mine was schee- 
lite. Ore production in 1981 was estimated 
at 300,000 tons, two-thirds of which came 
from underground. Mining operations at 
the open pit were being carried out by 
private companies under seasonal contract 
from Etibank, which operated the under- 
ground mine, but Etibank planned to take 
over all mining operations in the near 
future. 

The concentrator at Uludag was original- 
ly designed to treat 550,000 tons per year of 
both scheelite and wolframite ore, utilizing 
dry grinding and magnetic separation tech- 
niques for the scheelite and wet grinding 
and magnetic separation for the wolframite 
ore. The dry concentrating circuit, designed 
to treat 1,000 tons per day, had not come 
into full operation, owing to equipment 
problems and inadequate feed from the 
open pit mine. The wet grinding circuit and 
concentrator was being used above its rated 
capacity to handle both types of ore until 
the scheelite system could be redesigned. 
The flowsheet also included a flotation sec- 
tion following magnetic separation. The 
flotation section yielded a rich concentrate 
containing over 60% WO,, while low-grade 
concentrate (20% WO;) was obtained from 
the magnetic separation units. Average re- 
covery from the entire operation was about 
50%. A pilot project utilizing an all- 
flotation” flowsheet design was completed 
in 1981, and studies were in progress to 
determine the feasibility of using this de- 
sign to process all the Uludag ore. 
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Barite.—Production of barite continued 
to expand in 1981, fueled by increased 
demand for high-density drilling muds from 
the petroleum industry. Total reserves in 
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Turkey were estimated at over 10 million 
tons in 1976, but several new discoveries 
since then have raised that estimate consid- 
erably. In 1976, the Government of Turkey 
placed a ban on the export of raw barite to 
increase the value of exports by forcing 
producers to install grinding equipment. 
Since 1976, grinding capacity in Turkey has 
risen to about 500,000 tons per year. About 
90% to 95% of Turkey's barite production 
was exported, mostly to the U.S.S.R. and 


Company 


Bastas Barytes Industry and Trading Co. Ine 


EtlbaHK. o»wrꝛ mr y Rete 
Barit Maden Turk aaaddddddd ____ 
Polbar Baryte Industries ee 
Bager Maden Sanayive Ticaret a 
Kimya Tesisleri Sanayi ve Ticaret a8s2. 


Emas Industrial Minerals sss 
Dolsan Dolgu Maddeleri Sanayi Kollektif Sirketi |... 
Dunmus Yaser veOgullari __________________-~- 
Kale Madencilik- - - -—- --------------------—-- 
Egemetal Madencilik. -—-------------------—-- 


Most of Turkey’s barite deposits were 
located around the Sarkikaraagac, Alanya, 
Maras, and Konya regions. Bastas Barytes, 
the largest barite producer in the country, 
owned large deposits in Sarkikaraagac and 
Alanya but produced most of its raw materi- 
al from a mine near Trabzon. Bastas and 
Kimya Tesisleri (Kimtes) both ground bar- 
ites for other small producers in the country 
in addition to processing their own output. 
Although most of the barite producers in 
Turkey were primarily export oriented, Dol- 
son Dolgu produced ground minerals, in- 
cluding barite, for Turkey’s domestic mar- 
ket. Domestic consumption of barite aver- 
aged about 5,000 to 10,000 tons per year. 

The Central Anatolian Directorate of 
Mining Research and Exploration an- 
nounced late in 1981 that rich barite depos- 
its had been found in the Karaman district 
near Konya. Tests were being conducted to 
determine the level of reserves and quality 
of the deposit. Once the tests were complet- 
ed, the Government indicated it would be- 
gin exploiting the deposit. 

Boron.—Production of boron minerals in 
Turkey increased substantially in 1981, to 
over 1.7 million tons from 1.2 million tons 
the year before. All boron output from 
Turkey has been produced by Etibank since 
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other neighboring countries. Up until about 
1976, all barite was produced by private 
sector companies. Since that time, Etibank, 
the state-owned mining and minerals con- 
cern, has gradually taken a larger share of 
the industry. In 1980, public sector produc- 
tion accounted for about 60% of total out- 
put. The major barite-producing companies 
and their mine and grinding capacities are 
shown in the following table. 


Mine Grinding 
Location, capacity capacity 
mine(s), mill(s) (tons per (tons per 
year) year) 
Alanya-Sarikaraagac, 150,000 120,000 
Trabzon, Antalya. 
Beysehirr 100,000 100,000 
Marash, Adana 50,000 70,000 
Alanya 40,000 50,000 
Sarikaraagac. - ------- 60,000 80,000 
Silifke, Kutahya, 30,000 100,000 

Yarimca, Kocaeli. 

CT E E E AE 60,000 60,000 
Antalya, Eskisehir — _ — _ — 40,000 10,000 
Beysehir_ -—---------- 10,000 10,000 

leeena A 1,000 ae, 
Mersin 1.000 MES 


1979, when the Government nationalized all 
boron, lignite, and iron ore mines. Follow- 
ing nationalization, boron production 
tumbled to about 900,000 tons, and most of 
that was material already in accumulated 
stocks of the former private owners. Con- 
trary to the Government’s expectation of 
increasing output from the mines, Etibank 
produced almost no boron for the 10 months 
following nationalization. In 1980, Etibank 
was able to increase its efficiency and pro- 
duce over 1 million tons, but this was still 
less than the mines had produced under 
private sector ownership. However, boron 
production improved substantially in 1981, 
reaching its highest level ever. Etibank 
devoted a large percentage of its resources 
and management skills to improving the 
production levels of most boron mines. This 
effort was designed to both prove its point 
that the mines had been inefficiently man- 
aged prior to nationalization and, more 
importantly, to generate much needed for- 
eign exchange from boron exports. Boron 
mineral exports generated approximately 
$100 million in receipts for the Turkish 
Government in 1981, up nearly 40% from 
the 1980 level. Turkish borates were export- 
ed mainly to Western Europe, the United 
States, and Japan. 
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Turkey possessed reserves of boron min- 
erals estimated at 490 million tons, most of 
which was high-quality 27% B;O;. This 
represents about 70% of the world's total 
reserves, with the remainder located in 
China and the United States. Turkey was 
the second largest producer of boron miner- 
als in the world, producing about 36% of the 
world's total output. The United States was 
the world's largest producer, with about 
56% of the world total. 

In Turkey, Etibank mined boron from 
three major deposits, at Bigadic, Kirka, and 
Emet, all in northwest Turkey. In Bigadic, 
Etibank operated a 150,000-ton-per-year 
open pit colemanite and ulexite mine and a 
recently completed 150,000-ton-per-year 
concentrator. Output from Bigadic was ei- 
ther exported as concentrate and crude ore 
or delivered to the Bandirma facility for 
processing. In Emet, Etibank operated the 
Emet Colemanite Works, which consisted of 
both underground and open pit colemanite 
mines and a 450,000-ton-per-year concentra- 
tor. Output from the concentrator in 1981 
was 400,000 tons at 40% to 47% B. O,. In 
Kirka, Etibank produced tincal at a rate of 
about 400,000 tons per year. In 1980, Eti- 
bank brought onstream a chemical complex 
at Kirka, designed to produce 180,000 tons 
per year of crude borax pentahydrate, 
60,000 tons per year of refined anhydrous 
borax, and 6,000 tons per year of refined 
borax decahydrate. The complex was un- 
able to operate near its rated capacity 
during the year and produced only a limited 
quantity of boron compounds. 

Most of Turkey’s domestically refined 
boron was produced at Etibank’s Bandirma 
borax and acid plant, located on the Sea of 
Marmara in northwest Turkey. Annual ca- 
pacity of the plant was 55,000 tons of borax 
decahydrate, 35,000 tons of borax pentahy- 
drate, 25,000 tons of boric acid, 20,000 tons 
of sodium perborate, and 120,000 tons of 
sulfuric acid. Several new units were to be 
added to the complex over the next few 
years, including a 100,000-ton-per-year boric 
acid plant under construction by a French 
firm, to be completed in 1982, and a 20,000- 
ton-per-year hydrogen peroxide plant under 
construction by a Soviet company, schedul- 
ed for completion in 1985. Etibank was also 
planning to build a 100,000-ton-per-year bo- 
rax plant in Eskisehir, to be completed in 
1982. Crude and refined borates were ex- 
ported mainly from the Port of Bandirma. 

Cement.—Production capacity of Tur- 
key’s cement industry stood at 19.5 million 
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tons at the end of 1981 and was scheduled to 
reach 22 million by the end of 1982. There 
were 35 operating cement factories in Tur- 
key, 16 of which were run by the public 
sector, and 19, by the private sector. The 
public sector plants, operated by Turkiye 
Cimento Sanayii T.A.S. (Cisan), were mostly 
of relatively small size, producing between 
100,000 and 500,000 tons per year of cement: 
The private sector plants generally had a 
productive capacity of 500,000 tons per year 
or more. The cement industry in Turkey 
has been in a severe slump since 1979, 
owing to a nearly stagnant construction 
industry and shortages of fuel. Cement 
production recovered somewhat in 1981, 
reaching a high of 15 million tons, while 
domestic demand increased only slightly, to 
about 13 million tons from 12 million tons 
in 1980. The remaining 2 million tors was 
exported, bringing in revenues of about $95 
million. 

There were five new plants under con- 
struction in Turkey in 1981, all by the 
public sector. The location of the new plants 
and their annual capacities were as follows: 
Samsun, 620,000 tons; Adiyaman, 610,000 
tons; Diyarbakir, 610,000 tons; Siirt, 620,000 
tons; and Urfa, 1 million tons of cement. All 
but the Urfa plant were to come into 
operation in 1982. Urfa was not scheduled 
to start production until 1984. There were 
no immediate expansion plans for privately 
owned cement plants in Turkey. 

Emery.—Turkey’s production of fine- 
grained emery increased slightly to about 
44,000 tons per year in 1981. Production of 
emery has declined from a high of over 
150,000 tons in 1973 to the current level. 
Most of the decline has come from the 
private sector operations, which produced 
144,000 tons in 1974. Output has declined 
every year since then to the 1981 level of 
about 36,000 tons. Production from the pub- 
lic sector, carried out by Etibank, has been 
irregular, fluctuating between 2,000 and 
10,000 tons per year from 1974 onward. 
Etibank’s production in 1981 averaged 8,000 
tons. The largest private sector producer of 
emery was Lutfullah E. Kitapci Mineral Co. 
Ltd., with a productive capacity of 70,000 
tons per year from several small mines in 
the vicinity of Mugla. Etibank’s share of 
emery production was derived from the 
Milas Mine in western Anatolia. Production 
capacity at the mine was 30,000 tons per 
year of raw emery. 

Turkey produced about 60% of the 
world’s output of emery. Most of the materi- 
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al was produced and exported mainly for 
use in abrasives in raw form, with very 
little processing carried out within the 
country. About 5,000 tons of emery powder 
and abrasives was exported in 1981, com- 
pared with about 34,000 tons of raw emery. 
Most of the output was dried, ground, 
bagged, and exported as unprocessed emery. 
Exports were delivered mainly to France, 
the United Kingdom, the Netherlands, and 
the Federal Republic of Germany. 

Fertilizer Materials.—The Turkish fertil- 
izer industry was able to achieve a dramatic 
increase in production in 1981, with total 
nitrogen content in fertilizers reaching 
672,000 tons, nearly double the 1980 level. 
Consumption of nitrogen fertilizers in 1981 
was about 810,000 tons, compared with 
685,000 tons the previous year, both of 
which were lower than the 1979 figure of 
852,000 tons. The decline in consumption 
was primarily a result of the higher costs. A 
combination of reduced Government subsi- 
dies on fertilizer and high interest rates 
caused farmers to cut back on purchases of 
fertilizer of all types. Consumption of diam- 
monium phosphate (DAP) was lower in 
1981, at 97,200 tons contained nitrogen (N), 
compared with 110,000 tons in 1980. Produc- 
tion of DAP rose from 16,800 tons N in 1980 
to 57,300 tons in 1981. 

This high production level of all types of 
fertilizer meant a substantial reduction in 
imports, the cost of which had been a severe 
drain on the Turkish economy. Imports of 
all types of fertilizers were 330,000 tons N in 
1981, compared with 450,000 tons N in 1980. 
Imports of urea declined from 121,000 tons 
N in 1980 to just 14,000 tons N in 1981. 

The dramatic turnaround in the Turkish 
fertilizer industry was a result of the imple- 
mentation of the Fertilizer Rationalization 
and Energy Saving Project, which was start- 
ed early in 1980 and, by the end of 1981, was 
reaching its second phase. The project 
involved a large-scale restructuring of the 
whole fertilizer sector in an effort to elimi- 
nate the shortages of feedstock, electricity, 
raw materials, and spare parts and improve 
the efficiency of all plants. The Turkish 
Government received a $110 million loan 
from the World Bank to finance the foreign 
exchange requirement of the reorganiza- 
tion. A further $60 million loan from the 
World Bank was applied for late in the year 
to finance the second phase. The entire 
revitalization program was to be completed 
by 1986. 

The project called for plant modifications 
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and additions, an increase in capacity utili- 
zation, improvements in energy efficiency, 
and a reduction in pollution across the 
whole industry. The first phase involved 
modernization of the Bandirma Gubre Fab- 
rikalari plant at Bandirma on the Sea of 
Marmara in northwest Turkey. The origi- 
nal facilities at Bandirma consisted of a 
triple superphosphate plant, a 495,000-ton- 
per-year sulfuric acid unit, a 150,000-ton- 
per-year DAP unit, and a 40,000-ton-per- 
year nitrogen ammonium sulfate plant. 
Three new units were commissioned in 
1981: a 145,000-ton-per-year phosphoric acid 
plant, a 15,000-ton-per-year DAP plant, and 
a 150,000-ton-per-year complex fertilizer 
unit. 

Four other fertilizer plants were under- 
going similar expansions. Gubre Fabrikala- 
ri at Iskederun planned to rehabilitate its 
sulfuric acid and phosphoric acid plants and 
add a 240,000-ton-per-year DAP plant and a 
new ammonium sulfate unit. Akdeniz 
Gubre Sanayii, which operated phosphoric 
acid and sulfuric acid production units at a 
complex in Mersin, was planning to add a 
450-ton-per-day DAP unit and a 600-ton-per- 
day ammonium sulfate plant. Also, E.G.E. 
Gubre was modernizing its 350,000-ton-per- 
year compound fertilizer plant at Foca, and 
KBI, the copper company, was planning to 
refurbish its sulfuric acid facility at Sam- 
sun. Azot Sanayii’s fertilizer plant at Sam- 
sun was also to be restructured. The com- 
plex consisted of a DAP plant and a pyrite- 
based sulfuric acid unit and had the capaci- 
ty for both phosphoric acid and triple super- 
phosphate production. Azot Sanayii's other 
lignite-based ammonia units at Kutayah, 
originally built in 1962, were also to be 
modernized. Istanbul Gubre Sanayii's plant 
at Izmit and Gubre Sanayii's monoammo- 
nium phosphate plant at Yarimca were also 
being expanded. Finally, the Toras Chemi- 
cal and Fertilizer Industry Co. brought 
onstream a 330,000-ton-per-year monoam- 
monium phosphate plant at Ceyhan in 
southern Turkey in 1981. 

This almost total revamping of the indus- 
try resulted in the production of nearly 10 
million tons of fertilizer materials in 1981, 
exceeding the Government's production tar- 
get by 2%. Most of the modernization pro- 
grams included construction of ancillary 
facilities, such as storage tanks, to prevent 
shortages of raw materials and feedstock. 

Phosphate.—With the rest of the fertiliz- 
er industry expanding fairly rapidly, pro- 
duction of phosphate rock also increased in 
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1981. Etibank was the only producer of 
phosphate rock in the country from its 
Mazidag deposit in southeast Turkey. Re- 
serves at Mazidag were fairly extensive, 
estimated at 410 million tons containing 
10% to 25% P.Os. Operating capacity at the 
mine was 250,000 tons per year of phos- 
phate rock, but Etibank was only able to 
produce about 100,000 tons of phosphate 
rock in 1981. Consumption of phosphate 
rock has risen sharply over the past several 
years, from about 650,000 tons in 1978 to 
about 1.2 million tons in 1981. Turkey 
imported nearly all of this domestic require- 
ment in 1981. Phosphate rock was supplied 
by Jordan, 36%; Morocco, 30%; Tunisia, 
18%; Israel, 7%; Togo, 5%; and Taiba, 4%. 
Imports of phosphate rock, Turkey's largest 
and costliest mineral import, were valued at 
over $30 million in 1981. 

. Magnesite.— Production of magnesite in- 
creased substantially in 1981, to about 
880,000 tons of crude ore. About 90% of this 
production was supplied by four companies 
from deposits in the Kutayah, Konya, and 
Eskisehir districts. Kutayah Manyezit Is- 
letmeleri (Kumas), Manyezit AS, and Su- 
merbank all produced dead-burnt magne- 
site, and Continental Madencilik Sanayii ve 
Ticaret (Comag) produced caustic-calcined 
magnesite. 

Manyezit AS operated mines in the area 
between Kutayah and Eskisehir and was 
capable of producing 60,000 tons per year of 
dead-burnt magnesite, but output was well 
below that level. Manyezit, a subsidiary of 
Veitscher Magnesitwerke AG of Austria, 
exported most of its production to Austria. 
Sumerbank produced both  dead-burnt 
magnesite and refractory bricks from its 
operation near Konya. The brick plant had 
a capacity of 26,500 tons per year of chrome- 
magnesite-type refractory bricks from a to- 
tal sinter-magnesite capacity of 40,000 tons 
per year. Kumas was the country’s largest 
producer of magnesite from its mines and 
facilities located near Kutayah. The compa- 
ny was in the process of adding a 31,000-ton- 
per-year brick plant to its three mines, and 
ore preparation and dead-burning facilities 
to further integrate the operation. As part 
of the integration plan, new machinery was 
to be added to the mines, the ore prepara- 
tion facilities were to be modernized, and 
dead-burning capacity was to be increased. 
The expansion program was to be comple- 
ted by 1983. 

Comag was the country’s largest producer 
of caustic-calcined magnesite. Ore was 
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mined in two areas, Tavsanli and Kumbet, 
and calcining plants were located adjacent 
to both mines. Raw material for the Kum- 
bet plant was high-grade magnesite, low in 
silica and iron. The calcining plant was able 
to produce a high-quality product, suitable 
for use in electrofused magnesia products. 

Perlite.—Perlite production remained at 
about the 26,000-ton-per-year level in 1981. 
Etibank and Zihni International Trade and 
Marketing were the major producers, but 
Etibank operated the largest grinding and 
expansion plant, at Cumaovasi, Izmir. Eti- 
bank began operating the facility in 1975. 
Annual production capacity from the plant 
was about 140,000 tons of processed perlite 
and 50,000 to 60,000 cubic meters of expand- 
ed perlite. Raw material for the processing 
plant was supplied from two mines, one 
adjacent to the plant and one several kilo- 
meters away at Minassa. Reserves at the 
Cumaovasi deposit were placed at 4.5 mil- 
lion tons measured and another 5.6 million 
tons indicated. Perlite from the Minassa 
deposit had significantly better expansion 
characteristics than Cumaovasi ore. Re- 
serves at Minassa were estimated at about 7 
million tons, 3.4 million tons of which were 
measured. 

Zihni International, a Turkish shipping, 
trading, and mining company, operated an 
open pit mine near Izmir, with a capacity of 
50,000 tons of perlite ore per year. Zihni 
recently bought the majority of equity 
shares in Ege Perlit to obtain ownership of 
its small perlite expansion plant. Pabalk 
Ticaret Ltd. also operated a perlite expan- 
sion plant. Other producers of perlite, all 
with a capacity of 10,000 tons per year or 
less, were Izmir Perlite Mining and Indus- 
try Ltd., Anadolu Per-Mer Madencilik San- 
ayii ve Ticaret Ltd. Sti., and Durun Urun. 
Most of Turkey's production of perlite was 
used in construction materials and sold on 
the local market. Turkey hoped to market 
some of its unexpanded perlite overseas in 
the near future. 
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In 1981, Turkey's energy situation im- 
proved considerably, although temporary 
power interruptions and cutbacks were still 
necessary in some cases. The country's cur- 
rent installed electric generating capacity 
was 5,553 megawatts, 3,182 megawatts of 
which were produced by thermal (oil and 
coal) powerplants, and 2,351 megawatts by 
hydroelectric plants. About 35% of the ther- 
mal plant electricity was supplied by oil- 
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fired furnaces, and 6596 from coal, mostly 
lignite. Production of electricity stood at 23 
billion kilowatt-hours in 1980 and rose to 25 
billion kilowatt-hours in 1981. Turkey's 
gross electrical energy demand stood at 27.3 
billion kilowatt-hours in 1981, which led to 
the importation from the Soviet Union and 
Bulgaria of 1.89 billion kilowatt-hours of 
electricity. About 83.4% of Turkey's domes- 
tically produced electrical energy was sup- 
plied by the Turkish Electricity Authority 
(TEK), which was operated by the Govern- 
ment. The remainder was supplied by other 
domestic organizations. 

Turkey's difficulties with imported oil 
convinced the Government that the best 
answer to the energy problem was to utilize 
the country's huge reserves of lignite to 
produce power. Increasing coal production 
capacity and building coal-fired thermal 
powerplants were given top priority by the 
Government. Of the 21 thermal power- 
plants that were to be completed by 1986, 1 
was to use natural gas, 1 was to use diesel 
fuel, 1, hard coal, and the remaining 17, 
lignite. All these projects operating at full 
capacity were to provide Turkey with an- 
other 16.7 billion kilowatt-hours of electrici- 
ty beyond the current level of 25 billion 
kilowatt-hours. Many of the planned proj- 
ects have yet to be initiated, and attaining 
this production target seemed unlikely giv- 
en the shaky state of Turkey's finances. 
Some projects have nearly been completed, 
however, and significant increases in elec- 
tricity production did seem likely over the 
next several years. 

Coal.—Turkey possessed significant re- 
serves of both hard coal and lignite. Hard- 
coal reserves were estimated at 1.26 billion 
tons, and lignite reserves were estimated at 
about 7 billion tons. Production of both 
types increased in 1981, from 3.7 million 
tons of hard coal in 1980 to 7.6 million tons 
in 1981, and from 12.7 million tons of lignite 
in 1980 to over 18 million tons in 1981. TKI 
was the sole producer of hard coal in the 
country and produced about 85% of all 
lignite. Turkey imported about one-third of 
its coking coal and high-grade coke require- 
ments, however, mostly from the United 
States. Imports of coking coal have aver- 
aged 925,000 tons per year over the past 4 
years, costing the Government about $60 
million per year. Turkey did not need to 
import any lignite. TKI, the coal producer, 
worked closely in conjunction with TEK, 
which was responsible for setting up ther- 
mal power stations in coal mining areas. 
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Ten expansions or new coal-fired power 
projects were under construction in 1981 by 
TKI and TEK. Efficiency at most of the 
operating plants was improved in 1981, 
which led to an average increase in produc- 
tion for both hard coal and lignite of about 
15%. 

Hard coal was produced in the Zonguldak 
region by TKI. Coal has been mined in the 
region since 1860. The mines were operated 
by Eregli Komuleri Isletmeri under the 
authority of TKI. Coal was produced from 
several mines in the area, including Kandi- 
li, Kozlu, Uzulmez, and Gelik. About 2 
million tons of the total output of hard coal 
was allocated for use as coking coal. All of 
this output was supplied to the Eregli steel 
plant, whose coking coal charging capacity 
was 1.5 million tons per year. Coking coal 
for the other steel plants was imported. 

Lignite was produced in several areas in 
Turkey and concentrated mostly in the 
eastern and western parts of the country. 
Up until 1978, between 30% and 50% of the 
country’s lignite production was from pri- 
vate sector companies. In October 1978, the 
Turkish Government, in an attempt to in- 
crease lignite production, nationalized near- 
ly all of the private sector holdings. Con- 
trary to increasing lignite production, annu- 
al output declined over 30%, mainly be- 
cause the Government did not have the 
human or financial resources to operate the 
mines. Lignite production fully recovered to 
its highest level ever in 1981, with output 
reaching 18 million tons. The private sec- 
tor’s share in lignite production was down 
to about 15%. 

TKI produced most of its lignite from five 
major lignite mining establishments, most 
of which were integrated with onsite ther- 
mal power stations. Production capacity at 
these sites alone was expected to reach 100 
million tons of lignite per year by 1990. The 
largest of the lignite mines were located at 
Seyitomer, Beypazari, Soma, Afsin Elbi- 
stan, and Tunebilek, nearly all of which 
were undergoing some degree of expansion 
in 1981. Production capacity at Beypazari 
was to be expanded to 3 million tons per 
year by 1984, at a cost of $83 million. 
Capacity was also to be upgraded at Tunebi- 
lek to 2.05 million tons per year, at a cost of 
$24 million, and production from Seyitomer 
was to reach 2 million tons per year early in 
1982, at a cost of almost $20 million. Two 
large projects were nearing completion late 
in 1981, both of which were integrated 
lignite mines and thermal power stations. 
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The Soma thermal power project (Soma 
Isiklar), located in far western Turkey, was 
to be the first of the new generation of 
power projects in Turkey to come online. 
After a 4-year delay caused by lack of 
financing, the first of four units was to 
begin producing electricity early in 1982. 
The entire project, once complete in 1985, 
was to consume over 5 million tons of 
lignite to produce 660 megawatts of electric- 
ity per year. The plant will supply power to 
the entire northwestern portion of Turkey. 
Lignite was also to be supplied by a second 
mine, Soma-Denis, located near the power- 
plant. 

By far the largest and most ambitious of 
Turkey’s new integrated power stations was 
the TKI Afsin-Elbistan project, where con- 
struction was continuing on a 20-million- 
ton-per-year lignite mine and a 2,400- 
megawatt thermal powerplant. This plant 
was to be the largest lignite-fueled power- 
plant in the world. Cost of the project, being 
built by Foster-Wheeler Corp., United 
States, and many other corporations, was 
estimated at over $3 billion, 60% of which 
required foreign financing. The first phase 
of the project was to come onstream late in 
1982. The first phase alone was to utilize 
nearly 60,000 tons per day of lignite and 
employ about 61,000 people. The second 
phase involved mining an additional 20 
million tons of lignite for use with four 
other electric generators. 

These two projects were only the first on 
a lang list of powerplants and lignite mines 
scheduled to come into operation before 
1995. Other large projects were under con- 
struction at Mugla-Yatagan, where 3.5 mil- 
lion tons per year of lignite was to be fed to 
a thermal power station, and Sivas-Kangal, 
where 4.2 million tons per year of lignite 
was to be integrated with another power- 
plant. Other projects further down the line 
were to be located at Bursa-Orhaneli, 
Bursa-Keles, and Tekirdag-Saray. 

Petroleum.—Turkey's petroleum situa- 
tion improved somewhat in 1981, rebound- 
ing from near disaster in 1979-80, but the 
country continued to be plagued by massive 
balance-of-trade deficits caused by the high 
level of oil imports. Turkey imported 85 
million barrels of crude oil in 1981, valued 
at $3.46 billion, and $613 million worth of 
refined oil products, bringing the country's 
total oil import bill to over $4 billion. The 
country's receipts from all its exports, on 
the other hand, were estimated at about 
$4.5 billion. Imports of petroleum repre- 
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sented almost 50% of the country's total 
imports in 1981, which were estimated at 
about $8.8 billion. Turkey imported 84% of 
its crude oil requirement in 1981, and as 
domestic crude oil production levels off, the 
share of imports was expected to increase to 
accommodate any increase in domestic con- 
sumption. Turkey imported almost one-half 
of its crude oil requirement from Iraq in 
1981 through the Kirkuk Yumurtalik (Bo- 
tas) pipeline. The remaining supply was 
derived 24% from Libya, 15% from Iran, 
and 13% from Saudi Arabia. This increased 
level of imports considerably eased the sup- 
ply situation for Turkey, where for the 
previous 2 years, lack of fuel has caused 
frequent blackouts and power shortages. 
The recovery of Turkey's economy and the 
relatively soft conditions on the world oil 
market contributed to the overall improve- 
ment in energy supply, but the country 
continued to spend nearly all its foreign 
exchange receipts for oil imports. This situ- 
ation probably will not improve during the 
next several years until most of Turkey's 
energy needs can be supplied by coal and 
lignite. 

Production.—Turkey's domestic produc- 
tion of crude oil reached 16.9 million barrels 
in 1981, representing a 1.4% increase over 
the 1980 level, but still well below the 19- to 
20-million-barrel level maintained from 
1975 to 1979. Turkey’s crude oil production 
has declined steadily since 1969, when it 
reached an alltime high of about 70,000 
barrels per day, to 1980, when it reached an 
alltime low of 46,000 barrels per day. Com- 
bined with the slight increase in production 
in 1981 was a decrease in consumption, by 
about 2 million barrels from 1980 to 1981. 
As Turkey’s economy begins to expand, 
consumption of petroleum was expected to 
increase fairly steeply, most of which would 
have to be supplied by imports. Turkey 
produced about 16% of its crude oil require- 
ment in 1981. 

The largest oil-producing company in 
Turkey was TPAO, which produced about 
40% of the country’s total output. N.V. 
Turkes Shell, a subsidiary of Shell Oil of the 
United States, produced about 30%, and 
Mobil Exploration Mediterranean Inc., a 
Mobil Oil Corp. U.S. subsidiary, and Ersan 
Sanayii both produced about 15% of the 
country’s total. The prospects for TPAO’s 
future appeared mixed in 1981. It was the 
largest company involved in oil develop- 
ment in the country and had the authority 
of the Government behind it. It also held 
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many of the new promising areas for oil 
exploration and has made several signifi- 
cant discoveries in the past few years. Its 
problems, however, stem from the age of its 
producing wells, which averaged well over 
10 years old. If TPAO was able to bring new 
fields online as rapidly as it would like, the 
company predicted it could be producing 
about 25,000 barrels per day by the middle 
of the decade. With TPAO drilling less than 
50 production wells in 1981, it seemed likely 
that production would continue to decrease 
as its older wells depleted the reservoirs 
over the next few years. 

TPAO was in the process of implementing 
secondary recovery techniques at its West 
Raman Oilfield. Turkey's Bati Raman (West 
Raman) Oilfield, located in southeastern 
Turkey near the Bay of Iskenderun, was the 
countrys most prolific field, producing 
about 7,500 barrels per day in 1981. The 
secondary recovery program involved 
pumping carbon dioxide into injection wells 
to boost the production level. An 81-kilo- 
meter pipeline was to be built in 1982 to 
transport carbon dioxide to the field. Re- 
serves at Bati Raman were estimated at 300 
million barrels, but only a fraction of this 
was recoverable because of the heavy 
weight and generally low quality of Raman 
oil. With the enhanced recovery program in 
full operation, TPAO hoped to extract up to 
20,000 barrels per day from the field, but 
this level was unlikely before 1985. 

One of the most promising TPAO discov- 
eries in recent years was located in the 
southern Dincer region, where two produc- 
tion wells had been drilled into a field of 
unknown size. The first well was capable of 
producing about 3,400 barrels per day of 
crude oil, and the second was to achieve a 
similar flow rate. TPAO planned to drill 
three additional wells into the structure 
early in 1982, and it was hoped that output 
from the Guney Dincer Field would equal 
that of the Raman Field, and possibly sur- 
pass it by 1983. 

Realizing that Turkey's oil industry was 
not expanding to meet the country's needs, 
the Government took a new approach, as 
part of its economic reform program of 
1980, to encourage foreign participation in 
the industry. The idea behind the new 
approach was to make Turkey more attrac- 
tive for oil exploration by the multinational 
companies, and thereby attract new tech- 
nology to boost Turkey's sagging produc- 
tion. New decrees were issued by the Gov- 
ernment that removed many of the disin- 
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centives of the old petroleum code. Compa- 
nies were no longer required to sell all their 
oil production domestically at below market 
prices and were allowed to export 35% of oil 
produced from new wells at world market 
prices and to use receipts from this oil to 
repatriate capital and profits. Also, areas 
that had been open only to TPAO for 
exploration became available for lease to 
foreign oil companies, in joint-venture ar- 
rangements with TPAO. In 1981, over 20 
foreign oil companies had discussed explora- 
tion in Turkey with TPAO, but most compa- 
nies were awaiting clarification of the new 
decrees, including legal guarantees against 
nationalization and protection against cur- 
rency devaluation, before beginning work. 

Exploration. —The pace of exploration for 
oil and gas picked up somewhat in 1981, 
with 31 new petroleum exploration licenses 
issued during the year, only 7 of which went 
to TPAO. The majority of these licenses 
went to private Turkish companies, includ- 
ing Ersan Petroleum Corp. and Comag, the 
magnesite producer. Comag was to search 
for oil in Siirt Province under a 3-year 
license. Thirty-eight exploration licenses 
were released during the year, and another 
eight expired. Two hundred and two li- 
censes were carried over by Turkish corpo- 
rations during the year, and 11 licenses 
were renewed. Figures were not available 
for Turkish private sector drilling. 

TPAO was the most active company in- 
volved in petroleum exploration during the 
year, drilling an estimated 85 exploration 
wells, 17 of which encountered hydrocar- 
bons. The most promising discoveries were 
at Guney Dincer in the TPAO Nusaybin oil 
exploration field, 20 kilometers from Ca- 
murlu, near the Syrian border. TPAO was 
also focusing attention on the Korkandil 
region in the Pervari district, mainly 
around the towns of Baykan and Kozluk. 
Drilling was to begin on the Korkandil 
Field, where oil had been discovered several 
years earlier. Drilling in this area was 
delayed because of access problems to the 
field. TPAO was also exploring for oil south 
of the Adana petroleum region in the Medi- 
terranean and south of the Hafay petrole- 
um region, also in the Mediterranean, both 
of which were located outside of Turkish 
territorial waters. Onshore work was also 
being accelerated in southeastern Anatolia, 
Trakya, Adana, and the Salt Lake region of 
central Anatolia. TPAO also began to em- 
phasize its exploration for natural gas re- 
serves. Exploration for and production of 
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natural gas was to be encouraged for the 
first time in Turkey's new petroleum code. 
Significant reserves of natural gas were 
discovered by TPAO in 1980 at Thrace, 
where initial production from a single well 
flowed at 3 million cubic feet per day and 
has since risen to almost 6 million cubic feet 
per day with several new wells onstream. 
Natural gas production was utilized at local 
cement factories and for electricity produc- 
tion. 

There were many foreign oil companies 
conducting exploration work in Turkey in 
1981, including several U.S. companies. 
Shell, which produces almost one-half of 
Turkey's oil already, was exploring the 
Agachan site in the Siverek district of Urfa 
under two exploration permits. Other U.S. 
companies operating in Turkey were Phil- 
lips 66, Occidential Petroleum, Sunmark of 
California, and Union Texas Co. Union 
Texas picked up eight exploration licenses 
in 1981, covering about I million acres in 
Mardin, Urfa, Hakari, and Siirt Provinces. 
All the licenses carried 3-year terms. Other 
foreign companies exploring for oil in Tur- 
key were Veba, of the Deminex group (Fed- 
eral Republic of Germany), CFP-Total 
(France), Azienda Generali Italiani Petroli 
S.p.A. (AGIP) (Italy), and Salem Energy 
(Sweden). AGIP bought a 51% interest in 
Salem’s production and exploration con- 
tract, offshore in Turkey’s Iskenderun Bay. 
AGIP became operator of the concession 
and began drilling with the Saipem II drill- 
ship. Results of the drilling were unavail- 
able by yearend 1981. Iskenderun Bay was 
considered one of the more promising areas 
for oil exploration in Turkey. 

Refining.—Turkey’s four operating oil re- 
fineries produced more than the country’s 
requirements for gasoline and light distil- 
lates but fell short of domestic needs for 
diesel oil, fuel oil, and other middle and 
heavy distillate products. About 2 million 
barrels of naphtha, gasoline, kerosine, and 
jet fuel were exported in 1981, while about 
20 million barrels of diesel oil and fuel oil 
had to be imported. 

All four of Turkey’s oil refineries were 
owned by the Government petroleum orga- 
nization TPAO. Total crude oil throughput 
capacity at all the refineries was estimated 
at about 120 million barrels per year, but 
actual throughput of all four refineries was 
placed at 100.2 million barrels in 1981, 
which represents a substantial improve- 
ment over that of 1980, when refinery 
capacity utilization was about 75% compar- 
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ed with 83% in 1981. Most of the improve- 
ment resulted from a return to near full 
capacity of the TPAO Anadolu Tasfiyehane- 
si AS refinery. The plant, originally owned 
by Mobil Oil Corp. (United States), Royal 
Dutch/Shell (Netherlands), British Petrole- 
um, and Marmara Refining, was nationaliz- 
ed in 1979 because it was operating below 
capacity. TPAO was unable to improve 
matters, however, and devised an agree- 
ment allowing Mobil to continue operating 
the refinery while using oil supplied by 
TPAO. Capacity at the ATAS refinery was 
estimated at about 90,000 barrels per day of 
crude oil input. TPAO also owned the 
Turkish Petroleum Corp.’s two refineries at 
Batman and Aliaga. Throughput capacity of 
the Batman refinery was 21,000 barrels per 
day, and the Aliaga facility was capable of 
processing 75,000 barrels per day of crude 
oil. 

The fourth TPAO refinery was operated 
by Istanbul Petrol Rafinerisi Anomin Sirke- 
ti (IPRAS). The refinery, Turkey’s largest, 
was nearing completion of an expansion 
project designed to raise throughput capaci- 
ty from 170,000 to about 270,000 barrels per 
day. Although IPRAS was owned 99% by 
TPAO, it was given authority to operate 
autonomously from the state. IPRAS, in 
addition to operating the most efficient 
refinery in the country, did most of the spot 
market purchasing of crude oil for Turkey, 
imported and processed all the country’s 
liquefied petroleum gas, and helped negoti- 
ate its long-term supply contracts. 

Pipelines.—The maintenance and oper- 
ation of the Iraq-Turkey pipeline took on 
strategic importance in 1981. Turkey receiv- 
ed about 40% of its domestic oil require- 
ment from Iraq through the Botas pipeline. 
For Iraq, the pipeline was of equal impor- 
tance, it being the only operable means of 
exporting crude oil. Capacity of the pipeline 
was about 200 million barrels per year in 
1981, but only about 42 million barrels of 
that was supplied to Turkey. The remainder 
was exported from the seaport of Iskende- 
run. Iraq was interested in increasing the 
flow through the pipeline to about 700,000 
barrels per day to increase the country’s 
export revenues. Further down the line was 
a plan to increase the capacity of the line to 
1 million barrels per day through the addi- 
tion of several new pumping stations. The 
pipeline operated fairly continuously dur- 
ing the year despite several instances of 
breakdowns and sabotage. 

Turkey was also involved in negotiations 


THE MINERAL INDUSTRY OF TURKEY 


with Iran regarding the purchase of oil and 
the possible construction of pipeline facili- 
ties. Turkey planned to increase its pur- 
chases of Iranian oil from about 10 million 
barrels in 1981 to about 30 million barrels 
in 1982. The two countries also signed a 
preliminary agreement to deliver Ira- 
nian natural gas to Europe via a pipeline 
through Turkey. Also planned was a pipe- 
line from northwest Iran to Turkish ports 
around Iskenderun. This gradual increase 
in supply from Iran and Iraq was a major 


1029 


factor in easing Turkey's petroleum situa- 
tion in 1981. In light of the current glut in 
the world oil market, Turkey was taking 
advantage of both countries’ growing need 
for export revenues and renegotiating its 
contracts whenever possible. Payment for 
oil to both countries was with goods and 
services as well as with foreign currency. 


yc een Division of Foreign Data. 
z Where ry, values have been converted from 
Turkish 1 lira “LT to U.S. dollars at the rate LT112.0= 
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The Mineral Industry of the 
U.S. S. R.! 


By Richard M. Levine? 


Reported production in the ferrous metals 
sector either grew slowly or declined. In 
1981, production of raw steel, finished rolled 
output, and steel pipe was less than plan- 
ned, and iron ore production fell below its 
1980 level. Crude oil production, including 
gas condensate, rose 0.9% to 4.48 billion 
barrels, falling slightly short of the planned 
target. Natural gas production rose 7% to 
16.4 trillion cubic feet, compared with a 
planned 16.2 trillion cubic feet. Production 
of coal, which was to be substituted increas- 
ingly for oil as a fuel in 1981, not only fell 
below the planned target but declined 2%. 
Better results were obtained in 1981 in the 
production of electric energy and cement, 
which rose 2% each. 

In 1981, production of the Ministry of 
Nonferrous Metallurgy increased 0.3%, 
which was slightly below the planned tar- 
get, but labor productivity decreased 0.4% 
in comparison with the 1980 level. For the 
year, the Ministry of Ferrous Metallurgy 
production increased 0.5%, which was 3% 
below the planned target, and labor produc- 
tivity dropped by 0.4%. 

Indexes of several important economic 
indicators either failed to increase as plan- 


ned or declined. According to official Soviet 
statistics, in 1981, national income rose 
3.2%, compared with a 3.8% growth in 1980; 
growth did not attain the 1981 planned 
target of 3.4%, which was the lowest in the 
last decade. Industrial output rose 3.4% in 
1981; this was lower than both the planned 
growth of 4.1% and the 1980 industrial 
production growth rate of 3.6%. Growth in 
industrial labor productivity, an important 
factor in achieving economic growth with 
the current labor shortage, rose only 2.7% 
compared with a planned 3.6%. 

Occupying one-sixth of the world’s land 
surface, the U.S.S.R. has large reserves and 
resources of many minerals and in 1981 was 
a significant factor in world mineral trade. 
The U.S.S.R. was the world’s leading pro- 
ducer of asbestos, cement, manganese ore, 
petroleum, platinum-group metals, potassi- 
um salts, and steel. It occupied second place 
in the world, following the United States, in 
the production of aluminum, coal, lead, 
natural gas, and phosphate rock; ranked 
second after Canada in the production of 
nickel; and second after the Republic of 
South Africa in gold and chrome ore output. 
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Table 1.—U.S.S.R.: Soviet reported industrial production 


(Million tons unless otherwise specified) 


Pro- 
Commodity 1980 1981 duction 1982 
Planned! Reported Planned Reported change, planned 
percent 
Iron orte 276 245 N 242 99.1 NA 
Pin a a 115 107.3 NA 107.8 100.5 113.7 
Steel, rar) 157 148 156.8 149 100.4 156.2 
Rolled finished ferrous metall 109 103 109.2 103 100.1 108.5 
, raw (bituminous, anthracite, lignite) 745 716 738 704 98 728.3 
Petroleum, crude including condensate 606 603 610 609 100.9 614 
Natural gas (billion cubic meters - - - - 435 435 458 465 107 492 
Mineral fertilizers. __—---------—- 115.5 104 113.8 €109 105 119.1 
Steel pi de 18.5 18.2 18.5 18.3 100.5 18.8 
PEPPCC!üõĩõĩ[ i Lu NA 125 128.5 121 102 NA 
Power, electric (billion kilowatt-hours) ... 1,295 1,295 1,335. 1,325 102 1,365 


*Estimated. NA Not available. 


11980 planned figures, with the exception of iron ore, are the revised goals because targets for many commodities were 
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Government Policies and Programs.—In 
1981, major emphasis was placed on the 
efficient use and conservation of fuel and 
raw materials. Savings in raw materials 
were considered possible at all stages of the 
production process. For example, in mining, 
up to the following amounts of raw materi- 
als were left in deposits: coal, 30% to 40% of 
resources; natural gas, 50%; petroleum, 
70%; and iron ore, 200%. At the same time, 
many useful ore constituents were not 
being recovered including antimony, bis- 
muth, gold, tungsten, silver, and zinc.* 

A substantial opportunity for savings ex- 
isted in reducing losses of raw materials in 
the production, transportation, and storage 
processes. Reportedly, if the metal losses in 
metalworking were reduced by one-half, 
this would be equivalent to increasing the 
production of finished rolled metals by 10%. 
In nonmetallics, particularly big losses oc- 
curred at all stages of production, transport, 
and application of mineral fertilizer.* 

Owing to a shift in the last two decades of 
mineral production to more remote areas in 
the east and north and to declining ore 
grades, the cost of mineral production rose 
considerably. According to Soviet calcula- 
tions, the capital-output ratio for mining 
would increase 150% from 1965 to 1985.“ 
Savings in mineral and energy resources 
were considered important owing both to 
rising domestic production costs and in- 
creased prices on the world market. In the 
llth &year plan (1981-85), the following 
goals were set for reducing consumption of 
materials: rolled ferrous metals, 1896 to 
20%; steel pipes, 10% to 12%; and nonfer- 
rous metals, 9% to 11%. 

Production of finished rolled steel declin- 


ed from its 1978 peak, but there was growth 
in the output of machine building and 
metalworking. This created a shortage and 
led to an attempt to lower metal consump- 
tion. Much room for economy in the use of 
Steel existed. Machinery and equipment 
were generally heavier than their Western 
counterparts, and their production required 
more fuel and energy. Furthermore, the 
machinery produced was not energy effi- 
cient, which led to energy losses in other 
economic sectors.? 

Waste in machine building and metal- 
working, along with other sectors, was stim- 
ulated by the Soviet practice of measuring 
production in terms of the weight of output. 
This led to production goals being met by 
building heavy machinery and equipment.* 
In mining, it led to the production of low- 
grade ores, and in metallurgy, to the pro- 
duction of lower quality products. 

When production was measured in ruble* 
value of output instead of tons, enterprises 
tended to use more expensive raw materials 
to increase the value of output. The intro- 
duction of the net production indicator was 
an attempt to eliminate this incentive by 
excluding from the value of output expendi- 
tures for materials and energy purchased 
outside the enterprise. This reform was 
being introduced slowly into the Ministries 
of Ferrous and Nonferrous Metallurgy.“ 

Increased effort was to be made to utilize 
and recover secondary materials. In 1981, 
secondary materials accounted for one-third 
of steel and one-fifth of nonferrous metal 
production. Efforts, however, to economize 
by using secondary materials often resulted 
in waste. Quotas for recycling metal were 
met at times by scrapping good metal and 
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machinery." 

Gas and coal were to be substituted for oil 
as a fuel wherever possible, and nuclear 
power was to be rapidly developed. In 1981, 
however, expansion of the nuclear power 
industry was not occurring as rapidly as 
planned.“ 

As of January 1, 1982, new wholesale 
prices went into effect for Soviet raw mate- 
rials. The new prices were intended to fully 
account for the cost of raw materials and to 
use the profit motive to stimulate the pro- 
duction of priority resources and to econo- 
mize on the use of resources. This was the 
first revision of wholesale prices since 1967. 
Prior to the price reform, many resources 
were being extracted at a loss; ie. the 
extraction was subsidized.'* Also, the num- 
ber of extracted raw material components 
for which an enterprise would be paid was 
expanded to increase recovery of products. 
For industrial consumers, wholesale prices 
were set to encourage appropriate substitu- 
tion. For example, prices of gas were set at 
an average 20% lower than those for fuel 
oil. 

Mineral Industry Labor.—The low rate 
of overall growth in the Soviet industrial 
labor force in the 1980’s, estimated at 0.7% 
annually, posed a serious constraint to eco- 
nomic growth, including mineral develop- 
ment. Growth in the labor force varied 
considerably in the different ethnic regions. 
Many major new mineral production areas 
were in the already labor-deficient regions 
of Siberia and the Soviet Far East, and 
there had not been an adequate migration 
of workers to these areas despite numerous 
wage and benefit incentives. The Soviets at 
times had to rely on a costly program of 
flying in shifts of workers for limited peri- 
ods to provide labor at some mineral devel- 
opment sites. It was reported in the Soviet 
press that in West Siberia, the main source 
of oil and gas, 60,000 exploration workers 
were employed.'* 

The coal mining industry made greater 
use of wage incentives to attract and retain 
workers. In 1981, a wage increase was 
announced in the coal mining industry. 
Although miners' pay and working hours 
were better than the Soviet average, there 
were frequent complaints about having to 
work on free days. In addition, full-time 
operation hindered necessary maintenance 
work. 

Increased use of Council of Mutual Eco- 
nomic Assistance (CMEA) labor was being 
considered for mineral development, but 
the CMEA countries had their own labor 
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problems and would probably not be able to 
supply labor in adequate measure. Owing to 
the problem in labor supply, the Soviets 
needed to increase labor productivity, 
which could be partially accomplished by 
importing state-of-the-art equipment from 
Western countries. The major means of 
acquiring hard currency to pay for this 
equipment was by sales of minerals to 
Western countries, particularly oil and 
gold. Sales of gas to Western Europe from 
the trans-Siberian pipeline, scheduled to 
commence in the mid-1980's, could compen- 
sate for loss of revenues from lagging oil 
production. The Soviets could further use 
the foreign exchange earned from gas sales 
to buy high-technology equipment to in- 
crease oil production. 

Mineral Industry Technology.—Declin- 
ing ore quality further increased the need 
for mechanization and high-technology 
equipment. During the 1980's, the metal 
content was calculated to decrease 10% to 
15% in the majority of nonferrous ores and 
12% to 15% in iron ores.““ Over 60% of 
nonferrous metal ore was mined in open 
pits. 

Soviet industry experienced many diffi- 
culties in supplying the mining and metal- 
lurgical sector. The Soviets had been able, 
at times, to develop good experimental mod- 
els of needed equipment but then were 
either unable to introduce these items into 
production or produce them in quantity. No 
satisfactory base model for a heavy-duty 
bulldozer could be developed. Production of 
110- to 180-ton dump trucks lagged; produc- 
tion of 75-ton dump trucks was insufficient, 
and the trucks were technologically behind 
foreign models.“ In 1980, capacity of dump 
trucks used in nonferrous open pit mining 
averaged 33.8 tons, and there had been 
inadequate growth in dump truck capac- 
ity.'* Production of shovels with a 12.5- to 
20-cubic-meter capacity was also insuffi- 
cient, and there was an inadequate supply 
of drilling machinery, particularly in north- 
ern areas.'* Also lacking were small-scale 
mechanized devices for underground work. 
Lack of this equipment was blamed for 
declining production in the coal industry. 

A continued effort to improve the quanti- 
ty and quality of equipment was planned for 
1981-85. The production of large-diameter, 
multilayered steel pipeline, which was 
being imported from Western countries, 
was to receive special attention. 

A major concern for mining in remote 
areas was the electricity supply. Also, owing 
to increased mining in remote areas, there 
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was a need for improving the quantity and 
quality of locomotives and freight cars, 
particularly specialized rolling stock for 
mineral transport.?! 

The Plan for 1982.—The plan called for a 
3% growth of national income in 1982, 
which was lower than the attained growth 
of 3.2% in 1981. The 1982 growth-rate target 
for industrial production was 4.7%, which 
was higher than the unattained target of 
4.1% in 1981, when growth was 3.4%. Capi- 
tal investment in 1982 was to grow 3% as it 
did in 1981. The 1981 plan called for a 596 
growth. Investment was to be directed to- 
ward intensive structural improvements. 
For example, while electric energy output 
was to increase only 2.696, the growth in 
nuclear electric power was to increase 24%. 

Investment in iron and steel was to be 
directed toward developing progressive 
and economical" metal products. This was 
in keeping with the goals of the 11th 5-year 
plan to produce more cold-rolled sheet, im- 
proved alloys, and special steel pipes and to 
develop power metallurgy, oxygen convert- 
er and electric steel production, and contin- 
uous casting. The poorest performance in 
Steel production in the past was registered 
in improving the assortment and quality of 
output. Although the steel industry had in 
past years fallen short by 10% to 15% in 
achieving investment goals, it had fallen 
short by 40% to 50% in achieving invest- 
ment goals for diversification and improv- 
ing quality. 

In production of nonferrous metals, em- 
phasis was to be placed on expanding the 
ore base, modernization and expansion of 
existing enterprises, and improving extrac- 
tion and processing techniques. During 
1981-85, aluminum output was to increase 
15% to 20%; copper production, 20% to 
25%; and nickel and cobalt production, at 
least 30%. Increases were planned in the 
production of lead, magnesium, molybde- 
num concentrates, precious metals, tung- 
sten, columbium (niobium), and other alloy- 
ing elements. 


MINERALS YEARBOOK, 1981 


Exploration.—In 1981, the volume of geo- 
logical work accomplished for the Soviet 
Ministry of Geology increased 6.6% compar- 
ed with that of 1980. The volume of deep 
drilling increased 5.2% including a 13% 
increase in Tyumen' Oblast'. However, 
growth in the volume of deep drilling was 
lower than planned, and deep-drilling goals 
for oil and gas were not met. This failure 
was attributed to serious organizátional and 
planning deficiencies that resulted in insuf- 
ficient equipment being supplied for winter 
work, particularly for the R.S.F.S.R., includ- 
ing Tyumen’ Oblast’. The complaint was 
raised that inadequate technological sup- 
port for geological work led to an increase 
in accidents.?* 

The Ministry of Geology called for an 
intensified search for bauxite, copper, lead, 
tin, and zinc and also called for a greatly 
intensified search for oil and gas, not only 
in Siberia but also in Soviet Central Asia. 
The intended growth in coal use necessitat- 
ed increasing coal reserves in Siberia, the 
Soviet Far East, and Kazakhstan. Owing to 
fertilizer shortages, emphasis was being 
given to increasing reserves of phosphates 
and potash. 

A sharp increase was called for in the 
volume of geological survey work, but the 
complaint was also raised that many major 
reserves waited a long time for develop- 
ment. Also, after development, substantial 
losses occurred in enrichment and process- 
ing of ores while many potential byproducts 
were not recovered.”* 

In the coming years, exploration was to 
be carried out by deep drilling and seismic 
sounding, particularly in the search for oil 
and gas deposits. The Soviets claimed to 
have drilled the world's deepest borehole to 
a depth of 10.8 kilometers in the Kola 
Peninsula. Despite the emphasis on deep 
drilling, there was little incentive for it 
because quota fulfillment was based on the 
number of meters drilled, regardless of the 
depth. 
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A Soviet decree of April 1956 classified as 
secret statistics on output, enterprise capac- 
ity, and production plans in physical units 
of output of nonferrous, precious, and rare 
metals and some nonmetallics. Soviet trade 
data on precious metals had not been avail- 
able for decades, and in 1976, the Soviets 
stopped publishing trade statistics for non- 
ferrous metals. Production and trade data 
were available for ferrous metals and some 


nonmetallics. 

Some information was available on most 
mineral commodities and could be used in 
determining the relative size or growth of 
the mineral industry. However, Soviet in- 
formation had to be carefully qualified. 
Comparisons with Western countries were 
difficult because Soviet statistics showed 
minerals produced rather than usefully con- 
sumed. 
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Table 2.—U.S.S.R.: Estimated! production of mineral commodities? 


(Thousand metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum: 
Ore and concentrate: 
Bauxite, 26% to 57% alumina . — 
Nepheline concentrate, 25% to 30% alumina _ _ 
Alunite ore, 16% to 18% alumina________—_ 
Kum... 8 


Metal, smelter: 
Pri 


Arsenic, white (As203) do 
Beryllium: Beryl, cobbed, 10% to 20% BeO _ _ - do- _ _ - 
Bismuth, mine output, recoverable metal content 


do____ 
Cadmium metal, smelter______________ do____ 
Chromium: 
Crude chrome ore, 30% to 40% Cr303 _______-_- 
Marketable chromite, 45% to 56% Cr203 _______ 
Cobalt: 
Mine output, recoverable metal content.. tons 
Metal, smelter _________________-~_ do ... 


SPOT 
Gross weight, 0.5% to 2% (Uu 
Metal content, recoverable. . 


Secondary 
Gold, mine output, metal content 
thousand troy ounces. . 
Iron and steel: 


Iron ore, 55% to 63% Fe)... 

Iron ore, metal content!!! 

Agglomerated products:* 
Sinh! cS os 
Pellet n os uA teras ene eee 


Metal: 

Pig iron and blast-furnace ferroalloys: 
Pig iron for steelmaking” 
Foundry pig i Ta tue ce D. s 
Spiegeleisen® 
Ferromanganeseess 
Other blast-furnace ferroalloys* s ___ 


otal 
Electric- furnace ferroallo sss 
oo steel t s 62 Spree 8 
Semimanufactures:“ 


Pipe stock `- ------------------ 


Plates and shee 
More than 5 ilinet thick... 


Unspecified shapes for sale 
Other and unspecified ____________ _ 


Total semimanufactures 


See footnotes at end of table. 


1977 


7,850 


241,851 
132,019 


158,195 
36,170 


98,692 
17, 800 
"15 
725 
"100 


"107,392 


"2,000 
146,678 


103,935 


1978 


865 
90 
810 
170 
8,000 


246,251 
134,369 


159,564 
45,005 


"102, 496 


1979 


241,738 
131,453 


"157,427 
44,012 


"101 ,205 


108,955 
72,400 
149,099 


38,116 
1,989 
6,040 
1,880 


13,592 
19,682 


105,117 


1980 


900 
95 


845 
170 


8,300 


244,113 
132,885 


153,818 
90,894 


141, 941 
38,483 
8,066 


6,020 
1.976 


*13,900 
*20,600 


34,500 
10,898 
4.137 
1,115 
725 
70 


$104,878 
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1981P 


890 
170 


8,425 


242,000 
131,400 


155,000 
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Table 2.—U.S.S.R.: Estimated' production of mineral commodities? —Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981P 
METALS —Continued 
Iron and steel —Continued 
Selected end products: 
Total pipes and tubes 17,021 17,563 18,185 18,180 18,265 
Cold-rolledsheet |... 7,054 7,017 7,019 6,887 7,551 
Electrical sheet* |... 1,154 1,178 1,152 1,178 1,136 
Cold-reduced striꝰ?7??t 431 471 477 500 NA 
Mine output, recoverable metal content 7405 1410 7410 410 410 
Metal, smelter: 
r ee s eae 1405 410 1410 410 410 
Secondary - - -- ------------------- 1205 1210 1215 215 220 
Magnesium metal including secondary .........- 65 70 72 75 78 
ese ore:? 
Gross weight! 8.595 9,057 0 9,750 9,400 
Metal content ____________._--------- 904 2,945 3,162 3,040 2,930 
Mercury metal including secondary 
76-pound flasks_ — 58,000 60,000 61,000 62,000 63,000 
o bdenum, mine output, metal content ton 9,700 9,900 10,200 10,400 10,900 
ickel: 
Mine output, metal content |... 7147 1149 7151 154 158 
Metal, smelte!rrk rk „„ r167 7169 1171 174 176 
Platinum: group metals, mine output, metal content 
thousand troy ounces. . 3,100 3,150 3,200 3,250 3,350 
aver metal including secondary _ _ _ _ __ _ _ _ do— 45, 000 46,000 46,000 46,000 46,500 
in: 
Mine output, recoverable metal content. tons 33,000 34,000 35,000 36,000 36,000 
Metal, smelter: 
imap 8 do- 33,000 34,000 35,000 36,000 36,000 
Secondarr /h o---- 12,000 12,000 12,000 12,000 12,000 
Total: zung ipee tcr do_ ___ 45,000 46,000 47,000 48,000 48,000 
Titanium: 
Concentrates 
Ilmen ite do— 400,000 410,000 410,000 420,000 425,000 
Rütile: 1 88 do... 710,000 710,000 710,000 10,000 10,000 
Metal n -v ĩðͤ v E MEE Sr do— 000 85,000 36,000 ,000 ; 
Tungsten concentrates, metal content do- 8,200 : 8,700 8,700 8,850 
Vanadium 11. a PADRE UR do- 18 500 rg, 000 rg 000 9,500 9,500 
inc: 
Mine output, recoverable metal content 735 770 770 785 790 
etal: 
Primary o i c xc LL 135 770 770 785 790 
Secondary jj qe ĩ E 80 80 80 80 
Zirconium metal. — - ---- ---------------—-- 65 70 15 15 75 
NONMETALS 
Asbestos_ — - — . er LE 1,900 1,945 2,020 2,070 2,105 
Bürié -eanan a ⁰⁰m mt 88 450 415 500 500 
Boron minerals and compounds 
Gross weight | ---------------------- 180 200 200 200 200 
BaOs content____________________-_-_ 136 140 140 40 40 
FHF ³ü¹üi.iA ĩð— earls 64 66 67 68 
Cement, hydraulic 127,056 126,956 123,019 125,049 127,000 
Clays: Kaolin including china clay - - - ---------- 300 400 2,500 f 2,500 
Corundum, naturaslall! „ tons 000 „500 8,500 8,600 8,600 
Diamond 
Gel 3 oe - thousand carats_ _ 2,100 2,150 2,200 2,250 2,100 
Industrial. do— 8.200 8.400 8,500 í 8, 
%% ⁰ tU UL ce do... 10,300 10,550 10,700 10,850 10,600 
HF! nds y E 215 225 230 
OMS OOM aoc ie m 290 300 310 310 320 
FCC. ea eee eos 500 510 520 520 530 
Graphite << ee ee Ee 95 100 100 100 105 
G "i JJC ĩðVuſàd Ge et ͤ RET a 5,300 902 5,400 5, 
ö ]·ͤ[l³ ts 
Lithium minerals, not further specified - - -- - - ---- 50 55 
Lime, dead-burndtdgdk”ekss 23,500 23,500 24,000 24,500 25,000 
e 
JJ ES A E ane EE Te ME 3,700 3,800 3,900 4,000 4,150 
Marketable DIOdüct 8 1,850 1,900 1,950 2,000 2,015 
MESE ERR SCC 8 44 45 46 4 4 
Nitrogen: N content of ammonia - ~- - - - - -------- 710,700 11,300 12,200 12,400 12,600 
!C.ôõÜ˙ê: i i . ĩ iu atu E. s 3⁴ 360 360 


See footnotes at end of table. 
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Table 2.—U.S.S.R.: Estimated! production of mineral commodities? —Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981P 
NONMETALS —Continued 
Phosphate rock: 
de ore: 
Apatite, 17.7% Pass 41,000 42,300 44,100 346,500 41,500 
Sedimentary rock, 18% PO 122, 850 123, 124, 150 24, 800 25,500 
QU P 163,850 165, 800 68,850 71,300 73,000 
Concentrate: 
Apatite, 39.4% PO 15,500 15,962 16,330 317,300 17,700 
Sedimentary rock, 19% to 25% PO 711,425 111,750 112,075 12, 400 12,750 
%%%%%%é³·ö%ê! y ⁊ↄ aD PE 126,925 721,112 T28.405 29,700 30,450 
Potash: 
Ore, gross weight 62,900 61,750 50,000 360,800 63,000 
K20 equivalent®______________________ 8,347 8,198 6,635 8,064 8,350 
Pyrites, gross weint 17, 800 71,800 77,800 7,900 8,000 
Salt, all types 14,300 14,500 14, 300 14, 600 14,600 
ium compounds, n.e.s.: 
Sodium carbonate |. 4,876 4,858 4,782 4,780 4,800 
Sodium sulfate: 
atural —— cnc ee eek 320 330 340 350 350 
Manufacture 230 240 240 250 250 
Sulfur: 
Frase ooo eee a EUER a 500 800 800 900 925 
Other native 2,400 2,100 2,100 2,800 2,850 
S content of pyrites ___________________- „500 ; ; 3,550 3,600 
Byproduct: 
Of coal. o uc citu 8 40 40 40 40 40 
Of metallurgy. - - --- --_- 2,190 2,210 2,210 2,310 2,350 
Of natural gas 920 1,100 1,100 ,200 1,250 
Of petroleum ____________________~- 200 200 200 
——— ð K See — M 9,740 10,550 10,550 11,000 11,215 
Sulfuric acid*___§_§___________________-_ 21,104 22,411 22,364 23,033 ,100 
%% 4 410 480 490 500 
MINERAL FUELS AND RELATED 
MATERIALS 
7 
Anthracite --------------------—--———- 79,000 79,000 79,000 79,000 79,000 
Bituminous: 
CORDE oana ha C Lu ⁰ 185,000 185,000 185,000 185,000 185,000 
Other (not further specified) - -- - ... F291,100 1293, 140 289,960 288,954 276,000 
Total “hard” coal? |. 555,100 557,140 553,960 552,954 540,000 
Lignite and brown coal ________________~- 167,025 166,484 164,704 163,417 164,000 
Coke: Coke oven, beehive, breeze, gas coke |... : 86,400 ; 86, 86,000 
Fuel briquets: 
From anthracite and bituminous coal 715 700 1650 600 600 
From lignite and brown coal!!! „“. 7, 840 7,302 16,777 6.185 5,900 
Tota esti cs ates 8,555 8,002 17,427 6.785 6.500 
Gas, natural, marketed: 
As reported? . . . million cubic meters 346,003 372,194 406,597 435,217 465,000 
Converted- ____________ million cubic feet. 12,218,923 13, 143,845 14,358,770 15, 369,471 16, 421,243 
eat: 
Agricultural u sse "200,000 215,000 225,000 235,000 280,000 
Fuel use __----------------------——- 60,000 60,000 60,000 60.000 60,000 
OU BRAGS ⁵ĩ˙˙ Se eo eer 8 735,000 "35,500 736,000 36,250 337,000 
Petroleum: 
Crude: 
As reported, gravimetric units 545,799 571,531 585,571 603,207 609,000 
Converted, volumetric units 
thousand 42-gallon barrels__ 4,011,623 4, 200, 753 "4,303,947 4,433,571 4, 476, 150 
Refinery products h) 392,722 403,048 415,000 NA 
*Estimated. Preliminary. Revised. NA Not available. 
1Unless otherwise specified. 
Ancludes data available through Oct. 13, 1982. 
Reported in Soviet sources. 


“Reported in United Nations sources. 


5Estimate based on total of spiegeleisen and blast-furnace ferromanganese reported by United Nations sources. 
Data do not add to total shown because of independent rounding. 
7Run-of-mine coal. The average ash content of coal shipped from mines was 20.2%, and the average calorific value was 


slightly more than 5,000 kilocalories per kilogram (9,000 British thermal units per pound in 1977). 


Not distributed by type and, therefore, not suitable for conversion to volumetric units. Data include all energy 


products and some nonene 
coke, white spirit, unspecifi 


products as well as refinery fuel and exclude petrochemical feedstocks, paraffin, petroleum 
minor nonenergy products, and refinery losses. 
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The Soviet Ministry of Foreign Trade 
administered all foreign trade through 
more than 70 foreign trade organizations. 
Laws of comparative advantage played less 
of a role in foreign trade than did Govern- 
ment objectives. Two major Soviet objec- 
tives were to integrate the economies of 
Eastern Europe with the Soviet economy 
and to earn sufficient hard currency to 
purchase essential commodities, such as 
grain and advanced technology and equip- 
ment. 

Mineral exports were used to meet both 
objectives. The Soviet Union was the chief 
supplier of fuel and other raw materials to 
the CMEA states, and mineral exports were 
the chief source of hard currency earnings. 
The U.S.S.R. provided the great majority of 
CMEA imports of oil, gas, iron ore, pig iron, 
rolled ferrous metals, nonferrous metals, 
phosphate fertilizers, etc. The CMEA states 
did not pay for these imports with hard 
currency but rather supplied the Soviet 
Union with manufactured goods that were 
often of a higher quality than those pro- 
duced domestically. 

Over four-fifths of all Soviet hard-cur- 
rency export earnings came from raw mate- 
rials, and over one-half of the hard-currency 
earnings came from oil. Other significant 
hard-currency-earning mineral exports in- 
cluded chrome ore, diamonds, gold, natural 
gas, nickel, platinum-group metals, urani- 
um compounds, and others. With the com- 
pletion of the trans-Siberian pipeline to 
Western Europe in the mid-1980's, gas sales 
could compensate for loss of revenues from 
declining oil sales. 

The Soviets attempted to meet their hard- 
currency earning goals by selling a combi- 
nation of the least amount of minerals at 
the highest prices; many commodities ex- 
ported were not actually surpluses and 
could easily have been consumed in the 
domestic economy. During periods of in- 
creased economic need, to gain entry into a 
market, or for political purposes, the Sovi- 
ets were willing to sell in a depressed 
market or below the world market price. 

Although a large mineral exporter, the 
Soviet Union was also a mineral importer. 
Approximately 11% of Soviet imports were 
minerals. For some commodities such as tin, 
bauxite, fluorite, and high-quality steel 
products, the Soviet Union did not produce 
enough to meet its domestic needs. For 
other commodities, Soviet mineral imports 
served to supply regions far from Soviet 


sources of supply, to overcome temporary 
supply breakdowns, or as a political gesture 
to help friendly countries. 

In 1981, Soviet foreign trade turnover 
(exports plus imports) increased 17% com- 
pared with the 1980 figures. For 1981, Sovi- 
et trade turnover with developed market 
economy countries increased 1296; with 
CMEA countries, 14%; and with the devel- 
oping countries, 37.5%. 

Regarding major mineral exports, in 
1981, Soviet oil deliveries to many Western 
European countries decreased. Estimated 
oil deliveries to the CMEA states, about 590 
million barrels, were near the 1980 level. 
Estimated Soviet gold sales of 250 tons in 
1981 approximately tripled compared with 
that of 1980. There was a large increase in 
Soviet selling in late 1981 despite the fact 
that the price of gold had fallen. Along with 
the need to buy grain owing to another poor 
harvest, it was speculated that these sales 
could have been made in part to prop up the 
Polish economy. The Soviet Union tradi- 
tionally marketed gold in Zurich and in 
1981 resumed making deliveries to London. 
Soviet titanium exports to the Western 
World continued in 1981 after speculation 
that the Soviet Union was going to cease 
exporting titanium. The Soviet Union also 
supplied Western European countries with 
enriched uranium. 

Increased trade with Western Europe in 
1981 was especially pronounced in the case 
of Finland, which became the Soviet 
Union's second largest market economy 
trading partner. The U.S.S.R. supplied Fin- 
land with crude oil, petroleum products, 
natural gas, nuclear fuel, coal, coke, and 
electricity and obtained ships and marine 
equipment, machinery, cables, other steel 
products, etc. In 1981, Finland was negotiat- 
ing for the construction of a joint Soviet- 
Finnish nuclear powerplant to be built in 
Finland. The Soviets had already assisted 
Finland in constructing two nuclear power- 
plants with a capacity of 440 megawatts 
each. 

The Federal Republic of Germany re- 
mained the Soviet Union's principal West- 
ern World trading partner. Construction of 
the trans-Siberian pipeline and the subse- 
quent gas deliveries were to greatly in- 
crease the volume of Soviet-West German 
trade. It was foreseen that when the pipe- 
line came onstream, it would provide a 
minimum of 30% of the West German 
natural gas requirements. 
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Upon completion of the pipeline, France 
also would be importing a sizable amount of 
its natural gas from the Soviet Union. 
Other Western European countries that 
were committed or were negotiating to re- 
ceive gas from the pipeline included Aus- 
tria, Belgium, Italy, the Netherlands, Spain, 
and Switzerland. The trans-Siberian pipe- 
line was to supply Western Europe annual- 
ly with 1.1 to 1.4 trillion cubic feet of 
natural gas. 

The Federal Republic of Germany, 
France, and Italy were to be major suppliers 
of pipeline equipment, along with other 
Western European countries. Japan also 
was to be a major equipment supplier. The 
assistance of Western countries in the pipe- 
line construction was considered an impor- 
tant factor in enabling the Soviets to meet 
their timetable for gas sales to Western 
Europe. 

Trade turnover between the United 
States and the Soviet Union increased in 
1981, with a large trade balance in favor of 
the United States. Corn and wheat dominat- 
ed U.S. exports, and the Soviets also pur- 
chased some equipment for use on the 
trans-Siberian pipeline. Principal Soviet ex- 
ports to the United States were mineral 
commodities including ammonia, chrome 
ore, gold, heavy and light fuel oils, naphtha, 
nickel, platinum-group metals, secondary 
aluminum, and titanium. In 1981, the Unit- 
ed States increased exports of molybdenum 
concentrates to the U.S.S.R. and began 
exporting copper concentrate. 


Table 3. —U.S.S.R.: Exports to the 
United States 


(Million dollars) 


Commodity 1980 1981 
ight fuel oil, testing 25° A.P.I. or more, 
ybolt Universal viscosity at 100* F of 
less than 45 seconds -. 80.7 
Anhydrous ammonia ------------- 94.8 78.4 
Nickel, unwrought _ - - ------------ 20.7 37.8 
Palladium - - ------------------ 946 31.1 
Gold bullion, refined _ - - - - - - -- - --- - 85.7 21.4 
Naphthas derived from petroleum, etc., | 
J ee ͤ Kk ĩð2q. 5.0 18.8 
Uranium compounds, fluorides ~~ - 34.6 113 
Heavy fuel oil, testing 25* A.P.I. or more, 
rr pe viscosity at 100* F of more than 
125 seconds 2a 9.5 
Platinum-group metals and combinations, 

5 ͤͤͤ ĩðͤ ⁵ b ae "n 
atinum sponge -----------+»---- : : 
Rhodium... - ---- 2 6.3 8.5 
Aluminum waste and crap Aes 3.0 
Palladium bars and plates 11.7 2.8 

Chrome ore: 
46% or more chromic oxide 1.7 2.8 
Not over 40% chromic oxide 3.8 2.5 
Titanium sponge, unwrought. _ _ _ _ _ _ _ 2.7 1.7 
Platinum bars, plates, etc... ~~ 7.0 16 


1Reported figure for January-June 1981. 
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In 1981, sanctions previously imposed by 
the U.S. Government because of the Soviet 
invasion of Afghanistan were lifted, allow- 
ing Occidental Petroleum Corp. to continue 
shipments of superphosphoric acid to the 
Soviet Union in exchange for ammonia. At 
the end of 1981, the United States imposed 
trade sanctions against the Soviet Union in 
reprisal for the imposition of martial law in 
Poland. The sanctions affected, among oth- 
ers, U.S. companies supplying equipment or 
technology directly or indirectly for use on 
the trans-Siberian pipeline. 

Regarding trade with Asia, Japan was the 
Soviet’s fifth largest market economy trad- 
ing partner. According to a 1981-85 trade 
agreement, Japanese exports to the Soviet 
Union were to include rolled ferrous prod- 
ucts, tinplate, steel pipe, cable goods, other 
steel products, etc., while Japanese imports 
were to include aluminum (secondary), as- 
bestos, chrome ore, ferroalloys, graphite, 
magnesium, nickel, crude oil and petroleum 
products, palladium, petroleum coke, pig 
iron, platinum, rare earths and metals, 
steel scrap, titanium sponge, and zinc. 

In 1981, Japan agreed to a further $38.7 
million loan for the development of the 
Neryunga coking coal complex in South 
Yakutia. Original loans of $450 million in 
1974 to buy Japanese machinery and equip- 
ment were made with the goal of enabling 
the U.S.S.R. to supply 84.4 million tons of 
coking coal to Japan over a 16-year period, 
beginning with a 3.2-million-ton shipment 
in 1983. Owing to delays in development, 
deliveries might not begin on schedule. 

In 1981, the Soviet Union signed a 20-year 
agreement with the Japanese firm Sakhalin 
Oil Development Corp. (SADECO) to build a 
$95 million plant for liquefying natural gas, 
and SADECO contracted to import 3 million 
tons of liquefied natural gas annually. Con- 
struction of the plant was scheduled to 
begin in 1982, but deliveries were not con- 
sidered likely to begin until 1986. The 
U.S.S.R. was cooperating with Japan in 
offshore oil development off Sakhalin Island 
in the Sea of Okhotsk. Production from 
offshore wells had not yet begun. 

The U.S.S.R. was replacing the United 
States as India’s largest trading partner. In 
1981, the U.S.S.R. entered into agreements 
to help India develop oil, coal, steel, and 
alumina facilities. In 1981, India was to 
import crude oil supplied in transfer ar- 
rangements by the U.S.S.R. from Persian 
Gulf sources and refined products from the 
U.S.S.R. A trade agreement for 1981-85 
provided for India to import asbestos, fertil- 
izers, nickel, refractories, rolled steel prod- 
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ucts, sulfur, and zinc. The U.S.S.R. met 
most of its demand for strategic-grade mica 
from imports from India and, according to 
the 1981-85 trade agreement, was also to 
import alumina, barite, and pig iron. 

In 1981, the U.S.S.R. declared a willing- 
ness to help Pakistan develop nuclear and 
thermal power and to aid in oil exploration. 
However, the tension between Pakistan and 
the U.S.S.R. over the invasion of Afghani- 
stan may have made this offer difficult to 
accept. 

In other parts of Asia, the U.S.S.R. was 
the major supplier of oil to Vietnam and 
Kampuchea, and a portion of Soviet deliver- 
ies to Vietnam were reportedly diverted to 
Laos. However, consumption of oil in these 
Asian countries had dropped sharply since 
the early 1970's. In 1981, the Soviet Union 
and Vietnam signed a contract setting up a 
joint enterprise for cooperative oil and gas 
development on Vietnam's southern coastal 
shelf. No mention was made of exploration 
in the disputed northern waters of the 
Tonkin Gulf adjacent to an area in which 
China recently made oil and gas strikes. In 
addition, the Soviet Union assisted Vietnam 
and Laos in tin development, presumably in 
exchange for tin. 

In Mongolia, a joint Soviet-Mongolian 
enterprise, Mongolsovtsvetmet, handled 
92% of the output of Mongolia’s mining 
industry. Along with copper and molybde- 
num, the U.S.S.R. assisted Mongolia in the 
development of coal, fluorite, gold, and 
phosphate reserves. 

In the Mideast, in 1981, the Soviet Union 
increased its deliveries to Iran of steel and 
fertilizers. Soviet imports from Iran includ- 
ed 2.2 million tons of oil and lead-zinc and 
copper ores. The Soviet Union had assisted 
Iraq in the development of oilfields and in 
1981 was assisting Iraq in maintaining oil 
production. 

In Africa, the majority of Soviet trade 
was with North African countries; Libya, 
Algeria, Egypt, and Morocco were the lead- 
ing Soviet trade partners. Angola, Mozam- 
bique, Ghana, Guinea, Nigeria, and Ethio- 
pia were the leading trade partners in the 
rest of Africa. Soviet exports to Africa 
consisted mainly of manufactured goods, 
including armaments. Soviet imports were 
primarily agricultural products, fuels, and 
raw materials, including bauxite from 
Guinea, ores and concentrates from the 
Congo, nonferrous metal concentrates from 
Mozambique, pig iron from Algeria, fuel 
from Libya and Mali, and superphosphate 
from Morocco. 
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In 1981, in South America, the Soviet 
Union signed a contract with Brazil to 
purchase bauxite for its Nikolayev alumina 
plant on the Black Sea. The U.S.S.R. also 
agreed to supply Brazil with 20,000 barrels 
of oil per day for 5 months at a price of $35 
per barrel. This agreement was to be rene- 
gotiated before the end of 1981. Soviet oil 
shipments represented approximately 3% 
of Brazil's oil imports. The Soviets were also 
providing technology to Brazil for a coal 
gasification process. 

The U.S.S.R. was an important trade 
partner for Cuba, a Caribbean member of 
CMEA. Cuba was providing the U.S.S.R. 
with nickel and cobalt concentrates, and the 
U.S.S.R. was participating in their develop- 
ment in Cuba. In 1980, petroleum and 
petroleum products accounted for over 2596 
of Soviet exports to Cuba. Other exports 
included rolled steel, nonferrous metals, 
and fertilizers. 

In 1981, the U.S.S.R. agreed to assist Cuba 
in the construction of a nuclear powerplant. 
The Soviets had been involved in aiding 
Cuba in nuclear research since 1967, when 
an agreement was concluded for installing 
an experimental nuclear reactor in Cuba. 
The Soviets had been further instrumental 
in establishing nuclear research centers in 
Cuba. 

Trade with the CMEA countries compris- 
ed almost one-half of total Soviet trade 
turnover and was particularly important in 
the mineral area. Other centrally planned 
economy countries with which the U.S.S.R. 
conducted trade in mineral products includ- 
ed China and North Korea. In 1981, the 
U.S.S.R. increased its exports of pig iron, 
rolled steel products, and steel pipes to the 
centrally planned economy countries. 

The German Democratic Republic was 
the Soviet Union's largest trade partner, 
and raw materials made up a large portion 
of exports to that country. According to a 
1981-85 trade agreement, the German Dem- 
ocratic Republic was to import annually 
from the Soviet Union 140 million barrels of 
petroleum, 230 billion cubic feet of natural 
gas, 1.7 million tons of iron ore (iron con- 
tent), 960,000 tons of pig iron, 130,000 tons 
of aluminum, 42,300 tons of copper, 1.3 
million tons of coke, and 4.2 million tons of 
hard coal. The German Democratic Repub- 
lic imported a number of other minerals 
from the Soviet Union such as zinc, lead, 
and magnesium, but figures were not re- 
ported. These planned imports from the 
Soviet Union during 1981-85 were to be 
essentially the same as the 1980 import 
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figures. Nevertheless, indications were that 
oil shipments in 1981 fell below their 1980 
level of 140 million barrels.** 

Despite shortfalls in Polish shipments, 
Soviet reciprocal deliveries of raw materials 
to Poland in 1981 remained at approximate- 
ly the 1980 level. The Soviet Union supplied 
approximately 4096 of Poland's raw materi- 
al needs, including 100% of the natural gas 
and 75% of crude oil and iron ore. Soviet 
deliveries to Poland in 1981 included 96 
million barrels of crude oil, 22 million 
barrels of petroleum products, 190 billion 
cubic feet of natural gas, 9 million tons of 
iron ore (iron content), 69,000 tons of asbes- 
tos, and 53,000 tons of aluminum. Poland, 
however, reduced its coal exports to the 
U.S.S.R. from 9.5 million tons in 1980 to 5.5 
million tons in 1981. Polish sulfur exports to 
the U.S.S.R. reportedly increased in 1981. 

Although Hungary conducted the majori- 
ty of its trade with market economy coun- 
tries, it was dependent on the Soviet Union 
for the majority of its raw material imports. 
Hungary imported approximately 70% of 
its crude oil, 4096 of its natural gas, and a 
large percentage of its ore and metal re- 
quirements from the Soviet Union. In 1981, 
Hungary, as part of a continuing exchange, 
was to export 330,000 tons of alumina to the 
Soviet Union and to receive 165,000 tons of 
aluminum in return. Indications were that 
a certain amount of this aluminum was 
held back as a smelting fee. 

Romania was the only CMEA country 
that did not rely on the Soviet Union for the 
majority of its imported raw materials; 
Romania also reportedly paid for Soviet oil 
imports in hard currency at world market 
prices. Soviet crude oil exports to Romania 
in 1981 were projected to remain at their 
1980 level of 11 million barrels. The Soviet 
Union supplied approximately 45% of Ro- 
mania's imported iron ore and 20% of its 
imported phosphate along with pig iron, 
rolled ferrous and nonferrous metals, and 
ferroalloys. When more complete Soviet 
trade data were last published in 1975, the 
Soviet Union was reportedly supplying Ro- 
mania with asbestos, apatite, copper, and 
aluminum. According to a 1981-85 trade 
agreement, the Soviet Union was to supply 
Romania with apatite, asbestos, coke, cok- 
ing coal, ferroalloys, iron ore, natural gas, 
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pig iron, rolled ferrous and nonferrous met- 
als, steel, etc. In 1981, Romania's importe of 
coke, coking coal, copper, and iron ore from 
within CMEA were expected to fall below 
their 1980 level. 

Czechoslovakia imported almost 70% of 
its fuel and raw materials from CMEA 
countries, particularly the U.S.S.R. In 
1981, Czechoslovakia was scheduled to re- 
ceive from the U.S.S.R. 130 million barrels 
of crude oil, 307 billion cubic feet of natural 
gas, 8 million tons of iron ore (iron content), 
and 1 million tons of pig iron, along with 
chrome ore, manganese ore, ferrous and 
nonferrous metals, ferroalloys, etc. In 
1981, Czechoslovakia was to export to the 
U.S.S.R. 300,000 tons of steel pipe, of which 
120,000 tons was for use in the oil and gas 
industries. 

The U.S.S.R. and Bulgaria also signed a 
trade agreement for 1981-85. The value of 
trade for this period was to equal 40 billion 
rubles. During 1976-80, the Soviet-Bul- 
garian value of trade was 28 billion rubles. 
During 1981-85, the Soviet Union was to 
supply Bulgaria with energy and raw mate- 
rials including coal, crude oil and oil prod- 
ucts, electric energy, iron ore, ferrous and 
nonferrous metals, natural gas, etc. 

The Soviet Union was engaged in a num- 
ber of assistance and cooperative programs 
with the CMEA countries. All of the East 
European full CMEA member countries and 
Cuba were developing nuclear power pro- 
grams, and all except Romania were doing 
so with Soviet assistance. The U.S.S.R. sup- 
plied nuclear fuels to the CMEA countries 
and reprocessed the spent fuels. Further- 
more, a number of CMEA countries were 
participating in nuclear development proj- 
ects within the Soviet Union for which they 
were to receive energy in return. 

The CMEA countries were also cooperat- 
ing in other mineral development ventures. 
These included Petrobaltic, an offshore 
drilling consortium including the U.S.S.R., 
Poland, and the German Democratic Repub- 
lic, organized for drilling in Baltic waters 
and the Kiembay asbestos complex in Oren- 
burg Oblast’, U.S.S.R., with a projected 
capacity of 500,000 tons per year, which was 
being built with a one-third investment of 
the CMEA countries in return for one-third 
of the output. 
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Table 4.—U.S.S.R.: Estimated production, trade, and consumption of mineral 
commodities in the U.S.S.R. in 1981 


(Thousand metric tons unless otherwise specified) 


Apparent 
Commodity Production Imports Exports consump- 
tion 
METALS 
Aluminum 
loj MMC 4,600 3,700 (!) 8,300 
Nepheline con centrale 2,500 S un 2,500 
Mundes ee 600 eat 600 
Alümina ha a Se eg y i Ei 2,800 1,200 — 4,000 
etal: 
I1)))˖;˖ö(õ Ee E 1,800 1 600 1,200 
Secondary. um ue e eee E Lu 1 e 70 
Ainet 88 tons 8.200 900 PM 9,100 
Arsenic, white (Asz O)) do— 7,750 2 35 1,115 
Beryllium, 10% to 20% Beo do - 1,800 (!) (1) 1,800 
Bismuth oo ee ae Ba do— 100 ofa 175 
Cadmiull. m ee ee Se ee ee eee do... 2,900 150 45 3,005 
Chromium, 30% to 56% Cra o 2,400 a 800 1,600 
＋IjI!II VVL. AC O t tons 2, 1.600 De 3,850 
Copper 
jj TT 950 100 240 810 
Secondary os cmi ²³⁰ Aq ͤ ³ mA wmv. . e ee E 95 2 1 79 
BO POENE yh E EE thousand troy ounces. . 8,425 -- 8,038 387 
Iron and steel 
TT i. du ue 2242,000 ae 40,000 202,000 
Sd a eh ees eae at eee Se LE 155,000 PM c 155,000 
Pellot  — a ee ae ß ac mires E. 54,100 9,000 45,100 
— ron and ferroalloys _____._______----------- 107,800 (1) 4,600 103,200 
teel: 
FCC uiii 8 2149, 000 (!) 800 148,200 
Rolled. oi we PEE rre 2103,000 7,500 6,600 103,900 
| + eo aa oA OT Pg Oe rE 51,000 ches ,500 48, 
Lead: 
i dd a PNE 410 90 100 400 
Secondary -- , ñ E e LC 220 e. "n 220 
Magnesium metalalalalLxAlALn 78 € 3 15 
Manganese orrtr eee 29.400 . 1.250 8.150 
l 888 76-pound flasks- 63, ig (1) 63,000 
Molybdenum: e tons. _ 10,900 800 (3) 11,700 
Nickel- cenaa eea meu ei E ed 158 18 40 136 
Platinum-group metals thousand troy ounces. . 3,350 (#) 1,700 1,650 
ad JJ... ae ee The A ee eee ee etree do- 46, 500 1.000 EN 41,500 
n: 
h etai. i tores tons 36,000 15,000 PE 51,000 
h te ee do- 12,000 an "" 12,000 
Titanium metals ___________.__-_-------- do— 38, 500 oe 3,600 34,900 
cy re ene EE E 9 8.850 1.400 1) 10,250 
Zinc: 
mc cg ] ⅛ n ( 8 790 80 100 770 
Secondary _----------------------------—- 80 m oe 80 
NONMETALS 
Asbestos Lr ee ene She 2,105 (1) 525 1,580 
/ ³˙¹à1½yʒf mt ⁊ . OEC 500 500 ee 1,000 
Boron, B2Os content --------------------------- 40 ae 10 30 
Cement a ee y ee a 2127,000 600 3,500 124,100 
— —————— ————— — —— M 2,500 (1) 250 2,250 
Corundum, naturall“““““!llll tons 8.600 2.000 d 10,600 
Diamond: 
a E SEEE E tl ec I e E thousand carats_ . 2,100 (1) 1,200 900 
1L M ⁵ T — ae Orcus 8,500 (È) 700 7,800 
5 VJ V0BꝙB——ꝛ m aia ee 550 0) ($) | 2 
BldSDET oun. cede ME M 
Fertilizer materials 
Pheay E = Content: leur t 12,600 100 2,500 10,200 
pene 
O, ee ee 47,500 M (4) 47,500 
Concentrate, 39.4% PO 17,700 d 5,000 12,700 
Sedimentary rock: 
Ore, 18% Poůuhn?ssn”vn 25,500 * E 25,500 
Concentrate, 19% to 25% PO 12,750 ice 700 12,050 
Potash, KO equivalent nn 8,350 zS 3,000 5,350 
l...... 557888 550 A 1,080 
Graphite ia eet ß 8 105 (!) 12 93 
Gypsum and plasternſ!ſd”sÖssss 5,500 (!) 150 5,350 
Lime, dead- burn 25, 000 (1 (!) 25,000 
ume Grude . A e Lc 4,1 2 n" 30 8 
Pyrites: Sulfur content___________-_.------------- 3,600 TE 410 3,190 
f ⁰·˙ Se eet a ee ee oe 14,600 (È) 500 14,100 
Sulfur, elemental (excluding sulfur content of pyrite 7,615 800 130 8, 


See footnotes at end of table. 
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Table 4.—U.S.S.R.: Estimated production, trade, and consumption of mineral 


commodities in the U.S.S.R. in 1981 —Continued 


(Thousand metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Tale cue nee Lh T o ue A ep d Mes 


Coal: 
Anthracite -—------------------—-—--—-————— 
Bituminous: Coking ----—--------------------- 
BE tco cert rd cM A 
Lignite and brown coal! 
Gas, natur aaa! million cubic meters 
Peat: 


ͥeĩ]ĩ?]ĩ]V0d' noto mr i cL 8 


Less than 1/2 unit. 
?Reported in Soviet sources. 


Production 


Imports 


Exports 


Apparent 
consump- 
tion 


= 
88 


888 88888 
S8 88888 


$ ag 


- 
33 8 


Table 5.—U.S.S.R.: Net import reliance of selected minerals and metals as a percent of 
consumption in 1981 


Net import reliance 


Commodity (negative numbers 
show exports) 
METALS 
Aluminumnmmuduund -50 
Antimony - mo cec CE 10 
Bauxite and alumina__________________~-— 39 
a.. eS i usce ee 3 
Chromium ore, over 45% Cra -50 
Cobalt- nl a a ee be es 42 
Clan 50 sees ee ee E 
o Jͥͤͤͤͤ è yſyĩƷÜ»ß. y E -18 
Gold n oL EC LE ĩ c e -2000 
Iron ore.. -> -20 
Iron and steel scra i 
Manganese... LLL LL LLL LLL LLL LLL -26 
MeTCUFV. nies eec (gg es Aaa Le B 
Molybdenum_______________________~_ 7 
Nickel. 5. onn a Bret -29 
Platinum-group metals -103 
Selenium ~- ---------------------——— EE 
Silver e ml f UU Eu o sec 2 
Steel mill products - - - ----------------- 2 
Strontium -------------------—--——- mo 
Tantalum 25-2 L1 cL eec HEN 
Tellurium . ces x 
7ô·Üw h mx ß E 24 
Titanium „„. -10 
a ee iets AE 8 14 
Vanadium ~-----------------—-——-——- -5 
ZI o ccr O els a sa M AEE -2 
NONMETALS 
Abet. SL -33 
Bi. ⁰y i 88 50 
PPV» ͥĩ¹v—˙ß a t 888 -2 
Ul ld cce uiu 88 "mr 
uorspar_ -—---------------—-----——-— 51 
Mica sheet |... --------------—------——- 2 
Potassium _—-—-—--—--------------------— -56 
Pumiſttee9ß HE 
UY EET -4 
Sulfur including pyrite |... 6 
MINERAL FUELS 
Natural gas ________~__~~-~--_-_-_--- -13 
Petroleum `- -29 


Principal sources 


Yugoslavia. 
Guinea, Hungary, India, Jamaica, 


Yugoslavia. 


Cuba. 


West Germany, Japan, Italy, France. 


Malaysia, Singapore, United Kingdom. 


China, Mongolia. 


Bulgaria, North Korea, Yugoslavia. 


Poland. 


China, Mongolia, Thailand. 
India. 
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Table 6.—U.S.S.R.: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxidees 
es alloys: 


Antimony: Ore and concentrate 
Arsenic: 
Oxides and acids |... 
Metal including alloys, all forms 
Bery iom metal including alloys, all 


3 
Ore and concentrate? 
thousand tons 
Oxides and hydroxi des 


Cobalt: Oxides and hydroxides 
kilograms. — 


iron am and steel: 
Ore and concentrate? 
thousand tons 
ites, roasted_________ do 
etal: 


Ferroalloys_ -------- do... 


do- 


Castings and forgings, rough 
Lead metal including alloys: 
Scra 


unwrought _---------------- 


ese: 
Ore and concentrate? 


Mo um: 
and concentrate 
Metal including alloys, all forms 


See footnotes at end of table. 


1979 


136 


181.457 
382,147 


714,314 


76 
87 


44.504 
48 
1.987 


2,704 


1112 
1813 


11, 556 


1918 
16.574 


26,377 
15,771 


56,737 
1,840 


1581 
731,143 


1,077 


1,817 


1980P 


14 
NA 


United 
States 


Destinations, 1980 
Other (principal) 


All to Cuba.? 


Austria 26,810; Finland 482; Italy 72. 
y 166, n e 


Ja 
Poland 8 361, Fink Finland 1 309; Hungary 
All to Austria. 


NA. 
NA. 


All to France. 


Czechoslovakia 131; Poland 128; 


Yugoslavia 64. 

United Kingdom 805; Yugoslavia 700; 
France 

NA. 


Bulgaria 8,000; Hungary 3,890; 
ern: 1,520. v 


Austria 1,808; West Germany 104. 

Czechoslovakia 39,000; Finland 4,885; 
West German 2, 058. 

West Germany 171; Poland 153; 
Yugoslavia 132. 


All to West Germany. 


Poland 13,664; Czechoslovakia 10,327; 
Romania 7, 
All to Hungary. 


Italy 559; East Germany 444; 
ugoslavia 346. 
Poland 1,370; Czechoslovakia 804; 
Bulgaria 403. 
Hungary 48; Poland 44; Finland 7. 
T 396; Yugoslavia 221; Italy 


Poland 670; East Germany 554; 
Hungary 139. 


Ean eran 517; Hungary 238; 
Y avia 9,368; Bulgaria 4,591; 


vugudlavi . 4556 65 
via 1,596; t 65. 
Hungary» 5,772; Jo 548; Cyprus 


West Germany 10,623; Saudi Arabia 
8,036; Poland 6,002. 

West Germany 514; Austria 64; Saudi 
Arabia 20. 


All to Saudi Arabia. 
Czechoslovakia 25,000; Finland 7,058; 
Poland 3,995. 


Y d 655; West 8 51; 
ted Kingdom 46 


poang 490; NN hoslovakia 397; 

All to Italy. 

West 8 2,396; Austria 122; 
Portugal 87. 


All to West Germany. 
NA. 
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Table 6.—U.S.S.R.: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Nickel: 


Ore and concentrate 
Matte and 8 aie 3533 


ntu VVV 
Semimanufactures 
Platinum - group metals . alloys, 
unwrought and partly 3 
value, thousands. _ 
Silver: 
Waste and sweepings* _ _ _ _ do_ _ __ 
rer nauena alleys, unwrought 
partly Y rougna 8 0. —— 
Tin Exe including alloys: 
Unwrou gt 
Semimanufactures .. . kilograms 
Titanium: 
Ore and concentrate 
Oxides — -- ---------------- 


Metal including alloys, all forms 


Tungsten: Ore and concentrate 
Zinc: 
Ore ane concentrate 
Oxides --_-—--------------- 
Metal i including alloys: 
ue powder 
Unwrou ght 


Semimanufactures 

Other: 
Ores and concentrates 
Ash and residues, nonferrous _ __ __ 
Oxides and hydroxides 
Metalloids________________-_ 


Alkali, alkaline-earth, rare-earth 
metals — 1 a 


Base metals including alloys, all forms 


NONMETALS 


Abrasives: 
Natura Pumice, emery, corundum, 
Artificial Corundum .......... 
Dust and powder of precious and 
semiprecious stones 
value, thousands. _ 


Grinding and polishing wheels and 


Barite and witherite_____________ 
Boron materials: 
Crude, natural borates 
Oxide and acid 


Unspecified |... 
See footnotes at end of table. 


1979 


720,898 


11,169 
1.707 


152.122 
r 

1234, 146 

294 


3,215 
212,760 


3,084 
1196 
49,367 
8.297 
38, 905 
4.272 


19800 


0 
2.770 
NA 
83 

8 


NA 
24,875 
NA 
1,292 
67,341 
100,648 
2,425 
34 


21,110 


NA 
1,299 


$1,674 
413 


120 


2,118 
215,355 


3,245 
87 
26,095 
9,239 
32,769 
79 


United 
States 


Destinations, 1980 
Other (principal) 


All to West Germany. 
Sweden 1,117; France 65. 


— 606; eases 169; West 

West Germany 6,411; Czechoslovakia 
4,743; France 4,529. 

All to Yugoslavia. 


Japan $215,997; West Germany 
bs. 338; Switzerland $30,709. 


All to West Germany. 

All to Belgium-Luxembourg. 
All to West Germany. 

NA. 


NA 
Italy 18; United Kingdom 2. 
ir" Germany 808; Italy 193; France 


NA. 


All to West Germany. 
All to Saudi Arabia. 


NA. 
Czechoslovakia 20,000; India 2,383;5 
“oo 2,164. 


All to Hungary 

Austria 66,351; Japan 846. 

United Kingdom 99,635; Japan 421. 

Japan 1,990; Switzerland 2 8; West 
rmany 163. 


Netherlands 20; Italy 5; United 


ingdom 3. 
Czechoslovakia 19,000; Poland 1,628; 
Austria 394. 


NA. 
West Germany 988; Hungary 311. 


Belgium-Luxembourg $659; Italy 
0; Yugoslavia 8235 


Yugoslavia 8; Turkey 4. 
Poan 66, p T 41,703; 


All to 8 


All to Japan 
Japan l 1 544; Hungary 1,064;? Italy 


Saudi Arabia 905; Hungary 505; 
hoslovakia 387. 
All to Finland. 


Poland 26,092. 
Poland 8,231; H 


1,008. 
Yugoslavia 17,112; Poland 13,210; 
Austria 2,402 


Finland 30; Algeria 26; Denmark 21. 
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Table 6.—U.S.S.R.: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 
NONMETALS —Continued 
Clays and clay products —Continued 
Products: 
Refractory? _____________ 
Nonrefractory // 
Diamond: 
Gem, not set or stru 
value, thousands_ _ 
Industrialal do- 
Diatomite and other infusorial earth _ _ _ 
W materials: 
Phosphatic thousand tons. _ 
Potassic. _____________-_~_ 
Manufactured 
Nitrogenous? _ thousand tons 
Phosphatic? ________ do- 
Potassic? . ------- do- 
Other including mixed . do- 
onia ˙· omo s 8 
Graphite, natura! 
Gypsum and plasters 
Iodine -------------------—- 
Lime —-—--— Se ee te Se 
Magnes ite 
Mica, worked including agglomerated 
spl ittings — - - —- - ------------ 
ents, mineral: Iron oxides and 
ydroxides, processed. ---------- 
ious and semiprecious stones: 
Natura! value, thousands. _ 
Synthetic do- 


Sodium and 5 compounds: 
Caustic potash 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


—— = 
d excluding metal- ing 
Sulfur: 


Slag and dross, not metal- bearing 
Oe les and hydroxides of barium, 
magnesium, strontium _ — -—---- 


See footnotes at end of table. 


1979 


129,812 
¥7,800 


$314,731 


$291 
114 


$10,321 
$1,617 
915 
402,660 
210 
748,022 
719,201 
rg 079 
r2 515 
210 
28,382 
143,676 


120,255 
20,687 


$1,305,714 


$253 


101 


Destinations, 1980 
Other (principal) 


Cuba 27,395; Romania 21,999; 
Bulgaria 19, 
Finland 20,610. 


United Kingdom 8 27 "We Belgium- 
iyi $325 1; Japan 


$41,9 
Be 3 $233; United 
X ingdom $20. 


pasi German 
Al 1 
n 345; India 204; 


309; Bulge 
Cuba 3 ulgaria 183; Hungary 112. 
se pa 2,417; Hungary 679; Japan 


1,167; Poland 741; 


Kal 282. 45; Turkey 9 

Italy 26 Finland 162; Spain 104. 

Japan 5,056; Poland 1 990; Italy 448. 

Finland 20, 405, Sweden 14, 800. 

All to Hungary. 

All to Saudi Arabia. 

Finland 8 7565 Netherlands 8,568; 
Hungary 7,760. 


All to Algeria. 
All to Yugoslavia. 


Hong Kong $277; Austria $174; West 
Germany $92. 
Austria $204: 5 390, West 


German 
Italy 391; di ia 243; West 


Germany 1 l. 
Hungary 179,861; Czechoslovakia 
166,733; Denmark 54, 602. 


All to Singapore. 
rkey 743. 
irs ,822; Finland 9,961; Hungary 


oen Uermany 10,170; Italy 8,902; 

a 

Y nid 1 302: Saudi Arabia 167; 
rance 20. 

Finland 237; Hungary 157. 


Algeria 117; Hungary 111. 


„ 37,075; Morocco 23, 234. 
Czechoslovakia 138,643; Mongolia 


i ost 40, 978 Belgium-Luxembourg 


7; France 10, 
All to Yugoslavia. 
Netherlands 363; Belgium- 
Luxembourg 149; rance 22. 
Hungary 100. 
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Table 6. —U.S.S.R.: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black )))) 


Coal and briquets: 


Anthracite and bituminous coal 
thousand tons. . 


Lignite including briquets _ _ 


Coke and semicoke _ _ thousand tons 


Gas, natural million cubic feet. 


Hydrogen, helium, rare gases 


Peat including briquets 


Petroleum: 


Crude. thousand 42-gallon barrels. _ 


Refinery products: 


Gasoline do. ... 
Kerosine and jet fuel _ do 
Distillate fuel oil do 
Residual fuel oil do____ 
Lubricants. . — do- 
Other: 
Liquefied petroleum gas 
e 
Mineral jelly and pas 
0... 
Nonlubricating oils do... _ 
Petroleum coke |... do- 
Bitumen and other N 
Oa ass 
Bituminous mixtures 
do 
Unspecified doc. 


Mineral tar and other coal-, petroleum-, 
and gas- derived crude chemicals 


preliminary. 


1979 


102,286 


21,730 
54,799 
"2,424 
1,063,760 


NA 
197,677 
1674, 880 

130,303 
13,689 
716,107 


155,015 
72,292 


1991 


(3) 
19,360 


313,342 


"Revised. NA Not available. 
lOwing to a lack of official trade data published b 


1980P 


8 
103,835 


21,334 
19,905 
2,938 
1,406,292 
2,341 
219,511 
651,465 


40,140 
2,570 
91,990 
48,621 
2,120 


1,845 


42 

1 
1.109 
56 


NA 
21.776 


242,958 


United 
States 


Destinations, 1980 
Other (principal) 


All to France. 
Bulgaria 31,083; Hungary 19,292; 
Czechoslovakia 15,974. 


Bulgaria 4,900; East Germany 3,376; 
Czechoslovakia 3,174. 

Yugoslavia 60,550; Japan 15,295; 
Austria 2,593. 

East Germany 1,156; Finland 776; 
Hungary 665. 

Czechoslovakia 293,887; Italy 240,598; 

t German ,097. 

Finland 2,118; Sweden 208. 

West Germany 71,658; Switzerland 
31,504; Austria 29,183. 


East Germany 139,731; Czechoslo- 
vakia 138,202; Poland 96,285. 


Netherlands 12,021; West Germany 
8,773; United Kingdom 8,773. 

Hungary 1,939; West Germany 377; 
Norway 123. 

Switzerland 18,904; West Germany 
14,033; Netherlands 11,844. 

Finland 8,744; Sweden 7,910; 
Belgium-Luxembourg 5,994. 

Denmark 1,146; Austria 598; Finland 


France 816;? West Germany 430; 
Hungary 219. 


Finland 38; Austria 2; Yugoslavia 2. 
All to Egypt. 

Japan 523; Italy 286; Spain 265. 

All to Spain. 


NA. 
All to Poland. 


East Germany 28,190; Italy 20,730; 
Yugoslavia 19,932. 


the U.S.S.R., this table should not be taken as a complete 


presentation of this country’s mineral trade. Unless otherwise specified, these data have been compiled from various 
sources, which include United Nations information, data published by the partner trade countries, and partial official 
trade statistics of the U.S.S.R. 

*Official Trade Statistics of the U.S. S. R. 


3Less than 1/2 unit. 


*May include other precious metals. 
5Metallgesellschaft Aktiengesellschaft (Metallstatistics), Frankfurt am Main, Federal Republic of Germany. 
®Excludes imports by Hungary valued at $1,142,000 and France valued at $122,000. 


Excludes imports by the United States valued at $13,000. 


21980 exports of talc were valued at $9,000, all of which were imported by the United States. 
Excludes imports by the United States valued at $10,000 and Japan valued at $9,000. 
1°The United States reported imports of 17 tons. 


I The United States imported 125,000 barrels of naphtha. 
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Table 7.—U.S.S.R.: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


uxite. _ thousand tons 


Oxides and hydroxides . do- 


Antimony metal including alloys, all 
C E A ec 
Bismuth metal including alloys, all forms 
Chromium: Oxides and hydroxides 


Cobalt: 
Oxides and hydroxides .. kilograms. . 
Metal including alloys, all forms 


Cop 
Ore. and concentrate 
Metal including alloys: 


Iron and steel: 


Steel, primary form 
Sem 
les, mapa, 
"nd ousand tons 


Universalis, plates, nes 
o 


Castings and forgings, rough 


Ore and concentrate 


e 


Semimanufactures _________ 


ercury f 76-pound flasks_ — 
Mol num: 
and concentrate 
Metal including alloys, all oe 


Nickel: 


Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands 


See foot notes at end of table. 


1979 


140,316 


55 
14,428 
720,322 


1980 


4370, 185 
125,488 
2,833 
3,666 
53,706 
5,645 


60,513 
2,046 
4,082 

NA 


United 
States 


Sources, 1980 
Other (principal) 


aun 2,500;? Greece 586; Jamaica 


Lou 431; Hungary 387; India 
80. 


United dom 438; Norwa feng 
Austria 3,761; Japan 1 799; 
Germany 1. 481. 


All from Yugoslavia. 
All from Japan. 
All from Austria. 


All from Japan. 
All from Sweden. 


Canada 80,627; Philippines 29,891. 


All from Belgium-Luxembourg. 
Poland 5,698; Canada 2,331; Japan 


1,945. 
Yugoslavia 7,278; Poland 6,005; 
apan 3, 


All from Norway. 


Mongolia 20,000;° Belgium- 
Luxembourg 533. 
Algeria 67 689, Sweden 2,920; Japan 


68 
North Korea 5,613; Brazil 809; 
Canada 337. 
Czechoslovakia 40,000; West 
Germany 18, 


Japan 367;* Poland 207; Spain 159. 


West Germany 1,349; Belgium- 
Luxembourg 334; Japan 241. 
West Germany 273, 972; Belgium- 
5 25, 895; France 13,146. 
ada 
Belgium-Luxembourg 12,114; Yugo- 
slavia 2,768; Italy 2,422. 


West Germany 861; Japan 793; 
Czechoslovakia 386. 
West Germany 2,115; Italy 1,525. 


Canada 14,437; Ireland 14,417;? 
Japan 6,139. 
France 2, 844; Mr: Germany 2,100; 
Netherlands 450 
Yugoslavia 13,953; Canada 11,664; 
nited Ki dom | 10 e 
Spain 2,000; 


All from Ital "d 
penne 1,274; Greece 1,260; Spain 


NA. 
Netherlands 97. 
France 1,000; Japan 150. 


NA. 


All from West Germany. 
West Germany 10; France 6; Italy 5. 


West Germany $2,121; United 
Kingdom $649. 
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Table 7.—U.S.S.R.: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 : e 
P sees Other (principal) 
METALS —Continued 
Silver: 
Ore and concentrate 
value, thousands. _ 764,488 $4,172 -- All from Canada. 
ge rer M bd ai $5,556 $17,271 $7 Switzerland $16,269; France $807 
and partly wrought |... TES i ; itzer : : 
Canada $156. 
Tantalum metal including alloys, all 
r 8 (5 18 -- All from Singapore. 
Tin: 
Ore and concentrate 2.100 1.851 saint Do. 
Metal including alloys: | 
Unwrought. ------------- 12,530 14,241 ga Mala n 485;? 2 75 Kingdom 
pore 
EC Semimanufactures _ kilograms_ . 315 904 c Pd 762 Singapore 25 122. 
ium: 
Oxides 22-2. ---- 2,684 2,321 du West Germany 1,675; Japan 640. 
Metal l including alloys, all forme M l -- All from Japan. 
and concentrate 9757 963 Netherlands 933; Singapore 30. 
z Metal including alloys, all forms . . _ 62 67 15 Japan 52. 
nc: 
Ore and concentrate 73.729 51.128 xk ier n 11,510; Canada 11,494; Spain 
3 E 100 107 -. United Kingdom 100; Japan 5. 
Metal including alloys: 
lue powder zc 1,089 -- All from Y via. 
W JFF 38, 473 61.305 -- Finland 9,369; Poland 9,351; West 
Germany heer 
Semimanufactures 72,138 2,965 -- Poland 2,955; Finland 6. 
Other: 
Ores and concentrates NA 997,104 -- Norway 97,025; West Germany 65. 
Ash and residues, nonferrous _ _ _ _ - 667 160 -- Spain 112; Y via 36. 
Oxides and hydroxides 1674 12.812 -. . Sweden 10 Austria 1,350; Japan 
Metalloids._______________-_ 739.790 51,834 3 Norway 19,992; Yugoslavia 11,018; 
rance 
Base metals including alloys, all forms 73.063 4,171 3 Poland 4,000; Japan 146; Belgium- 
Luxembourg 15. 
NONMETALS 
Abrasives: 
Natural: Pumice, emery, corundum, 
AR QD 30 14 3 Sweden 7; West Germany 4. 
Artificial: Corundum .......... 123 NA -- NA. 
Dust and powder of precious and 
semiprecious none 
alue, thousands. . $1 $338 -- All from Belgium-Luxembourg. 
oo. and polishing wheels and 
Sa a alts c uu eas ea et Le 72,638 2411 45 Austria 565; United Kingdom 464; 
Italy 460. 
teo MEN ERE 3 NA _. NA. 
Barite and witherite_____.______- 95,538 44,438 -- Turkey 43,238; Japan 1,200. 
Boron materials: 
Crude, natural borates 4 NA -— NA. 
andacid ______________ Ta 2 "E All from West Germany. 
Cement. -------------------- 3545,000 3523,000 exe Nort K Korea 481,000; Finland 
gg en "ind n 1,952 1,568 Y 1,323; U - Kingdom 
JJ ⁰y ET hae ; E via M 
188. West German 
Producta: 
Refractory - ------------- 724,025 28,169 . 2,098 Y via 228. Japan 4,391; 
ce : 
Nonrefractory // 77,101 15,440 M du Malis Yugoslavia 5,245; Italy 
Gem, not set or strung 
ue, thousands $858 $246 — 9 rs 4 Belgium- 
Industrial do— $252 $530 deh: — $498; United 
Diatomite and other infusorial earth _ _ _ 1,284 1,875 -- cela Iceland 1 62; Japan 25 
Feldspar, fluorspar, eite 62,640 104,377 ru nya 44,334; Spain 


See footnotes at end of table. 
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Table 7.—U.S.S.R.: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
: rene Other (principal) 
NONMETALS —Continued 
Fertilizer materials: 
Crude, nitrogenous ~~ zm 2,000 — All from Bulgaria. 
Manufactured: 
Nitrogenounss 740,338 96,146 17 Afghanistan 75,500; North Korea 
20,469.5 
Phosphati cc 76,088 249,958 Morocco 107 ,653; Sweden 24,111. 
Potassic_ _ - - - ---- -- 1 NA T NA. 
Other including mixed 1 22, 262 = Sweden 21,001; Yugoslavia 1,150. 
Graphite, natura 227 10 S All from France. 
Gypsum and plasters -—---------- 162 10 _. All from Yugoslavia. 
DUNO ok é A 8 F103 1,024 ae Finland 846; Yugoslavia 131; Italy 38. 
Magnesite powder? |... 518,021 539,601 _. North Korea 500,608; Turkey 32,690. 
Crude including splittings and waste 12 1 -— All from United Kingdom. 
Worked including agglomerated 
splittings -_—----- kilograma.. _ 420 40 _. All from Yugoslavia. 
ents, mineral: Iron oxides and 
ydroxides, processed 662 977 Japan 609; West Germany 311; 
nited Kingdom 55. 
Precious and semiprecious stones: 
Natural value, thousands $8 $40 -- United Kingdom $24; Italy $16. 
Synthetic |... 2... .- do— 31,855 32,175 — France $1,641; Switzerland 3526. 
Salt and brine 798,997 102,390 -- China 102,344; 3 West Germany 41. 
Sodium and possum compounds: 
Caustic potash |... gk 501 2,435 "— capan l, 1,300; Yugoslavia 620; 
um-Luxembourg 505. 
Caustic oda 150, 683 64.819 (5) 1871 1. XE Netherlands 12,007; 
Soda agg 481,272 487,990 Sie Bulgaria 459,939; Poland 26,646. 
Stone, sand and gravel: 
Dimension xar 
and partly worked |... 62 213 -- Italy 137; Yugoslavia 38; Finland 31. 
Workeeeeee uu 609 964 RN Yugoslavia ; Italy 233; Finland 
Gravel and crushed rock _———— ——- 15,273 19,060 = Hungary 15,905; Finland 3,143. 
Quartz and quartzite.__________ 7919 1.264 -. Finland 1,164; Sweden 100. 
F --. cubic meters. . 20,463 4,806 x All from Hungary. 
siik: Industrial -------------- 776 522 -- Italy 256; Finland 228. 
r: 
Elemental, crude - - - -- -- -- ---— 705,008 742,000 _. All from Poland. 
Sulfuricacid............---- 166,907 92, 394 Poland 92,166; Japan 200. 
ono steatite, soapstone, pyrophyllite .. _ 3,065 3,447 -- Finland 3,401; France 46. 
er: 
Crude 12960 5,756 -- Algeria 5,385; Japan 348. 
Slag and dross, not metal- bearing NS 13 — All from Finland. 
Oxides and hydroxides of barium, 
magnesium, strontium . ------- 3,573 5,017 ee France 4,966; Japan 50. 
Halo gens 41 NA s NA. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural _ _ _ _ _ _ _ 1687 1.002 -- Finland 1,001. 
Carbon black 3960 3448 -- Japan 280; West Germany 167. 
Coal and briquets: 
Anthracite and bituminous coal 
thousand tons 9,512 6,041 _. All from Poland. 
Lignite including briquetss 18,091 20,326 n All from Hungary. 
Coke and semicoke .. ~~ 722,000 501,404 ne Poland 500, 
Gas, natural... million cubic feet 311,066 140,380 -- []ran80,764;!9 Afghanistan 59,305.10 
Hydrogen, helium, rare gases NA 5 -. West Germany 2; Italy 2. 
Peat including briquetss 34 221 — All from Finland. 
Petroleum ery products: 
Gasoline 42-gallon barrels. .. 8,203 289 ET Netherlands 213; Greece 43. 
Kerosine and jet fuel do— 502,200 367,288 ax pungay 236, ey ad 111,058; 
ugoslavia 
Distillate fuel oil |... do... 7T2/15,144 212,662 -- Hungary 165, 124; Finland 24,051; 
Greece 16, 584. 
Residual fuel oi do...- 49,018 48,984 Eum. Grecs 44 7555 m meer 1,592; 
Lubrican ts do- 1375, 746 11691,147 52,670 Italy $33,313; ee France 142,618; 
Other: 
Liquefied petroleum gas 
do_ ___ 290 209 e France 128; Finland 81. 
Mineral jelly and wax . do... 3,345 12,041 102 Italy 4,006; West Germany 3, 990; 
Austria 2.377. 
Nonlubricating oils _ _ do- 924 119 119 
Petroleum coxke do 633,749 805,620 755, 333 Norway 50, 287. 


See footnotes at end of table. 
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Table 7.—U.S.S.R.: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1979 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum refinery products —Continued 
Other —Continued 


Bitumen and other residues 
allon barrels.. _ 
Bituminous mixtures. . do 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


14,847 
14,659 


13,003 
"Revised. 


PPreliminary. NA Not available. 


Sources, 1980 
1980P ; 
aoe Other (principal) 
20,834 _. Finland 14,023; Hungary 6,575. 
16,332 -. Finland 15,550; Yugoslavia 721. 
49,489 -- Japan 48,800? West Germany 513. 


lOwing to a lack of official trade data published by the U.S.S.R., this table should not be taken as a complete 


presentation of this country's mineral trade. Unless otherwise specified, these data 


have been compiled from various 


sources, which include United Nations information, data published by the partner trade countries, and partial official 


trade statistics of the U.S.S.R. 


?Metallgesellschaft Aktiengesellschaft (Metallstatistics), Frankfurt am Main, Federal Republic of Germany. 


3Official Trade Statistics of the U.S.S.R 


*Excludes part of Japanese exports valued at $123,676,000. 


5Less than 1/2 unit. 

®Excludes part of Japanese exports valued at $32,005,000. 
7Excludes part of Japanese exports valued at $7,753,000. 
*Excludes exports by Australia valued at $2,635,000. 
?Excludes exports by Australia valued at $3,064,000. 


191980 Yearbook of World Energy Statistics, United Nations, New York. 


11Excludes part of Japanese exports valued at $5,009,000. 


COMMODITY REVIEW 


METALS 


Aluminum.—In 1981, estimated produc- 
tion of aluminum increased to 1.95 million 
tons, including 150,000 tons of secondary 
aluminum, and production of alumina in- 
creased to 2.8 million tons. In 1980, produc- 
tion of aluminum had increased 15% in 
comparison with that of 1975. In 1981, there 
was no evidence of increased production of 
domestic ore and concentrate, and the Sovi- 
ets were trying to obtain additional foreign 
supplies. 

The U.S.S.R. operated 14 primary reduc- 
tion plants and 15 secondary aluminum 
plants. The rapid expansion of the alumi- 
num industry was based on foreign technol- 
ogy and imported bauxite. Aluminum was 
produced for export as well as domestic 
consumption, and the U.S.S.R. exported alu- 
minum to hard currency markets along 
with CMEA countries. In 1981, the U.S.S.R. 
increased its exports of aluminum to both 
centrally planned and market economy 
countries. 

Although the Soviet Union produced 
large amounts of low-grade bauxite, sup- 
plies were not sufficient, and production 
was being developed from nepheline and 
alunite. Still, in 1980, over 8296 of primary 
production was derived from bauxite, 1696 
from nepheline, and less than 2% from 


alunite. The major sources of nepheline 
were the apatite complex on the Kola Pe- 
ninsula and Siberian nepheline syenite 
rock. 

The Soviets imported about 40% of their 
bauxite and alumina requirements. Princi- 
pal suppliers were Greece, Guinea, Hun- 
gary, and Yugoslavia, with imports also 
coming from France, Italy, Jamaica, Japan, 
and Turkey. Offsetting import costs was the 
availability of large supplies of hydroelec- 
tric power in Siberia, where most of the 
smelting capacity was located. The low 
energy costs, however, had to be calculated 
with respect to the higher transport costs 
for raw materials and output. 

During 1981-85, production of aluminum 
was to increase 15% to 20%. Growth in 
aluminum production was to be obtained by 
completing construction at the Krasnoyarsk 
and Regar (Tadzhik) plants, beginning oper- 
ations at the Sayansk plant, and by increas- 
ing the capacity of existing potlines. Alumi- 
na production was to be increased by 
achieving full capacity at the Nikolayev and 
Achinsk alumina plants, putting into oper- 
ation a new alumina shop at the Bogoslovsk 
aluminum plant, and transferring the baux- 
ite supply for the Tikhvin alumina plant 
from depleted reserves in the Tikhvin area 
to the Severoonezhsk deposit. 

The following developments were report- 
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ed in the Soviet aluminum industry in 1981. 
At the end of 1981, the Regar (Tadzhik) 
aluminum plant had prepared potline 6 to 
begin operations. To bring the remaining 
planned potlines into operation, the pace of 
construction work at the Regar plant would 
have to be increased by 500%.“ In 1981, 
renovation of the potlines continued at the 
Bratsk aluminum plant. At the Kanaker 
aluminum plant, expansion and reconstruc- 
tion of the foil shop was underway, and 
capacity of the foil shop was to increase 
150%. 

In late 1981, the Irkutsk aluminum plant 
was reportedly exceeding its production 
goals. A capacity increase of 20% to 25% 
was planned during 1981-85. The Irkutsk 
plant produced aluminum wire and ingots, 
and approximately one-third of production 
was exported. In 1981, the Krasnoyarsk 
aluminum plant was reported to have 
fulfilled its plan. 

The long-range development program 
provided for a major increase in alumina 
production. The Nikolayev alumina plant 
was undergoing expansion; it used domestic 
and imported bauxite. The plant was to 
have a final capacity of 1 million tons per 
year, comprised of four 250,000-ton-per-year 
stages. In 1981, the first and second stages 
of the Nikolayev plant were reported to 
have reached capacity, and production was 
reported from the third stage. The fourth 
and last stage was still being prepared for 
operation in late 1981. 

In 1981, the Pavlodar aluminum plant 
reported fulfilling its yearly output plan. 
During the 11th 5-year plan, production of 
alumina at the Pavlodar plant was to in- 
crease 2% compared with that of the 10th 5- 
year plan. This increase in output was to be 
achieved without any addition to the labor 
force. All necessary renovations at the Pav- 
lodar plant to make better use of low-grade 
bauxite were to be completed by 1985. 
Despite its being called an aluminum plant, 
there was no indication in Soviet sources 
that the Pavlodar aluminum plant produc- 
ed primary aluminum. 

In 1981, the Achinsk alumina plant was 
again not achieving its production goals. 
The plant had not met its production goals 
since it went onstream 10 years earlier. The 
main cause of lagging production was tech- 
nological problems in producing alumina 
from nepheline. The Achinsk plant was also 
faulted for inefficient pollution controls. 

In 1981, the Soviet Union signed con- 
tracts to buy approximately 200,000 tons of 
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Brazilian bauxite to acquire raw materials 
to supply the Nikolayev plant. The U.S.S.R. 
agreed to help finance an alumina refinery 
at Visakhapatnam in India with a capacity 
of 600,000 to 800,000 tons per year. A 
percentage of the output was to go to the 
U.S.S.R., depending on its contribution to 
the financing. 


Table 8.—U.S.S.R.: Estimated annual 
capacity of primary aluminum plants 


(Thousand metric tons) 


Probable 
Plant 5 

1981 
Bogoslovsk _____________________ 140 
Bratsk oie es Ss caecus 540 
Dneprovsk ~ _—------------------ 70 
e a a ee 240 
p AEE a E ee ee 70 
Kandalaksha aa 30 
oink 622 ee 88 390 
Nadvoitsa _____________________ 35 
Novokuznetsk __________.____-__ _ 160 
Regar (Tadzhik) // 200 
— — s 
Uralsk 4 135 
Volkhov uou eee RE 20 
Volgograd ____________-________ 200 
ß oe Le ose ae 2,300 

Not yet in operation. 


Antimony.—The Kadamzhay complex in 
the Kirgiz S.S.R. was the principal antimo- 
ny center; integrated facilities produced 
most of the country’s refined products. Pro- 
duction at this complex was to have increas- 
ed 50% in 1976-80. Deposits of antimony 
also occurred in Kazakhstan and at Sa- 
rylakh and Tazhdolinsk in Siberia. Detailed 
exploration was occurring at the Novoye 
antimony-mercury deposit in Kirgiziya. 
Construction was being carried out at the 
new Aznob Mine and mill unit at the 
Dzhidzhikrutskiy complex in Tadzhikistan, 
and the recovery of antimony from lead 
scrap was planned. 

Arsenic.—Arsenic ore reserves are esti- 
mated at 12 million tons. Small arsenic 
deposits are located in Tadzhikistan; how- 
ever, all Soviet arsenic output was obtained 
as a byproduct of smelting or roasting 
metallic ores. A plant to recover arsenic 
from sulfur was installed at the Medno- 
gorsk copper and sulfur complex in Oren- 
burg Oblast’. 

Beryllium.—The Soviet Union ranked as 
one of the world’s largest producers and 
consumers of beryl and beryllium alloys 
and metal. Beryllium is found in variable 
quantities in most pegmatites throughout 
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the U.S.S.R. Numerous deposits are located 
in the Altay, Kazakhstan, Kola Peninsula, 
Soviet Far East, Transbaykal, and western 
Ukraine. The probable level of production 
in 1981 was 1,800 tons of beryl (10% to 12% 
BeO). The recovery of beryllium from the 
Dzhidinsk tungsten and molybdenum ores 
in the Buryat A.S.S.R. was planned. 

Bismuth.—In 1981, estimated production 
of bismuth increased to 75 tons. Bismuth 
was recovered as a byproduct of lead and 
zinc smelting in Kazakhstan and other 
regions; from dust and crude metal at the 
Balkhash, Kirovgrad, and Mednogorsk com- 
plexes; and from tungsten and molybdenum 
ores. Two copper-bismuth deposits (Taryz- 
kan and Kantarkhana) were under exploi- 
tation in Tadzhikistan. The Ustarassy Mine 
in the Chatkal Mountains was the only 
enterprise mining bismuth ore, and its con- 
centrates were sent to the Chimkent lead 
plant in Kazakhstan for processing. In 1981, 
production of bismuth at the Ust'-Kameno- 
gorsk lead-zinc complex in Kazakhstan in- 
creased 46% compared with 1980 output; in 
1980, production of bismuth at Ust'-Kame- 
nogorsk had declined. 

Chromium.—Soviet-reported production 
of crude chrome ore (30% to 44% Cr. O,) was 
3.4 million tons in 1980 and decreased to 3.3 
million tons in 1981. The 1981 production of 
marketable chrome ore (45% to 56% Cr. O,) 
was estimated at 2.4 million tons. By 1985, 
production of crude chrome ore was to 
increase to 3.8 million tons. 

The U.S.S.R. was the world's second larg- 
est producer and exporter of chrome ore. 
Over 60% of output was consumed or stock- 
ed in the Soviet Union, and approximately 
three-fourths of the exports were to central- 
ly planned economy countries. According to 
1978 data, Soviet consumption of chrome 
ore was distributed as follows: metal pro- 
duction, 45%; refractories, 35%; and chemi- 
cal and other products, 20%. 

The Donskoye mining and concentration 
complex at Khrom-Tau in western Kazakh- 
stan produced over 90% of Soviet output 
and was the only supplier of high-quality 
ore. The rest came primarily from the 
Saranov underground operation in the Ur- 
als. By 1985, output at the Donskoye com- 
plex was to increase 14%, raising produc- 
tion to 3.6 million tons per year of crude 
chrome ore. In January 1982, the first stage 
of the Molodezhnaya underground mine at 
the Donskoye complex was officially put 
into operation. The first stage was to have a 
capacity by 1985 of 800,000 tons per year of 
crude chrome ore with a Cr, O, content of 
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45% to 51%. Ultimate capacity was to be 2 
million tons per year. 

Cobalt.—Cobalt production in 1981 was 
estimated at 3,750 tons. Production of cobalt 
along with nickel during 1981-85 was to 
increase more than 30%. Cobalt production 
rose 16% between 1970 and 1975 and about 
10% between 1976 and 1980. Gross cobalt 
reserves are estimated at 100,000 tons of 
contained metal, found chiefly in nickel- 
cobalt ores and in cobalt ores of the Khovu- 
Aksy deposit in the Tuva A.S.S.R. north of 
Mongolia. 

Cobalt production was concentrated at 
Noril'sk in East Siberia, at Monchegorsk 
and Pechenga on the Kola Peninsula, at the 
Yuzhuralnikel, Ufaley, and Rezh plants in 
the Urals, and at some copper plants. Dur- 
ing 1976-80, Noril'sk became the main pro- 
ducer. Expansion of domestic output de- 
pended greatly on the rate of development 
of the Noril'sk complex. Domestic ore pro- 
duction was augmented by large shipments 
of Cuban cobalt-nickel concentrates, and 
the Soviets were financing the expansion of 
Cuban nickel production. 

Copper.—In 1981, blister copper produc- 
tion increased to approximately 1.05 million 
tons, including 95,000 tons of secondary 
copper. This increase was due primarily to 
new capacities coming onstream at the 
Erdenet copper-molybdenum complex in 
Mongolia. In 1981, the United States began 
exporting copper concentrate to the Soviet 
Union. 

During 1981-85, copper production was to 
increase 20% to 25% over the 1980 level. 
Blister copper was produced at 13 smelters. 
Secondary blister copper was produced by 
the Kirovgrad smelter in the Urals, by the 
Moscow smelting and electrolytic plant, and 
by several small units at secondary nonfer- 
rous plants. The country operated 40 con- 
centrators and 11 copper refineries. Approx- 
imately 80% of all ore was mined in open 
pits. About 10% of the primary copper was 
produced as a byproduct. 

The main copper ore regions are in cen- 
tral and eastern Kazakhstan, the eastern 
slope of the Ural Mountains, Uzbekistan, 
Transcaucasia, East Siberia, and Noril'sk. 
Other deposits of lesser importance are 
found in the North Caucasus, West Siberia, 
and the Kola Peninsula. 

Kazakhstan contains about one-half of 
the total copper reserves and produced 
approximately 3096 of the total Soviet cop- 
per output. During 1981-85, output of re- 
fined copper in Kazakhstan was to increase 
15.9%. In Kazakhstan, plans called for put- 
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ting into operation facilities at the Dzhez- 
kazgan complex, for developing the Bosh- 
chekul copper deposit, and for completing 
construction of the East Kazakhstan mining 
and chemical complex. 

With the decline in growth in copper 
production in the Ural region as older 
mines became depleted, Kazakhstan, far- 
ther to the east, became the leading copper- 
producing region. However, shortages of 
concentrate were occurring in Kazakhstan. 
Problems in securing adequate raw materi- 
als led to the Balkhash complex, Kazakh- 

stan, working under capacity. Blister cop- 
per production was at 80% of capacity and 
refined copper production at 77% of capaci- 
ty. The results of work completed in 1981, 
along with plans for 1982, indicated that 
construction and installation work planned 
for 1981-85 at the Balkhash and Dzhezkaz- 
gan complexes would be one-half completed 
and would thus delay commissioning of 
planned facilities. At Balkhash, renovation 
of the copper smelting plant, which went 
into operation in 1938, and the rolling shop, 
which went into operation in 1941, was 
considered necessary. 

In 1981, the Dzhezkazgan mining and 
metallurgical complex in Kazakhstan ex- 
ceeded its 1981 production quota for re- 
fined copper. During 1981-85, output of 
refined copper at the Dzhezkazgan complex 
through renovation of facilities was to in- 
crease 3.6%. At Dzhezkazgan, the first stage 
of the No. 3 concentration plant, two stages 
of Mine No. 67, and the first stages of the 
Annenskiy and Akchiy-Spassk Mines were 
to begin operation. In 1981, redevelopment 
of the Kounrad open pit in Dzhezkazgan 
Oblast’, Kazakhstan, was reportedly com- 
pleted; Kounrad was one of the largest 
copper mines in the U.S.S.R. 

The Ural region was the second largest 
copper-producing area, with mostly copper- 
pyrite deposits that contain gold, silver, 
zinc, and other metals. There are over 100 
individual pyrite deposits in the Urals. 
With the opening of new mines, the propor- 
tion of open pit mines in the Urals increas- 
ed to approximately 75%, and the trend to 
open pit mining continued. 

In the Ural region in Bashkiriya, the first 
stage of the open pit Molodezhnyy copper- 
zinc mine was put into operation at the 
Uchaly mining and beneficiation complex. 
The Uzel'ginskiy underground mine was 
also being developed at the Uchaly complex. 

At the Kirovgrad copper smelting com- 
plex in the northern Urals, the 1981 produc- 
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tion goal was lower than 1980 production, 
and in 1981, the work force at the smelting 
complex decreased. The major problem at 
Kirovgrad, as at the Krasnoural’sk and 
Karabash copper smelters in the northern 
Urals, was obtaining raw materials, one- 
third of which had to be transported from 
other regions. Plans for the Krasnoural'sk 
copper smelting complex for the 1980's call- 
ed for putting into operation the first stage 
of the Volkovskiy open pit, which was to be 
a major raw material supplier. Supplying 
Krasnoural’sk with local ore from the 
Volkovskiy open pit was seen as a means of 
alleviating the chronic ore shortage. At 
Krasnoural'sk, renovation was also planned 
for the metallurgical workshop, and renova- 
tion and expansion were planned for the 
main concentration plant. In 1981, the 
Krasnoural'sk complex reportedly exceeded 
its goal for copper production. 

Copper production was being expanded in 
Siberia with the development of the Nor- 
il’sk metallurgical complex, the site of a 
rich copper-nickel deposit. At the Nadezhda 
complex at Noril’sk, which was being built 
with Finnish technology and equipment, 
construction of the No. 2 smelter was re- 
portedly completed, with a planned capacity 
of 650,000 tons per year of copper concen- 
trate. Also reported completed at Noril’sk 
was a 33-kilometer slurry pipeline for trans- 
porting copper-nickel concentrates. In 
Khabarovsk Kray in the Soviet Far East, 


copper production was projected to increase 


with the development of the Pereval’nyy 
Mine at the Solnechnyy complex. 

Problems persisted with the development 
of the well-known Udokan deposit near 
Lake Baykal in East Siberia. Gross reserves 
at Udokan amount to over 700 million tons, 
averaging 1.5% copper (20% oxides and 
80% sulfides). Years passed without any 
significant development, and enrichment 
technology for the ore was not perfected 
experimentally. Because of the distant 
location, severe climate, and seismic activi- 
ty, construction costs at Udokan were stat- 
ed to be three times greater than normal. 
The Government believed that completion 
of the Baykal-Amur Railroad (BAM) to 
Chara during 1981-85 would stimulate de- 
velopment of the Udokan deposit. Still, 
production at Udokan would not begin until 
at least the 1990’s, and Western World 
participation would probably be necessary. 

In Mongolia, the Erdenet copper-molyb- 
denum complex, with an annual projected 
capacity of 16 million tons of ore and 
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118,000 tons of copper in concentrate, was 
being developed jointly with the U.S.S.R. 
The ore averages 0.85% copper and 0.012% 
molybdenum. Construction began in 1974, 
and in December 1978, the first of the four 
stages of the complex was put into oper- 
ation. In 1981, the complex was projected to 
produce approximately 72,000 tons of cop- 
per in concentrate. The 1980 production was 
approximately 44,000 tons. Concentrate 
from the complex was sent to the U.S.S.R. 
for smelting. 

Gold.—Since the 1930's, there has been 
little Soviet statistical reporting on precious 
metals production, trade, stockpiles, or ex- 
ploration. 

Estimated Soviet gold production in 1981 
was 8.43 million troy ounces. Over two- 
thirds of Soviet gold production came from 
the Soviet Far East and East Siberia (main- 
ly from placers at Kolyma, Aldan, Dzhug- 
dzhur, Indigirka, Yana, and Chukotka); 
most of the balance came from gold and 
mixed sulfide ores in the Urals, Tadzhiki- 
stan, Armenia, and West Siberia. Byproduct 
nonferrous operations produced substantial 
quantities of gold. The biggest source of 
byproduct gold was copper and lead-zinc 
ores. 

Magadan Oblast' was the Soviet Union's 
main producing center with 35 placer 
mines, 23 dredges, over 500 sand washing 
rigs, and about 1,500 bulldozers. Although 
production in Magadan Oblast’ was report- 
ed lagging for the first 9 months of 1981, by 
November, shortfalls had been made up at 
all complexes and placer mines, and the 
1981 production plan for the Oblast' was 
expected to be fulfilled. 

The first stage of the Severnaya under- 
ground mine was put into operation in 1980 
in the Urals, one of the oldest gold-produc- 
ing regions in the U.S.S.R., at the Bere- 
zovskiy mining complex. At the Berezovskiy 
complex, two mines were in operation, the 
Severnaya and Yuzhnaya, and all smaller 
mines had been eliminated or were being 
used for ventilation. In 1981, at Bere- 
zovskiy, renovation of the concentration 
plant had begun, and construction was con- 
tinuing on the Severnaya Mine. 

Also in 1981, a gold mining complex was 
reported under construction in the Toguz- 
Torouzkiy region, Kirgiziya. Extensive pros- 
pecting was continuing in the Asian part of 
the country to find new reserves. 

Soviet gold sales were a principal source 
of hard-currency earnings. Total sales in 
1981 were estimated at 8 million ounces, 
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approximately triple 1980 sales. Owing to 
persistent problems in agriculture and in 
other areas, sales in 1982 were projected to 
remain at their 1981 level. Gold holdings 
were secret, and gold sales were carefully 
managed for political and economic consid- 
erations. Through the first 9 months of 
1981, gold sales were approximately double 
their 1980 levels. However, in October 1981, 
sales were reported to have virtually 
ceased. Then in November-December 1981, 
the Soviets reportedly sold a very large 
quantity of gold (possibly 3.2 million ounces) 
despite the fact that the price of gold had 
fallen. Along with the need to pay for 
agricultural products, owing to the poor 
harvest, the late gold sales in 1981 could 
have been used to prop up the Polish 
economy. 

Iron Ore.—In 1981, production of usable 
iron ore decreased slightly to 242 million 
tons. Output of pellets increased to 54.1 
million tons. 

The iron ore industry was characterized 
by concentrated production facilities, and 
the tendency was to further augment exist- 
ing large enterprises. Eight large open pits, 
each with a capacity of over 20 million tons 
per year, accounted for 53% of iron ore 
extraction. Nineteen large underground 
mines produced approximately 80% of the 
underground production. Open pit mining 
in 1980 accounted for 84.6% of iron ore 
production. Large mining and concentra- 
tion complexes included the Severnyy (pro- 
jected capacity of 45 million tons of crude 
ore), the Lebedi (40 million tons), the Novo- 
Krivorozhsk (35 million tons) and the 
Sokolovo-Sarbaysk (35 million tons). 

Conditions for iron ore mining worsened. 
Between 1975 and 1980, the average metal 
content of crude iron ore decreased from 
33.4% to 32.3%, 2 and there was a signifi- 
cant increase in the depth of open pits. The 
number of open pits up to 200 meters deep 
producing over 10 million tons per year 
decreased 26% in 1975-80, and the percent- 
age of ore extracted from such pits decreas- 
ed from 74.1% to 58.1%. At the same time, 
the number of open pits more than 200 
meters deep and the percentage of crude 
iron ore extracted from such pits increased 
50%.** Over the last decade, the cost per ton 
for the extraction of usable iron ore increas- 
ed approximately 40%. 

Exports of iron ore went principally to 
CMEA countries. In 1980, over 95% of 
Soviet iron ore exports went to CMEA 
countries. Although a large exporter of iron 
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ore, the Soviet Union had problems supply- 
ing its own plants. 

The largest iron ore producing region was 
the Krivoy Rog Basin in the Ukraine, fol- 
lowed by the Kursk region, the Urals, Ka- 
zakhstan, Siberia, and the Kola Peninsula. 
Among iron ore producing regions, the 
Kursk Magnetic Anomaly (KMA) was of 
increasing importance both in percentage of 
reserves and in ore extraction. The Krivoy 
Rog Basin in the Ukraine, another major 
producing area, was declining in impor- 
tance. Although growth in iron ore extrac- 
tion was expected from basins in the Asian 
part of the country including the Kustanay 
Basin in Kazakhstan, the Angara-Ilimsk 
Basin in East Siberia, and the Aldansk 
Basin in the Soviet Far East, principal 
growth in iron ore reserves was to come 
from the KMA, which reportedly contained 
proved reserves of high-grade ore totaling 
27 billion tons. There were shortages of iron 
ore in the Urals, and over 10 million tons of 
ore was shipped annually to the Urals from 
the KMA. 

The chief underground iron ore mining 
regions were the Krivoy Rog Basin in the 
Ukraine (approximately 60% of total pro- 
duction) and the Gornaya Shoriya in West 
Siberia and the Tagilo-Kuvshinskiy region 
of the Urals, which supplied approximately 
15% each. Underground mining was con- 
ducted at 40 mines. The majority were in 
the Ukraine (22), in the Urals (9), and in 
Siberia (6) Owing to the exhaustion of 
reserves at the upper levels of a number of 
surface mines, production was projected to 
increasingly shift to mixed modes of min- 
ing. 

As of January 1976, total iron ore re- 
serves in place in categories A + B+C, +C: 
were 111 billion tons averaging 34.8% iron. 
Over 70% of these reserves were in the 
European part of the country including the 
Urals. The iron ore reserves were distrib- 
uted as follows: the Ukraine, 31%; Europe- 
an center, 24.4%; Urals, 15.7%; Kazakh- 
stan, 15%; Siberia, 7.4%; northwest, 3%; 
Soviet Far East, 2.5%; and others, 1%. Total 
national reserves in categories A+B+C, 
were estimated at 60.2 billion tons, averag- 
ing 3896 iron. This included 10.3 billion tons 
averaging over 55% iron that did not re- 
quire dressing and 34.8 billion tons of easily 
dressed ore. Of total iron ore reserves in 
place, only 14% could be used without 
beneficiation, 77% required simple benefi- 
ciation, and 9% needed complex benefi- 
ciation. In 1980, more than 84% of all crude 
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iron ore was concentrated. 

In 1981, construction continued on the 
three new large mining-concentration com- 
plexes to be built during 1981-85 at Kachar 
(Kazakhstan) Kostamush (Karelia), and 
Stoylensk (KMA). Construction of the sec- 
ond stage of the Mikhaylov (KMA) and 
Lebedi (KMA) complexes began, and there 
was expansion and renovation of the Kov- 
dor (Murmansk Oblast’), Olenegorsk (Mur- 
mansk Oblast’), Tsentral’nyy (Ukraine), and 
Yuzhniy (Ukraine) complexes. 

In 1981, at the Mikhaylov complex, the 
capacity for iron ore extraction increased by 
2 million tons per year, reaching 37 million 
tons. At the Yuzhniy complex, capacities 
were put into operation for the extraction of 
1.5 million tons per year of crude ore and 
the production of 400,000 tons per year of 
concentrate. As a result, the Yuzhniy com- 
plex’s capacity reached 37 million tons per 
year of crude ore and 17.5 million tons per 
year of concentrate. At the Olenegorsk 
complex, new capacities were put into oper- 
ation. The capacity of the Kirovogorsk open 
pit at Olenegorsk was reportedly expanded 
by 1.2 to 2.2 million tons per year of crude 
ore, and the concentration plant was report- 
edly doubled in size to produce 800,000 tons 
per year of concentrate. Iron ore extraction 
capacities were put into operation at the 
Azerbaydzhan, Kovdor, and  Novo-Kri- 
vorozhsk complexes; at the Sheregeshskiy 
Mine in Kemerovskaya Oblast', Siberia; at 
the Irbinskiy Mine in the Khakasskaya 
Autonomous Oblast’, Siberia; and at the 
Imeni V. I. Lenin mining directorate in the . 
Krivoy Rog Basin. 

Major projects scheduled to go onstream 
in 1982 included capacities at the Kosta- 
mush complex in Karelia, being built with 
the aid of Finnish companies, and at the 
Stoylensk complex in Belgorod Oblast' 
(KMA). Mining of iron ore on a limited scale 
started at Kostamush in 1980. The project 
was being built in three stages and was to 
have an annual capacity of 8.9 million tons 
of pellets from 24 million tons of crude ore. 
The deposit contains an estimated 1.2 to 1.5 
billion tons of ore with an average iron 
content of 31%. Construction of the first 
stage began in 1977, and total construction 
time was to be 8 to 10 years. Finland was to 
buy annually up to 1.2 million tons of 
pellets during 1983-90. 

Iron and Steel.—In 1981, production of 
raw Steel, rolled finished steel, and steel 
pipe increased slightly but fell short of the 
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goal. Although the Soviet Union was the 
world's largest producer in total quantity of 
iron ore, coke, refractories, raw steel, and 
Steel pipe, the country was a net importer of 
high-quality rolled steel products. Waste 
was extensive in the Soviet iron and steel 
industry, and only approximately 4596 of 
the raw steel production was efficiently 
used in the Soviet economy. 

Major problems occurred in producing 
the needed assortment of ferrous metal 
products. For example, while in 1981 the 
plan for finished rolled ferrous metal fell 
short by 6%, the plan for the production of 
low-alloy steel needed to reduce metal con- 
sumption was short 290%. Production prob- 
lems were attributed in part to the practice 
of registering plan fulfillment in physical 
units (i.e., tons), which encouraged produc- 
tion of simple products. 

Eleven metallurgical enterprises were re- 
sponsible for more than one-half the Na- 
tion's output of raw steel. The largest pro- 
ducer was the Magnitogorsk complex. The 
other 10 major producers were the Chely- 
abinsk works, Cherepovets works, Karagan- 
da complex, Krivoy Rog works, Kuznetsk 
complex, Nizhniy Tagil complex, Novoli- 
petsk works, West Siberia works, Zapo- 
rozhstal works, and Zhdanov “Ilich” works. 

During 1981-85, capital investment in fer- 
rous metallurgy was to increase by approx- 
imately 40% over that of 1976-80. The share 
of total steel production by oxygen convert- 
er was to increase from 28.5% to 33%. 
Electric steel production, which in 1981 
accounted for about 11% of production, was 
to be increased almost 60% to 22 to 23 
million tons in 1985. Continuous-casting 
steel production was to increase to 35 to 37 
million tons per year from the 16.6 million 
tons (11% of total steel production) produc- 
ed in 1980. Emphasis also was to be placed 
on powder metallurgy and the production of 
high-quality steel pipes for gas transport. 

Growth in electric steel production was to 
be achieved by activating capacities at exist- 
ing enterprises and by putting new electric 
furnaces into operation at the Donetsk and 
Uzbek works, at the Orsko-Khalilovo and 
Kuznetsk complexes, and at other enter- 
prises. The country’s continuous-casting ca- 
pacity was to be increased, primarily at the 
Cherepovets, Dzerzhinsk, and Novolipetsk 
enterprises. 

In 1981, at the Cherepovets works, capaci- 
ty of the “2000” rolling mill was to be 
expanded by 500,000 tons per year. At the 
Magnitogorsk complex, renovation of the 
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No. 6 blast furnace was completed. The No. 
8 coking battery at Magnitogorsk, with a 
capacity of 1 million tons per year, was 
officially declared in operation on the last 
day of 1981. It replaced a 50-year-old coking 
battery. The new electric pipe-welding shop 
at the Vyksa metallurgical plant was not 
put into continuous operation in 1981, and 
plans were for the first stage of this shop to 
reach its full capacity of 250,000 tons per 
year of large-diameter pipe for high- 
pressure gas transport in 1983. At the 
Orsko-Khalilovo complex, the electric steel 
shop, with two electric furnaces of 250,000 
tons per year capacity each, was officially 
put into operation in 1980, and the first 
steel from furnace No. 1 was produced. At 
the end of 1981, the Yermakov ferroalloys 
plant in Kazakhstan reported that a new 
furnace had been put into operation and 
that another furnace was under construc- 
tion. 

At the Oskol electric steel complex in 
Belgorod Oblast', construction continued in 
1981 of the first roasting unit with a design 
capacity of 2.5 million tons per year of iron 
pellets for steelmaking by the direct reduc- 
tion process. The first stage, which was 
scheduled to be commissioned in 1981, was 
to go into operation in December 1983. The 
Oskol complex was to be supplied with raw 
material from capacities being developed at 
the Lebedi mining and concentration com- 
plex. A $313 million contract for a complete 
rolling mill at the Oskol complex was 
concluded with a consortium led by the 
Schloemann Siemag AG of the Federal 
Republic of Germany. The mill was to begin 
operation in 1985. Other West German 
firms had been supplying facilities for the 
pelletizing plant and other works. 

In 1982, plans called for putting into 
operation a tinplate shop at the Karaganda 
metallurgical complex, a converter shop at 
the Dzerzhinsk plant, and shops for cold- 
rolled steel at the Magnitogorsk and Novoli- 
petsk complexes. 


Table 9.—U.S.S.R.: Crude steel production 
by process, in percent 


Process 1980 1981 
Open hearth _ _ _ _ 60.2 59.1 
Oxygen converter 28.5 29.5 
Electric ----- 10.8 10.9 
Bessemer- _ — _ _ _ 5 5 
Total 100.0 100.0 
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Table 10.—U.S.S.R.: 1981 planned 
production of rolled finished ferrous metal 
at major enterprises 


(Million tons) 
Enterprise 


Magnitogorsk complex ] 
Cherepovets works... 1 
Krivorozh works 
Novolipetsk works 
Western Siberia ‘ "Zapsib" works. ..... 
Zhdanov "Azovstal" works 
Karaganda complee n 
Nizhniy T 
Zhdanov Iich“ works N 
Chelyabinsk works aem 
Dzerzhinsk work 
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Orsko-Khalilovo complex - ---------- 
Kommunarsk works 
Rustavi works 
Amur works 
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Source: Ekonomicheskaya gazeta (Economic Gazette), 
Moscow. No. 16, April 1981, p. 


Lead and Zinc.—In 1981, estimated out- 
put of primary lead at 410,000 tons remain- 
ed the same, while primary zinc at 790,000 
tons increased slightly compared with 1980 
output. The 1981 estimated output of sec- 
ondary lead increased to 220,000 tons, and 
the 1981 estimated output of secondary zinc 
remained at 80,000 tons. Lead and zinc 
imports were estimated to have increased in 
1981. A large portion of lead and zinc 

rts went to the CMEA countries. 

er 1096 of total lead and zinc produc- 
tion in 1980 was recovered as a byproduct. 
Of the total volume of lead produced, 35% 
came from secondary sources.“ Ore re- 
serves in 1980 were estimated at 16 million 
tons of contained lead and 20 million tons of 
contained zinc, over two-thirds of which are 
located in Kazakhstan, chiefly in the Altay 
region and the district of Karatau. There 
are also reserves of zinc in the Urals. 
Kazakhstan was the leading lead-zinc pro- 
ducing area, followed by the Urals, Uzbeki- 
stan, Siberia, North Caucasus, and the Uk- 
raine. The largest part of the secondary 
lead was produced in shaft smelting at the 
"Ukrzink" plant in the Ukraine. 

In recent years, production quotas for 
lead and zinc had not been met owing to the 
slow construction of new facilities, supply 
problems, and low metal recovery. For ex- 
ample, regarding lags in the construction of 
new mining capacity, development of the 
Gorevka lead and zinc deposit on the Anga- 
ra River in Siberia still had not started, 
although exploitation of this deposit, where 
lead was .. practically lying on the sur- 
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face..." was planned for the mid-1960's.** 

In 1980, Kazakhstan produced over 70% 
of Soviet lead and approximately 50% of 
Soviet zinc. The 1981-85 plan for Kazakh- 

stan was for lead production to increase 
11.6%, and zinc production, 7.7%. In Ka- 
zakhstan, production of lead was to increase 
12% and zinc 12.7% at the Ust’-Kame- 
nogorsk lead-zinc complex during 1981-85, 
and new facilities were to be added. In 1981, 
the Ust’-Kamenogorsk complex reported 
the fulfillment of its plan for lead and zinc 
production. In Dzhezkazgan Oblast’, Ka- 
zakhstan, plans were to increase the pro- 
duction of lead-zinc ore 53% during 1981-85. 
The Dzhezkazgan copper complex produces 
byproduct lead, and lead-in-concentrate out- 
put was to be raised 22% during the 11th 5- 
year plan. 

The Zhayremsk complex was the newest 
lead-zinc producing enterprise in Kazakh- 
stan; the first stage achieved its design 
capacity in 1978, and lead and zinc output 
were to increase 45% and 40%, respectively, 
during 1981-85, compared with that of 1976- 
80. Extraction of ore at the complex was to 
increase 50%. By 1988, the second stage of 
the complex was to be operating at design 
capacity. Construction was behind schedule 
at Zhayremsk, and this was foreseen as 
affecting commissioning of the second stage. 
A major problem for ore extraction at 
Zhayremsk was excess water in the pits, 
resulting in the ore freezing in winter. 
Plans to improve operations entailed ac- 
quiring more equipment including water 
pumps, 8-cubic-meter shovels, and 40- and 
75-ton dump trucks. Furthermore, pro- 
jected targets for recovery of lead and zinc 
from Zhayremsk ore at the Achisay and 
Tekeli complexes were not being reached.“ 
By 1985, a concentration plant was to be 
commissioned at the Zhayremsk complex 
along with new capacities at the Dal’- 
nyezapad Mine and the Ushkatyn open pit. 
Failure to commission concentrating facili- 
ties at the Zhayremsk and Kargayly com- 
plexes in Kazakhstan resulted in ore being 
Shipped hundreds of kilometers for process- 
ing. The commissioning of concentrating 
facilities at these complexes was deemed 
essential to overcoming this problem.*: 

At the Grekhovskiy Mine in the Zyryanov 
complex in Kazakhstan, which had been in 
operation more than 25 years, a new under- 
ground conveyor system doubled the trans- 
port capacity. In addition, an underground 
crushing complex was under construction, 
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and the ventilating system was being over- 
hauled. À surface mine on the same deposit 
was being developed, along with construc- 
tion of a pipeline to the concentrating plant. 
These improvements were projected to in- 
crease ore extraction by a minimum of 50% 
by 1985. The potential exploitation period 
for the Zyryanov deposit was extended 15 to 
20 years with the detection of five new 
prospective mining areas. 

At the Mirgalimsk deposit, which was 
being developed by the Achisay complex, 
approximately one-half of the ore was being 
left at higher levels, and some ore left in 
pillars reportedly contained two to three 
times more metal than ore being extracted 
at a depth of approximately 500 meters.“ 

The future development of the ore base in 
eastern Kazakhstan was of serious concern 
to Soviet officials. Although the output of 
polymetallic ores had increased fourfold in 
the past 10 years, the grades had dropped 
40%. At the Leninogorsk mixed-sulfide 
complex in East Kazakhstan Oblast', pro- 
duction decreased 50% during 1970-79 be- 
cause of ore shortages; a complaint was 
raised at the Leninogorsk plant about the 
lack of qualified basic-production workers.*5 
In 1981, at the Leninogorsk complex, a new 
shop went into operation to process zinc 
concentrates. In Armenia, the Alaverdi cop- 
per complex began to recover lead from flue 
gases with electrostatic precipitators. An 
installation was to be constructed at Akhta- 
la to upgrade this material. 

Magnesium.—The 1981 estimated output 
of magnesium in the five operating plants 
increased to 78,000 tons, and production 
was to increase during 1981-85. The Ust’- 
Kamenogorsk titanium-magnesium com- 
plex in Kazakhstan exceeded its goal for 
magnesium production by 0.2% in 1981, and 
production of magnesium was to increase 
40.7% in 1981-85. For this purpose, new 
capacities were to be put into operation at 
Ust’-Kamenogorsk. During 1976-80, output 
of magnesium at Ust'Kamenogorsk in- 
creased 10%. 

Manganese.—The 1981 Soviet manganese 
ore production decreased to 9.4 million tons. 
Expansion of the manganese industry dur- 
ing 1981-85 was to occur through expansion 
of existing enterprises as well as the con- 
struction of new enterprises. By 1985, pro- 
duction was to increase to 10.1 million tons. 

In 1981, manganese ore capacity increas- 
ed by 300,000 tons per year at the Ordzho- 
nikidze complex in the Nikopol' Basin in 
the Ukraine. Nikopol is the principal 
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Soviet manganese basin, producing over 
one-half of Soviet manganese ore, but the 
ore, with an average grade of 26.4% manga- 
nese, is a little more than 2 meters thick 
and lies under about 80 meters of overbur- 
den. 

Growth in manganese output during 
1981-85 was to come from poorer and harder 
to concentrate carbonate ores.“ During 
1981-85, the Government planned to begin 
exploitation of the Bol’shoy Tokmak car- 
bonate ore deposit in the Ukraine, which 
was to serve as a base for the construction 
of the Tavricheskiy mining and concentra- 
tion complex in Zaporozh’ye Oblast’. The 
Bol’shoy Tokmak deposit was divided into 
northern, central, and southern sectors. 
Exploitation was to begin in the northern 
sector where the majority of reserves are 
concentrated. In Kazakhstan, a mine was to 
be developed at the Ushkatyn deposit; the 
output of the enterprise was intended for 
ferroalloy production. 

The Bol’shoy Tokmak deposit is lower 
grade and deeper than the Nikopol’ deposit, 
and there were unforeseen delays in bring- 
ing the deposit onstream. Lack of ore hin- 
dered production at the large ferroalloy 
plants in Nikopol’ and Zaporozh’ye and in 
the entire ferrous metallurgy sector.“ 

Along with delays in bringing facilities 
onstream, another major cause of ore short- 
ages was waste. Insufficient concentration 
and processing resulted in losses of up to 
one-half of the manganese in slime from 
concentration and in slag from metallurgi- 
cal processing. The manganese content of 
the slag was approximately 16%, and man- 
ganese in the slag generally was not recov- 
ered. Rather high manganese-content slag 
was being used with asphalt for road pav- 
ing, giving some roads a reddish color. An 
additional waste of manganese occurred 
during steel production. The average 
amount of manganese used in the Soviet 
steel industry was 10 kilograms per ton of 
steel, which was higher than in many coun- 
tries. There was, furthermore, no program 
for secondary manganese recycling.“ 

At yearend 1969, manganese ore reserves 
in categories A+B+C,+C, were estimated 
at 2.5 billion tons with an average manga- 
nese content of 23.0% to 26.4%, including 
1.02 billion tons in the Nikopol’ Basin. The 
Chiatura Basin in Georgia contains reserves 
of high-grade ore. 

Two concerns, the Ordzhonikidze and 
Marganets, operated in the Nikopol’ Basin. 
In 1980, there were 19 underground mines, 
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10 open pits, and 9 concentrators in the 
basin. The Chiatura Basin in 1980 had 24 
mines and 8 concentrators. Ápproximately 
80% of production from Chiatura came 
from underground mines. 

Mercury.—In 1981, the output of mercury 
was estimated at 63,000 flasks (76 pounds 
each) Numerous mercury deposits exist, 
mainly in Soviet Central Asia, the Soviet 
Far East, and the Ukraine. 

The largest Soviet mercury operation was 
the Khaydarkan complex in southern 
Kirgiziya, where mercury was mined by 
both underground and open pit methods. In 
1981, the first output was reported at the 
Uluu-Too site from a new shaft of the 
Glubokaya mining directorate of the 
Khaydarkan complex. Ore was being mined 
at this shaft to a depth of 700 meters, and 
mercury production was projected to in- 
crease at Khaydarkan. 

The Nikitovskiy complex in the Ukraine 
was the second largest mercury producer. 
Approximately 70% of the ore at Niki- 
tovskiy was mined by underground, and 
30%, by surface methods. Two underground 
mines, Second Novaya and Novozavod- 
skaya, and the Polukupol Novyy open pit 
were in operation. 

The small Zakarpatskiy complex process- 
ed ores from the Borkutnoye, Shayanskoye, 
and other small deposits in Zakarpatskaya 
Oblast’, western Ukraine. 

In the Tadzhik S.S.R., construction of the 
new Dzidzikrutskiy (Aznob) mercury- 
antimony complex was underway. Future 
development was planned of small deposits 
in the North Caucasus, at Chukotka in the 
Soviet Far East, and in other regions. Explo- 
ration for new deposits was continuing in 
Kirgiziya, the Soviet Far East, and other 
areas. 

Molybdenum.—Output of molybdenum 
concentrates in 1981 was estimated to have 
increased to 10,900 tons of metal. In 1981, 
the United States increased exports of mo- 
lybdenum concentrate to the U.S.S.R. 

Molybdenum reserves in ore (molybde- 
nite, copper-molybdenum, and tungsten- 
molybdenum ores) in the U.S.S.R. may ap- 
proach 200,000 tons. Approximately 50% of 
the production was based on copper-molyb- 
denum ores from Armenia, Kazakhstan, 
Siberia, and the Mongolian People's Repub- 
lic. Approximately 30% of the production 
was from tungsten-molybdenum ores of 
Tyrny-Auz (Kabardin A.S.S.R. in the North 
Caucasus) and Dzhida (Buryat A.S.S.R.). 
The remainder came from molybdenite ore 
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mined in Uzbekistan and Siberia. There are 
over 100 known deposits of molybdenum, 
but most are too small to be mined econom- 
ically. 

Armenia was one of the leading Soviet 
producing regions, but concentrates were 
shipped out of Armenia for processing. The 
Zangezur copper-molybdenum complex in 
Armenia, combining the former Kadzharan 
and Kafan complexes, supplied approxi- 
mately 25% of the Soviet molybdenum. 

The largest Soviet producer was the Sorsk 
complex in Krasnoyarsk Kray, which oper- 
ated the Sorsk open pit. Other producers 
included the Tyrny-Auz tungsten-molyb- 
denum complex, which operated the Molib- 
den underground mine and the Mukulan- 
skiy open pit. The Chorukhdayransk con- 
centrator processed copper-molybdenum 
ores from the Chorukhdayransk and South- 
Yashransk deposits in the Tadzhik S.S.R. 
Construction of the Zhireken molybdenum 
complex in Chita Oblast’, north of Mongo- 
lia, was being conducted. In Kazakhstan at 
the Akchatau mining and metallurgical 
complex, where production was based on 
tungsten-molybdenum ore, facilities were 
reportedly put into operation at the Yugo- 
Vostochniy Mine for the production of high- 


. metal-content molybdenum concentrate. In 


1981, the Akchatau complex reported ex- 
ceeding its production plan. However, re- 
sults of construction work indicated that 
development plans for the complex for 1981- 
85 would be only one-half fulfilled. Also, in 
Kazakhstan, the Balkhash mining and met- 
allurgical complex had difficulty securing 
raw materials, and in 1981, capacities for 
processing molybdenum were only 65% 
utilized. 

The Erdenet open pit copper-molyb- 
denum complex in Mongolia, which was 
being jointly developed by the U.S.S.R. and 
Mongolia, had an annual projected capacity 
of 1,000 tons of molybdenum metal from 
concentrate. The ore at Erdenet averaged 
0.85% copper and 0.012% molybdenum. In 
1981, the Erdenet complex was projected to 
produce 660 tons of molybdenum in concen- 
trate; 1980 production was approximately 
490 tons.“ The concentrate was shipped to 
the U.S.S.R. for processing. 

Nickel.—In 1981, Soviet nickel produc- 
tion, including production from Cuban raw 
material, increased to an estimated 176,000 
tons. The delay in bringing production ca- 
pacities onstream at Noril'sk, the site of a 
rich copper-nickel deposit, prevented the 
Soviets from attaining planned growth. The 
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10th 5-year plan (1976-80) called for an 
increase of 20% to 30% in nickel produc- 
tion, but the actual increase was 8.8%.5! 
During the 11th 5-year plan (1981-85), pro- 
duction of nickel was also targeted to in- 
crease by not less than 30%, and much of 
this increase was to come from Noril'sk. 

Known Soviet nickel reserves, almost 
one-half of which consist of low-grade sili- 
cate ores, are estimated not to exceed 5 
million tons of contained nickel. Over 50% 
of the total reserve is in cupriferous pent- 
landites containing recoverable copper, co- 
balt, platinum-group metals, and some mi- 
nor metals. Sulfide ores were mined in 
Noril'sk in Krasnoyarsk Kray (East Sibe- 
ria), and in the Pechenga-Monchegorsk area 
in the Kola Peninsula. Oxide ores were 
produced in the Aktyubinsk area of the 
southern Urals, the Ufaley area of the 
central Urals, and the Ukraine. 

The centers of production in order of 
importance were Noril’sk, the Urals, and 
the Kola Peninsula. There were seven 
smelters in operation, of which Noril'sk was 
the most important. Following a close sec- 
ond to Noril'sk were the Ufaley, Rezh, and 
Khalilovo smelters in the Urals. The 
Monchegorsk and Pechenga smelters were 
third, and the Pobuzhsk ferronickel plant in 
the Ukraine was fourth. The Soviet Union 
was foreseen as playing an increasing role 
as a nickel exporter, based on both Soviet 
and Cuban concentrates. 

During the 11th 5-year plan, the Severo- 
nikel complex on the Kola Peninsula plan- 
ned to increase nickel production by 80% 
based on raw materials from Noril'sk. Work 
on installing additional facilities at the 
Severonikel complex was reported. 

At the Nadezhda complex in Noril'sk, the 
nickel flash-smelting plant, with a capacity 
of 550,000 tons per year of nickel concen- 
trates and built with Finnish equipment 
and technology, was reportedly completed 
at the start of 1982. A 33-kilometer copper- 
nickel slurry line to Talnakh was put into 
operation at Noril'sk in 1981. 

Soviet nickel sales to gain hard currency 
were partly blamed for depressed world 
nickel prices in 1981 as the U.S.S.R. increas- 
ed its nickel exports to market economy 
countries. Soviet imports of Cuban nickel in 
nickel-cobalt concentrate were approxi- 
mately 18,000 tons in 1980. The Soviet 
Union was assisting in Cuban nickel devel- 
opment, including the construction of the 
Punta Gorda plant in Cuba, with a capacity 
of 30,000 tons per year of nickel and 


1061 


cobalt. 

Platinum-Group Metals.—The U.S.S.R. 
was steadily expanding its output of plat- 
inum-group metals. The 1981 output was 
estimated at 3.35 million troy ounces. The 
U.S.S.R. was one of the world’s largest 
producers and exporters of platinum-group 
metals, and Soviet ore reserves are ade- 
quate for increasing production and exports 
for many years. 

Production of platinum and platinum- 
group metals occurred at the Noril'sk cop- 
per and nickel complex in Krasnoyarsk 
Kray in East Siberia, the Severonikel and 
Pechenganikel complexes on the Kola Pe- 
ninsula, and several smaller placer deposits 
in the Urals. Virtually all platinum-group 
metals were produced as byproducts, with 
over 75% coming from Noril'sk. 

Production was to increase at Noril'sk in 
1971-75 by 60% over the 1970 level and in 
1976-80 by approximately 8096 over the 
1975 level. Slow construction of the Nadezh- 
da plant at Noril'sk, however, limited pro- 
duction increases to 4% to 5% annually. 
Problems in completing construction work 
on schedule at the Nadezhda plant persisted 
in 1981.5? 

Along with attainment of capacity at the 
Nadezhda plant, expansion of output at 
Noril'sk was to accelerate with the comple- 
tion of the Oktyabr' underground mine. The 
Oktyabr' Mine, which had been under de- 
velopment since 1969, was to be completed 
in six stages. The first four stages were in 
operation, and the last two were scheduled 
for completion during 1981-85. 

Silver.—The estimated 1981 output of 
silver was 46.5 million troy ounces. Almost 
all silver was produced as a byproduct of 
nonferrous operations, including gold treat- 
ment plants. Production was centered in 
the Urals, Kazakhstan, the Soviet Far East, 
East Siberia, and Armenia. Complex ores in 
the Urals contain 0.2 to 0.4 gram of silver 
per ton. Production of silver was projected 
to increase approximately 4% in 1980-85. 
Some of this increase was to come from the 
Noril'sk complex, which produced silver. 
Copper-nickel enterprises on the Kola Pe- 
ninsula were also producing silver. 

A number of plants produced secondary 
silver. The Moscow plant for secondary 
production of precious metals was the main 
producer. Secondary sources included pho- 
tographic film ash. 

Tin.—Primary tin production in 1981 was 
estimated at 36,000 tons. By the mid-1980's, 
tin output was projected to reach 40,000 
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tons, based on new production from existing 
or developing mines in the Soviet Far East 
and Central Asia. 

Despite Soviet policy to achieve self- 
sufficiency in mineral production, tin out- 
put continued to be inadequate, and imports 
accounted for approximately 2596 of re- 
quirements. The major Soviet tin-producing 
areas were the Soviet Far East, Yakutia, 
and Transbaykal. Approximately 2596 of 
total output was from placers, of which the 
Soviet northeast accounted for 75%. 

Intensive exploration programs were 
being carried out for tin reserves. Positive 
results were reported in Magadan Oblast’, 
Khabarovsk Kray, the Yakut A.S.S.R., and 
the Kirgiz S.S.R. In 1981, the Kirgiz Direc- 
torate for Geology planned a 396 increase in 
tin reserves for the Kirgiz S.S.R. Soviet 
gross tin reserves are currently estimated 
at 600,000 tons of contained metal, and the 
average content of tin ore ranges from 0.6% 
to 1% tin. 

The largest tin-producing region was the 
Maritime Kray in the Soviet Far East. The 
major producer in the Maritime Kray was 
the Khrustal'nyy complex, which operated 
both lode and placer deposits. The Khrust- 
al'nyy complex operated the Khrustal'nyy, 
Ege-Khaya, Imeni Lazo, Kholodnyy, and 
Alyaskitovyy Mines. 

The largest tin producer in the U.S.S.R. 
was the Khingan complex, in Birobidzhan 
(Jewish Autonomous Oblast’), Khabarovsk 
Kray, of the Soviet Far East. At Khingan, 
renovation of the concentrator occurred in 
1979, and the Berezovyy Mine and a mine 
near Obluchye were under development. 
The Solnechnyy complex in Khabarovsk 
Kray operated the Solnechnyy, Molo- 
dezhnyy, and Pereval’nyy Mines. At the 
Pereval’nyy Mine, a 7-kilometer tunnel was 
completed that was to serve as the main 
transport artery for the mine. The concen- 
trating plant at the Solnechnyy complex 
was undergoing renovation, and a metallur- 
gical plant was to be constructed. 

There were three known tin refineries 
operating in the U.S.S.R. at Novosibirsk, 
Ryazan’, and Podol’sk, near Moscow. Con- 
centrates from Siberia and the Soviet Far 
East were sent to the Novosibirsk plant, 
which was the principal Soviet tin supplier. 

Construction of a tin complex during 
1981-85 was being planned in the Kirgiz 
S.S.R. on the Saryzhaz River not far from 
the village of Inyl’chek in Issyk-kul’skaya 
Oblast’. 

In 1981, Bolivia was reportedly having 
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trouble with the La Palca plant being built 
near Potosi with Soviet technical and finan- 
cial assistance. The complaint was that the 
plant was causing serious contamination of 
agricultural land. The Soviet Union was 
also assisting tin development in Vietnam 
and Laos, presumably in exchange for tin. 

Titanium.—Titanium production in 1981 
was estimated to have increased to 38,500 
tons. The llth 5-year plan, 1981-85, called 
for an increase in titanium production. 
During 1976-80, production of titanium was 
programed to rise 40%, but during this 
period, production increased only 19%. 
The industry continued to be based mainly 
on Ukrainian and Siberian ilmenite and 
rutile. Soviet reserves of TiO. have been 
estimated at approximately 10 million tons, 
contained in 70 million tons of ore averag- 
ing 10% to 20% TiO.. 

The Soviet Union exported titanium 
sponge to Western countries in 1981, and 
reportedly was to export titanium sponge at 
competitive market prices in 1982. Decreas- 
ed Soviet titanium sponge trading activity 
in 1979 and 1980 caused confusion as re- 
ports circulated that the Soviets planned to 
cut off titanium exports to some Western 
World buyers. The Soviets claimed that 
they had continued to offer titanium 
sponge, but that importers were unwilling 
to meet their price. In 1981, the United 
States imported Soviet titanium sponge val- 
ued at $1.75 million compared with $2.7 
million in 1980. 

The most important sources of Soviet 
ilmenite are placer deposits on two right- 
bank tributaries of the Dnieper River in the 
Ukraine. Deposits with major production 
are the Samotkanskoye zirconium-titanium 
alluvial deposit; the Volchanskoye titanium 
deposit in Dnepropetrovsk Oblast’; the 
Irshanskoye, Streminogorskoye, and Zelen- 
ogorskoye titanium deposits in Zhitomir- 
skaya Oblast’; and the Tarasovskoye deposit 
in Kiyevskaya Oblast’. These deposits were 
operated by the Verkhnedneprovskiy and 
Irshanskiy complexes. The Irshanskiy com- 
plex made use of dredges. Four stages of the 
Irshanskiy concentrator were in operation 
in 1980. 

The Ust-Kamenogorsk titanium-mag- 
nesium complex in Kazakhstan, a 16-year- 
old enterprise, planned to increase titanium 
production 27.1% during 1981-85. This was 
equivalent to the total growth in titanium 
output planned in Kazakhstan, in which the 
Ust’-Kamenogorsk complex was the only 
producer. In 1981, the Ust’-Kamenogorsk 
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enterprise exceeded its quota for titanium 
sponge production by 0.8%. Other major 
Soviet titanium producers included the Be- 
rezniki titanium-magnesium plant, the 
Dneprovsk titanium-magnesium plant, the 
Moscow titanium sponge works, and the 
Khar'kov plant. 

Tungsten.—Production of tungsten in 
concentrates in 1981 was estimated to have 
increased by less than 2% to 8,850 tons. In 
1981, Soviet tungsten production was again 
insufficient for domestic needs. The Soviets 
were reportedly seeking to purchase ap- 
proximately 1,500 tons of tungsten concen- 
trate in the fourth quarter of 1981, and 
there were reportedly greater than usual 
Soviet tungsten purchases in 1981. 

Principal tungsten-producing regions 
were the North Caucasus, Kazakhstan, 
Uzbekistan, Transbaykal, and the Sovi- 
et Far East. Most of the deposits in the 
U.S.S.R. are low grade. The large Tyrny- 
Auz deposit in the North Caucasus contains 
both molybdenum and tungsten. The larg- 
est deposits in Kazakhstan are the Ver- 
khne-Kayraktin tungsten and Akchatau 
molybdenum-tungsten deposits. There are 
considerable reserves of tungsten in the 
Ingichka deposit in Samarkand Oblast’, 
Uzbekistan, and the Dzhida deposit in the 
Buryat A.S.S.R. 

The main producer of tungsten concen- 
trates is the Tyrny-Auz tungsten and mo- 
lybdenum complex in the North Caucasus, 
where both underground and open pit 
methods were used. The Nal’chik plant 
produced tungsten metal from Tyrny-Auz 
concentrates. In Kazakhstan, the Akchatau 
mining and metallurgical complex fulfilled 
its production plan for 1981. However, re- 
sults in 1981 indicated that construction 
planned for 1981-85 at Akchatau would be 
only one-half completed in that time.** 

Tungsten production capacity was ex- 
panding in the Soviet Far East. At the 
Iul’tin complex, the only tungsten mining 
enterprise in Magadan Oblast’, intensive 
improvement was reportedly carried out. 
During 1976-80, the Vostok tungsten min- 
ing and concentration complex was estab- 
lished in the Soviet Far East. Also in the 
Soviet Far East, the second stage of the 
Maritime Kray complex was under con- 
struction. 

In Soviet Central Asia, tungsten develop- 
ment was slated for the Kirgiz S.S.R., and 
exploitation was reportedly beginning at an 
unnamed tungsten deposit in Samarkand 
Oblast’, Uzbekistan; Samarkand Oblast’ 
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contains the large Ingichka deposit. 

Vanadium.—The Soviet Union was a 
large vanadium producer with an estimated 
production in 1981 of 9,500 tons. The princi- 
pal source of vanadium is as a coproduct 
with iron from open pits at the Kachkanar 
complex in Sverdlovsk Oblast’ in the Urals, 
where expansion was planned during 1981- 
85. Expansion of Kachkanar was currently 
the only practical means for increasing 
vanadium production.“ Projections indicat- 
ed that increased production at Kachkanar 
could be achieved at the earliest by 1985.** 
Ways were being developed to extract vana- 
dium from powerplant ash, but work was 
only in the research stage. The vanadium 
lost in powerplant ash reportedly could 
provide one-quarter of domestic industrial 
consumption.“ 

Vanadium- bearing slag was produced in 
the Urals at the Nizhniy Tagil metallurgi- 
cal complex and the Chusovoy metallurgi- 
cal plant. The Nizhniy Tagil complex, 
where the vanadium slag was produced in 
130-ton oxygen converters, was the only 
modern producer. The vanadium content of 
the pig iron was 0.45% at Nizhniy Tagil and 
0.54% at Chusovoy. After processing of the 
pig iron, the average V. O, content of the 
resulting slag at Nizhniy Tagil was 21.2%, 
and at Chusovoy, 17.2%. 

Although enlargement of the Kachkanar 
complex for processing from 33 to 40 million 
tons of iron ore annually was completed, 
delays in construction of facilities for addi- 
tional vanadium processing at the Nizhniy 
Tagil metallurgical complex slowed the in- 
crease in output of vanadium products. 

Minor Metals.—The Soviet Union pos- 
sesses commercial deposits of all the metals 
that have assumed importance in modern 
rocketry, aircraft, and nuclear energy. How- 
ever, extraction of many of the metals 
remained low. During 1981-85, the produc- 
tion of rare metals was to double in East 
Kazakhstan Oblast' with metallurgical fa- 
cilities at Leninogorsk, Ust'-Kamenogorsk, 
and Zyryanovsk. The growth in extraction 
of rare-metal concentrates in 1979 compar- 
ed with 1970 output at the Belogorsk com- 
plex in eastern Kazakhstan was 3.896 at the 
Ognevsk plant, 6.6% at the Belogorsk plant, 
and 2.3796 at the central finishing plant. 

The main deposits of rare metals are in 
Kazakhstan, Kola Peninsula, Uzbekistan, 
Armenia, Urals, Ukraine, Noril'sk, Trans- 
baykal, and the Soviet Far East. Explored 
reserves were considered adequate to en- 
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sure the planned rate of growth for all rare 
metals during 1981-85 and for most rare 
metals until 1990. The limiting factor in 
increasing production of rare metals was 
construction delays.5* 

The primary sources of rhenium are mo- 
lybdenite from copper-molybdenum depos- 
its of Armenia, Kazakhstan, and East Sibe- 
ria. Byproduct rhenium was recovered at 
the Balkhash and Dzhezkazgan complexes 
and the Chimkent lead plant in Kazakh- 
stan, the Khadzharan copper-molybdenum 
complex in Armenia, and at the hard-alloy 
plant in Uzbekistan. 

The selenium content in the copper- 
molybdenum ores of Ármenia ranged from 
3.6 to 10.5 grams per ton, and that of 
tellurium, from 1.5 to 6.2 grams per ton. 
There were 110 grams of selenium per ton 
and 40 grams of tellurium per ton in the 
charge of the Alaverdi metallurgical com- 
plex in Armenia. 

Byproduct gallium was recovered from 
raw materials used to produce alumina at 
the Volkhov (Leningrad Oblast') and Pavlo- 
dar (Kazakhstan) aluminum plants and at 
the Tikhvin (Leningrad Oblast’) alumina 
plant. The main centers of indium and 
thallium extraction were the Ust’-Kame- 
nogorsk lead-zinc complex (Kazakhstan) 
and the Chelyabinsk zinc plant (Urals). 

In 1976-80, recovery of thallium at the 
Chimkent lead plant in Kazakhstan in- 
creased 3.4%. The Ust’-Kamenogorsk tita- 
nium and magnesium complex in Kazakh- 
stan began recovering scandium, and recov- 
ery of scandium and lanthanum from slime 
from alumina plants in the Urals was being 
studied. During 1976-80, output of minor 
metals at the Ust’-Kamenogorsk lead-zinc 
complex increased as follows: indium, 80%; 
gallium, 95%; and selenium, 70%. 

The decade 1965-75 saw the start of pro- 
duction of rhenium in Kazakhstan at the 
Balkhash and Dzhezkazgan copper com- 
plexes and the Chimkent lead plant. The 
recovery of rhenium at the Dzhezkazgan 
complex increased from 3.1% in 1973 to 
42.0% in the first half of 1980. The Chim- 
kent lead plant produced thallium, tellu- 
rium, and germanium. In 1980, facilities for 
the production of tantalum from tailings at 
the Ognevsk and Belogorsk concentration 
plants of the Belogorsk complex in Kazakh- 
stan were put into operation. 

The Soviets claimed that the world’s larg- 
est columbium and tantalum deposits lie 
within the boundaries of the Lovozero mas- 
sif in the Kola Peninsula. Two underground 
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mines, Karnasurt and Umbozero, were in 
operation at Lovozero. Smaller columbium- 
tantalum-bearing deposits are located in 
the Caucasus, Transbaykal, Ukraine, and 
Urals. Tantalum was produced as a byprod- 
uct at the Orlovskiy mining and concentra- 
tion complex in Chitinskaya Oblast’. Soviet 
ilmenite concentrates contain an average of 
0.12% Cb. O, and 0.008% Ta- Os. 

The Verkhnedneprovskiy complex in the 
Dneprovsk Oblast’ in the Ukraine was ex- 
ploiting an alluvial zircon deposit. The com- 
plex, brought into operation in 1969, in- 
creased production of zircon concentrate in 
1980. 
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Asbestos.—Asbestos production in 1981 
was estimated at 2.11 million tons. The 
Soviet asbestos industry was the largest in 
the world. Over one-half of the production 
came from the Uralasbest complex in the 
central Urals, and over one-fourth of the 
output came from the Dzhetygara deposit in 
Kustanay Oblast’, Kazakhstan. Other im- 
portant producers included the Tuvaasbest 
complex in the Tuva A.S.S.R. in East Sibe- 
ria and the Kiembay complex in Orenburg 
Oblast' in the southern Urals. 

At the Uralasbest complex, production 
was reported at 1.26 million tons in 1979 
and at 1.24 million tons in 1978; in 1980, 
three open pits produced 149 million tons of 
ore and overburden, producing approxi- 
mately 1.19 million tons of marketable as- 
bestos. In 1981, ore mining increased to a 
total of 173 million tons of ore and overbur- 
den, but production of marketable asbestos 
decreased to 1.16 million tons because of 
reduced ore grades. Construction of the No. 
7 concentrator, with a capacity of 340,000 
tons per year, was planned. Three concen- 
trators were in operation. 

At the Dzhetygara deposit in Kustanay 
Oblast', Kazakhstan, the first mill, with a 
capacity of 200,000 tons per year, was com- 
missioned in 1965. During 1971-75, the mill 
was renovated, and production increased 
from 259,000 tons per year in 1970 to an 
estimated 350,000 tons per year in 1981. The 
Dzhetygara No. 2 mill, with a capacity of 
400,000 tons per year, was completed in 
1975 and produced an estimated 290,000 
tons in 1980. Output at the Dzhetygara 
complex was estimated at 640,000 tons in 
1981. 

At the Tuvaasbest complex, the first mill 
was commissioned in 1964, and a second 
mill was commissioned in 1976. Output at 
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this complex in 1981 was estimated at 
110,000 tons. 

Construction of the Kiembay complex in 
Orenburg Oblast’ (southern Urals) was 
Started in 1968 and was continuing in 1981. 
Seven CMEA members assisted in the con- 
struction. Design capacity was 500,000 tons 
per year of grades III and IV from 24 
million tons of ore with an average grade of 
4.4%. The project was being developed in 
two stages of 250,000 tons per year each. 
The first stage was completed in December 
1979 and was estimated to have produced 
130,000 tons in 1981. The second stage was 
put into operation in December 1980 and 
was estimated to have produced 70,000 tons 
in 1981. 

One-third of the output of the Kiembay 
complex was to be exported to the partici- 
pating CMEA countries in return for their 
one-third investment of 106.2 million out of 
300 million rubles. According to the plan, 
starting in 1981, about 170,000 tons of asbes- 
tos was to be exported annually to the 
participating countries for 12 years, after 
which they would be able to extend the 
agreement for an additional 10 years. How- 
ever, this goal was not met in 1981; in 
December, the yearly delivery of asbestos 
from Kiembay to CMEA countries was re- 
ported as approximately 65,000 tons.“ 

At the Sayan asbestos deposits, on the 
border of Krasnoyarsk Kray and the Tuva 
A.S.S.R. in East Siberia, reserves were esti- 
mated at " million tons of asbestos. The 
asbestos lies at a comparatively shallow 
depth and was to be mined by open pit 
methods. Exploration was completed, and 
development of the Lenin complex, with a 
capacity of 200,000 tons per year, was un- 
derway. 

Barite.—Estimated barite production in 
1981 remained at 500,000 tons. About 5096 
of the country's barite consumption was 
imported, mainly from North Korea, Yu- 
goslavia, and Bulgaria. Main centers of 
domestic production were Georgia, West 
Siberia, and Kazakhstan at the Zhayremsk 
mixed-sulfide complex. During 1981-85, pro- 
duction was to greatly increase at the 
Zhayremsk complex; the second stage of the 
complex was to achieve its design capacity 
in 1988. The complex fulfilled its production 
plan for 1976-80. The complaint was raised 
in 1981 that projected capacities for barite 
recovery from Zhayremsk ore were not 
being achieved at concentration plants at 
the Achisay polymetallic complex and the 
Tekeli lead-zinc complex.“ The Zhayremsk 
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area reportedly was extremely rich in bari- 
um sulfate, with approximately one-fourth 
of the world's reserves. More than 40% of 
the barite ore could be surface mined. In 
addition, rich deposits of barite were report- 
edly discovered in the Komi A.S.S.R., and 
development was underway of a 45,000-ton- 
per-year complex in Svanetiya, Georgia. 

Diamonds.—In 1981, diamond output was 
estimated very roughly to have decreased to 
8.5 million carats of industrial quality and 
2.1 million carats of gem quality owing to 
more difficult mining conditions. The dia- 
mond industry was centered in Yakutia, 
where about 20 deposits have been discover- 
ed. Included among known producers were 
the Mirnyy open pit with five concentra- 
tors, the Aykhal open pit and concentrator, 
the Udachnaya placer mine and concentra- 
tor, and the Irelyakh placer mine with two 
dredges. Small quantities of gem and indus- 
trial stones were produced from the Vishera 
River region in Perm Oblast’ (western 
Urals) with four dredges and two separation 
plants in operation at two deposits. 

After fossil fuels and precious metals, 
diamond exports were one of the significant 
earners of hard currency. Gem stones were 
cut in Leningrad, Sverdlovsk, and Smo- 
lensk. The U.S.S.R. marketed part of its 
diamond output in Antwerp through a 
Soviet-Belgian diamond export organiza- 
tion, Almazyuvelirexport, in which the So- 
viet Union had controlling interest. 

A substantial, but unknown, quantity of 
synthetic diamonds was produced by plants 
in Kiyev, Moscow, Poltava, Tashkent, and 
Yerevan. In 1981, at the Yerevan plant, the 
production of synthetic diamonds and dia- 
mond instruments increased 20% compared 
with 1980 output. The Kabardino-Balkar 
synthetic-diamond-instrument plant, Imeni 
Leninskogo Komsomola, was the only plant 
in the country producing diamond drilling 
instruments and rollers for accurate finish- 
ing of abrasive grinding disks. The plant, 
located in Terek, in 1981 reported exceeding 
its plan. Also, during 1976-80, production of 
diamond instruments in Moscow reportedly 
increased 16.9%. 

During the 1980’s, there was to be intensi- 
fied geological exploration for diamonds. In 
1981, diamond prospecting was reported in 
the European part of the U.S.S.R., including 
the western Ukraine and Byelorussia. In 
1981, in Yakutia, the sinking of two 1,000- 
meter-deep shafts was started at a new 
diamond mine, scheduled to go into oper- 
ation during 1981-85. One shaft, with 
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a diameter of 6.5 meters, was to be used for 
extraction, and the other, for ventilation. In 
the village of Nadezhda in the north of 
Yakutia, the large Nadezhda concentration 
plant was being renovated but was reported 
working at full capacity during renovation. 

Fluorspar.—Despite efforts to achieve 
self-sufficiency, the Soviet Union remained 
a net importer of fluorspar, with imports 
providing approximately one-half of domes- 
tic consumption. Fluorspar imports came 
mainly from China, Mongolia, and Thai- 
land. 

Soviet production of fluorspar in 1981 was 
estimated at 530,000 tons. The main produc- 
tion areas were the Maritime Territory 
(Yaroslavsk deposit), Transbaykal (Ka- 
lunguy, Abagatuy, and Usugli deposits), 
Uzbekistan, and Kazakhstan. Small quanti- 
ties were produced in Tadzhikistan and 
other regions. The mined ore contained 2096 
to 45% CaF,. The iron and steel industry 
consumed more than 85% of the fluorspar, 
and increases in consumption had been well 
ahead of increases in production. During 
1981-85, the Republic Ministries of Geology 
for Kazakhstan and Uzbekistan set goals to 
increase the reserves of fluorspar by 5% 
and 2%, respectively. 

Mica.—Mica output, estimated at 47,000 
tons in 1981, was inadequate to meet de- 
mand, and strategic-grade mica was import- 
ed from India. The mica industry included 
the following four mining and beneficiation 
complexes: Aldan mica (Yakutia) Karel 
mica (Karelia), Kovdor mica (Murmansk 
Oblast’ on the Kola Peninsula), and Mam 
mica (Irkutsk Oblast’). 

Mamsko-Chuyskiy County in Irkutsk 
Oblast’ contains about 75% of the country’s 
muscovite deposits. Nine small under- 
ground mines were in operation there in 
1980. Vermiculite was mined at the Kovdor 
mica complex in Murmansk Oblast', at the 
Yena, Pikolatva, and Kovdor underground 
mines, and a vermiculite open pit. Capacity 
of the concentrator at Kovdor was 56,000 
tons per year. The Karel mica complex in 
Karelia operated the Plotina, Malinovaya 
Varakka, and Tedino underground mines. 

In 1981, production of strategic-grade by- 
product mica increased at the Ognevskiy 
‘Mine of the Belogorsk polymetallic complex 
in Kazakhstan. Byproduct mica production 
began in 1981 at the Orlovskiy lead-zinc 
mining complex in Chita Oblast', Siberia, 
where the first 200 tons were reportedly 
produced. Price negotiations between India 
and the U.S.S.R. intensified in 1981 as India 
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again wanted a price increase for mica. The 
U.S.S.R. was traditionally India's largest 
buyer of mica, and Indian mica exports also 
went to the six East European CMEA 
states. 

Mineral Fertilizers.—In 1981, output of 
mineral fertilizer totaled 26 million tons in 
nutrient content, approximately 109 million 
tons in bulk fertilizer, less than the 1981 
target of 113.8 million tons.“ Estimated 
production, in nutrient value, of nitrogen 
fertilizers constituted about 4196; potassium 
fertilizers, 3396; phosphate fertilizers, 2396; 
and phosphate flour, 3% of total fertilizer 
production. Table 11 shows production of 
fertilizer raw materials in 1980 and the 
1985 plan targets. The Soviet mineral fertil- 
izer industry in 1985 planned to produce 150 
to 155 million tons of bulk fertilizer. 

There were many problems in supplying 
fertilizer to farms. In 1981, there was an 
insufficient delivery to farms of 1.2 million 
tons (nutrient value) of fertilizer, including 
0.2 million tons of nitrogenous, 0.1 million 
tons of phosphate, and 0.9 million tons of 
potassium fertilizers.** Problems in supply- 
ing fertilizer to farms occurred at every 
stage of the production-supply cycle. Prob- 
lems caused by delays in putting production 
facilities into operation were compounded 
by problems in transport and storage.“ 

About 8596 of the mineral fertilizer out- 
put was produced at enterprises subordi- 
nate to the recently created Ministry of 
Mineral Fertilizer Production. The rest was 
supplied by the Ministries of Petroleum 
Refining and Petrochemicals, Nonferrous 
Mining and Metallurgy, Ferrous Mining 
and Metallurgy, and others. Mineral fertil- 
izer production was distributed to over 13 of 
the 15 Soviet republics. 

During 1981-85, the Ministry of Fertilizer 
Production planned to put into operation 13 
ammonia production units, each with an 
annual capacity of 450,000 tons. In 1981, 
450,000-ton-per-year ammonia plants were 
put into operation at the Pridon chemical 
plant at Rossosh' (Voronezh Oblast') and at 
the Tolyatti “Azot” firm. In 1981, construc- 
tion was completed of the approximately 
2,400-kilometer-long Tolyatti-Odessa ammo- 
nia pipeline with an annual capacity of 2.5 
million tons of liquid ammonia. The U.S. 
embargo of exports of superphosphoric acid 
to the U.S.S.R. was lifted in 1981, allowing 
the Occidental Petroleum Corp. to resume 
deliveries, for which Occidental imported 
ammonia in exchange. 
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Table 11.—U.S.S.R.: Fertilizer raw material 


production 
(Thousand tons) 
1985 
1399 (planned) 
Potash ore 60,800 92,000 
Apatite-nepheline ore 
(17.7% PO) 46,000 53,200 
Sedimentary rock (13% P205) _ 24,800 32,100 


Source: Shakhtnoye stroitel'stvo (Mine Development), 
Moscow. No. 12, December 1981, p. 3. 


Phosphate.—The estimated 1981 output 
of phosphate rock totaled 73 million tons, 
including 47.5 million tons of apatite ore 
(17.7% P. O;) and 25.5 million tons of sedi- 
mentary rock (13% P. O,). Plans for 1985 
called for extraction of 53.2 million tons of 
apatite ore and 32.1 million tons of sedimen- 
tary phosphate rock. 

e main centers for phosphate produc- 
tion were the Apatit Association on the 
Kola Peninsula and phosphate deposits at 
Karatau in Kazakhstan. The Chilisay phos- 
phorite basin in Aktyubinsk Oblast', Ka- 
zakhstan, was under development and was 
to be a major center of phosphorite produc- 
tion. Generally, low-grade deposits of phos- 
phorites also occur in Upper Kama in the 
Urals, Yegor'yevsk and Lopatino in Moscow 
Oblast’, Kingisepp in Leningrad Oblast’, 
and other regions. Apatite concentrates pro- 
vided the majority of all phosphate produc- 
tion. During 1981-85, the output of mineral 
fertilizers was to increase 50%, and the 
most rapid growth was to be for phosphorus 
fertilizers. Soviet exports of apatite concen- 
trate to Western Europe have been pro- 
gressively reduced in recent years. 

The largest single phosphate source is the 
Khibiny apatite-nepheline deposit on the 
Kola Peninsula. Mined ore averaging 17.7% 
is upgraded to 39.4% P. Os. At the Karatau 
phosphate basin, in Kazakhstan, there are 
over 40 commercial deposits. The five larg- 
est deposits contain more than one-half of 
the reserves at Karatau. The 1981-85 plan 
called for production of phosphate rock at 
the Karatau Basin to increase by 5096 over 
that of 1980. 

As of January 1, 1980, reserves in place in 
categories A+B+C, were approximately 
1.5 billion tons of PO; in 14 billion tons of 
ore. These reserves are in the apatite- 
nepheline ore of the Khibiny deposit and 
the phosphorites in the Karatau Basin, 
accounting for 37% and 26% of the re- 
serves, respectively. The remaining re- 
serves are the phosphorites in the European 


1067 


part of the country and the apatite and 
phosphorites in Siberia. In addition, there 
are approximately 550 million tons of re- 
serves in category C+. The majority of the 
reserves is low-quality ore that is difficult to 
process, and the ore bodies are in distant, 
labor-deficient areas requiring high capital 
investment.“ 

Increased demand for phosphate raw ma- 
terial necessitated both development of new 
capacities and increasing the volume of 
production at existing developments. Only 
40% of the economic reserves are categoriz- 
ed as easy to concentrate. During the past 
10 years, the average P.O; content of the 
reserves has decreased from 14.3% to 
13.1%, and the average P.O; content of new 
deposits was only 10.8%. This was accompa- 
nied by an increase in the depth of open 
pits, an increase in underground extraction, 
and an absence of effective concentration 
technology for complex ores. For ore with a 
complex mineral composition, P20, recov- 
ery did not exceed 65% to 75%, and the 
average P.O; content of prepared concen- 
trate was 24% to 28%. Owing to the discov- 
ery of new apatite deposits with poor- 
quality ore, the P. O, content of apatite ore 
was projected to decrease by 40% to 50% 
compared with that of 1975. 

Phosphorites from the Karatau Basin 
have been mined for over 40 years. During 
1981-85, capacities at the Karatau complex 
were to increase by 8.5 million tons of ore 
and 2.5 million tons of concentrate. In 1981, 
only 57% of the ore mining capacity at the 
Karatau complex was being used, and ca- 
pacity utilization had been declining during 
the past 5 years. Therefore, the building of 
new capacities was questioned.“ Along with 
the development of the 4.75-million-ton-per- 
year Kok Dzhon Mine, construction of the 
Kok-Su Mine was planned. The first stage of 
Kok-Su was to begin operations during 
1981-85. In the Karatau Basin, it was in- 
tended to change a number of sites to 
underground mining. By 1985, annual out- 
put of the Karatau complex was to exceed 
20 million tons of ore. 

At the Khibiny deposit on the Kola Pe- 
ninsula, the Apatit firm's production of apa- 
tite concentrate was approximately 17.3 
million tons in 1980 and was to increase to 
approximately 19 million tons by 1985. The 
percentage of underground mining was also 
to increase. In 1980, open pit mining 
accounted for 6496 of apatite-nepheline ore 
extraction. For 1973-80, goals were not met 
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for underground mining but were surpassed 
for surface mining." The cutoff grade of 
apatite-nepheline ore from open pits was 
6% P. Os, and from underground mines, 8% 
P. O,. However, the Oshurkovskiy apatite 
deposit in the Buryatskaya A.S.S.R., with 
under 4% P. O, content, was being devel- 
oped. Other deposits with low P.O; content 
to be developed included Kovdor (3% to 6% 
P. Os), Chilisay (9% to 10%), Toolse (10%), 
and Seligdar (6%). 

The Koashva (Vostochniy) open pit, with 
a capacity of 7 million tons per year of ore, 
in Murmansk Oblast’, assigned to the Apa- 
tit Association, was rescheduled for comple- 
tion in 1981 after delays in 1980. The first 
stage, 2.4 million tons, went into operation 
in late 1981. In 1981, construction began on 
the No. 3 concentration plant at the Apatit 
firm. It was designed with a projected ca- 
pacity of 8.8 million tons per year of apatite 
and was to concentrate low-quality ore from 
the Koashva deposit. The first stage was to 
go into operation during 1981-85. At the 
Apatit Association, development of the 
N’yurpakhsk open pit was underway, and 
the Tsentral’nyy open pit was to increase its 
capacity by 4 million tons to 25 million tons 
per year of ore. The Apatit Association also 
operated the Kirovskiy, Yuksporskiy, and 
Rasvumchorskiy Mines. 

Development of the Chilisay deposit and 
construction of the Chilisay complex in 
Kazakhstan, which continued in 1981, were 
reported to have experienced significant 
delays.** In 1981, construction continued of 
the mining and concentration enterprises 
based on this 9% to 10% P.O; phosphorite 
deposit. 

The Seligdar apatite deposit in South 
Yakutia was undergoing extensive explora- 
tion. A mining-concentration complex along 
with a city of 50,000 inhabitants were envi- 
sioned for this deposit. Explored reserves in 
place at the end of 1981 consisted of 1.6 
billion tons of ore, or 108.5 million tons of 
P. O;. The complex was projected to process 
41 million tons of ore annually, producing 
more than 4 million tons of apatite concen- 
trate and more than 13 million tons of 
phosphate fertilizer. This complex was to 
provide fertilizer for East Siberia and the 
Soviet Far East, which was being shipped at 
high cost from Karatau and the European 
part of the U.S.S.R. 

Potassium.—The 1981 estimated output 
of potassium ore was 63 million tons, 8.35 
million tons of K. O equivalent. The 1985 
plans called for production of 92 million 
tons of ore; original plan targets for 1976-80 
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called for potassium ore output to rise to 85 
to 90 million tons by 1980. Potash exports 
were reported to have increased to 3 million 
tons of K- O equivalent in 1981 with a 30% 
increase to East European markets, most 
noticeably to Poland. All other East Europe- 
an members of CMEA, except Yugoslavia, 
took a greater volume of potash. Potash 
exports to Western Europe, however, 
decreased. The major potash centers were 
Solikamsk and Berezniki on the western 
side of the central Urals, Soligorsk in Belo- 
russia, and Stebnik and Kalush in the 
western Ukraine. Potash reserves are esti- 
mated at 3.8 billion tons of K- O. 

Potash production was administered by 
the All-Union Production Association Soy- 
uzkaliy, which had five subordinate firms. 
During 1981-85, two new facilities were to 
be added to the five firms, the Novoso- 
likamsk and the Berezniki No. 4 plants, 
each with two stages and capacities of 18.1 
and 16.1 million tons per year, respectively. 
In Belorussia, which produced about 50% of 
the Soviet output of potash, the increase in 
output was to be mainly achieved by in- 
creasing extraction at the Soligorsk No. 4 
complex to 17.9 million tons per year of ore. 
The mining depth at this complex was to 
reach 1,200 meters. 

Plans to add new facilities were criticized 

use production capacities were not 
being fully utilized at existing enterprises.“ 
For example, the Uralkaliy firm, which had 
a design capacity of 12 million tons of 
potassium fertilizer, in 1979 produced only 6 
million tons, and in 1980, 8.3 million tons. 
For 1979 and 1980, the Belaruskaliy firm 
did not fulfill the production plan, and 
production problems persisted in 1981. The 
Belaruskaliy firm's failure to meet produc- 
tion goals was attributed to production 
problems at the Soligorsk No. 4 complex, 
the first two stages of which were put into 
operation during 1976-80. Lagging produc- 
tion at Soligorsk No. 4 was blamed on 
delays in installing equipment along with 
the installation of faulty and obsolete 
equipment." Attempts were also made to 
blame poor worker performance.”? 

A large potash deposit, estimated to be 
five times greater than the Solikamsk de- 
posit, was reportedly discovered in Irkutsk 
Oblast'. The deposit, which covers an area 
of approximately 10,000 square kilometers, 
is located at a relatively shallow depth and 
consists of several seams 1.5 to 5 meters 
thick. Mining of this deposit was scheduled 
to start in 1985. Based on past Soviet 
experience, development of a mining proj- 


THE MINERAL INDUSTRY OF THE U.S.S.R. 


ect, particularly in this distant region, in 
that period of time is doubtful. 

Salt.—The Soviet Union was one of the 
world's leading countries for salt produc- 
tion, reserves, and exports. Soviet salt pro- 
duction in 1981 was estimated at 14.6 mil- 
lion tons. Exports were an estimated 
500,000 tons. Over one-third of the Soviet 
salt production came from Lake Baskun- 
chak in Astrakhanskaya Oblast’, R. S. F. S. R., 
and over 40% came from the Donets Basin. 
The Artemsol' concern, which mined rock 
salt in the Donets Basin from five under- 
ground mines, was the main salt supplier. 
This concern had a 14,000- to 15,000-ton-per- 
day design capacity but was operating at 
approximately two-thirds capacity owing to 
production and transportation problems. 
Similar problems existed at other Soviet 
salt enterprises. These included Aral’sk 
salt, Pavlodar salt, and the Iletsk Mine. 
Original plans called for salt output to 
increase to 20 million tons by 1980, but 
these plans were revised to 14.7 million 
tons. In 1981, a salt mine at Khodzhaikan in 
Uzbekistan was under development along 
with a crushing and sorting plant with a 
capacity of 1 million tons per year. 

Sulfur.—In 1981, estimated production of 
contained sulfur totaled 11.2 million tons, of 
which 3.6 million tons was recovered from 
pyrites, 3.8 million tons from native sulfur, 
and 3.8 million tons from other elemental 
sulfur sources. 

The principal producers of native sulfur 
were Rozdol and Yavorov (western Uk- 
raine), Gaurdak (Turkmen S.S.R.), and the 
Volga group of the Kuybyshev sulfur com- 
plex. Native sulfur sources are concentrated 
in four regions: the Carpathian, Soviet Cen- 
tral Asia, central Volga, and the Soviet Far 
East. 

At the Yavorov and Gaurdak plants, 
where production began in 1968, approxi- 
mately 30% of the output of native sulfur 
was produced by the Frasch process. During 
1981-85, the development of mines using the 
Frasch process was to account for the basic 
growth in sulfur production. Mines using 
this process were to be developed at the 
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Staroyazovskiy site of the Yavorov complex 
and also at the Zagaypol'skiy and Grimnov- 
Skiy sites. In 1981, the Nemirov Mine in 
L'vov Oblast' in the Ukraine, with a capaci- 
ty of 250,000 tons per year, began produc- 
tion using the Frasch process. 

Open pit ore extraction was to increase. 
At the Yavorov complex, the Tsentral'nyy 
open pit was to increase capacity, and the 
Yuzhniy open pit was to go into operation. 

In 1981, approximately 1.25 million tons 
of sulfur was recovered from sour gas. 
Sulfur ore production in 1985 was to in- 
crease to 14.3 million tons. 
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Estimated primary energy production de- 
rived from fossil fuels, fuelwood, and hydro- 
electric and nuclear generation increased 
from 1,936 million tons (standard coal 
equivalent) in 1980 to 2,146 million tons in 
1981. Total consumption of all types of 
primary energy increased from 1,638 mil- 
lion tons in 1980 to 1,862 million tons in 
1981. In 1981, the U.S.S.R. produced 4.48 
billion barrels of crude oil, which was slight- 
ly below the planned target but a 0.996 
increase over 1980 output, and 16.4 trillion 
cubic feet of natural gas (planned target 
16.2 trillion cubic feet), which was a 7% 
increase over 1980 output. Production of 
coal, however, which was to be increasingly 
substituted for oil, decreased 2% to 704 
million tons of raw coal. 

In addition to coal, natural gas was to be 
of increased importance as a substitute for 
oil and as a hard-currency-earning export 
commodity. Revenues earned from the in- 
creased sale of natural gas could be used to 
purchase advanced technology and equip- 
ment to increase oil production. Nuclear 
power was to be of increasing importance 
for domestic electric energy production. By 
1985, nuclear power capacity was to in- 
crease by about 25,000 megawatts, raising 
total capacity to 40,000 megawatts, and was 
to provide 14.2% of the electric energy, 
compared with 5.695 in 1980. In 1981, ex- 
pansion of nuclear power generation was 
not occurring as rapidly as planned. 


Table 12.—U.S.S.R.: Estimated total primary energy balance in 1981 
(Million tons of standard coal equivalent) 


Total pomar eng. nur ce Lat Hlc Li 
ignite, anthracite, bituminous, coke) __________ _ 
Crude oil and petroleum products ______________-__~- 
nature! and associated gas „„ 
Cs a a r 8 


Coal ( 


. Apparent 

Production Imports Exports consumption 
8 2, 146 30.0 314 1,862.0 
- 622 16.5 23 615.5 
S 895 8.8 221 682.8 
ze 549 4.7 68 485.7 
x 14 c E 14.0 
E 13 ae a 13.0 
z 22 s 2 20.0 
" 7 X ae 7.0 
= 24 A E 24.0 
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Coal.—In 1981, the Soviet Union produc- 
ed 704 million tons of run-of-mine coal, 
which was 2% below 1980 production and 
the third successive year of decreasing pro- 
duction. Capacities for extracting 5 million 
tons of coal were put into operation in 1981. 
The Donets Basin was one of the major 
areas with slumping coal production. The 
decline in coal production was blamed on 
unfavorable mining conditions and missed 
deliveries of rolled steel, timber, electric 
motors, railroad equipment, and spare parts 
for mining machinery.? General problems 
that affected the development of the indus- 
try included construction delays, slow at- 
tainment of installed capacities, low level of 
technology and equipment, and inefficient 
use of labor.“ The domestic coal supply was 
further hurt by a large drop in imports from 
Poland. The decline in coal production led 
to fuel shortages accompanied by some re- 
Strictions on the sale of coal to the popula- 
tion. Along with declining production, there 
was a sharp deterioration in the quality of 
coal.” 

To increase worker incentives, a pay raise 
was announced in 1981 for coal miners. The 
new wage scale was to take effect in the 
first quarter of 1982 in the Donets, Kuz- 
netsk, Karaganda, Ekibastuz, and Pechora 
coal basins, and in the remaining areas in 
1983. 

Output of surface-mined coal was 268 
million tons (87% of the total) in 1980 and 
213 million tons (3996 of the total) in 1981. 
The 1985 plan target called for surface- 
mined coal output to increase to 315 million 
tons, 41% of the total output. 

Table 13 shows 1980 coal output and 
planned 1985 coal output from the major 
basins. As can be seen from table 13, the 
largest planned increases among major pro- 
ducers were in Siberia and the Soviet Far 
East in the Kuznetsk, Ekibastuz, Kansk- 
Achinsk, and Yakutsk Basins. 

There were approximately 800 under- 
ground coal mines in the Soviet Union, each 
with an average capacity of about 500,000 
tons per year of raw coal, and in 1981, there 
were 73 open pits in operation, each with an 
average output of about 3.7 million tons of 
run-of-mine coal or lignite. Those open pits 
with the largest design capacities included 
the Bogatyr’, 50 million tons per year; 
Tsentral'naya, 20 million tons per year; 
Irsha-Borodinskiy, 20 million tons per year; 
Nazarovskiy, 13 million tons per year; and 
Azeyskiy, 10 million tons per year. 
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Table 13.—U.S.S.R.: Coal production by 
major basins 


(Million tons unless otherwise specified) 


1985 


* 1980 and planned 
in plann Increase 
production production over 1980, 

percent 

Donets . 204 210 3 
Kuznetsk_ _ _ _ _ _ 141 154 9 
Ekibastuz ?: e 84 a 
Kansk-Achinsk _ _ 35 48 37 
Pechora 28 28 0 
oscow_______ 25 20 -20 
Yakutsk ______ 3 12 400 


Ekonomicheskaya gazeta (Economic Gazette), Moscow. 
No. 7, February 1982, p. 1. 


Despite the fact that coal mine construc- 
tion was transferred directly to the Coal 
Ministry, construction delays persisted. 
Pravda stated that it can hardly be consid- 
ered normal" that the Samsonovskaya- 
Zapadnaya Mine had been under develop- 
ment for 17 years with still no end in sight. 
Furthermore, several mines were commis- 
sioned with considerable defects that de- 
layed achieving design capacity. As an ex- 
ample, although the Dolzhanskaya Kapi- 
tal'naya Mine was commissioned in 1981, it 


was producing far less than was planned.“ 
] preparation for the market did not 


play a great role and was generally restrict- 
ed to coking coals and coal for exports. 
Practically all Soviet coal required benefi- 
ciation, but less than one-half was treated. 
Some 66 preparation plants treated coking 
coal, 38 plants processed anthracite, and 50 
plants treated coal and lignite for power- 
plants. The official ash content of coal 
shipped to consumers was 20.3% in 1980. 
Approximately 20% of the coals and lignites 
delivered annually to powerplants were 
substandard. The shortage of coal benefi- 
ciation facilities forced Soviet planners to 
call for increasing the quantity produced. 
Natural Gas.—Natural gas production 
had been increasing at higher than the 
planned rate and was in part to compensate 
for lagging oil production for domestic con- 
sumption and export. Natural gas produc- 
tion was growing 7% or more annually. In 
1981, natural gas production grew 7% and 
totaled 16.4 trillion cubic feet or 0.2 trillion 
cubic feet more than planned. The 1982 
production was targeted at 17.4 trillion 
cubic feet, and 1985 output, at 22.2 trillion 
cubic feet. The trans-Siberian gas pipeline 
to Western Europe, scheduled to go into 
operation during the mid-1980's, was to 
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supply between 1.1 to 1.4 trillion cubic feet 
of natural gas annually to Western Europe 
for at least 20 years. The sale of gas was to 
be an important hard-currency source, and 
Western World aid for pipeline construction 
was considered an important factor for the 
Soviets to achieve their hard-currency earn- 
ing goals on time. 

The large projected increase in natural 
gas production during 1981-85 was to be 
achieved primarily through a fivefold in- 
crease in production, compared with that of 
1980, at the Urengoy Field in West Siberia. 
By 1985, production at Urengoy was to 
reach 9.7 trillion cubic feet. Total gas pro- 
duction in West Siberia in 1981 was 6.25 
trillion cubic feet and in 1985 was projected 
to reach 12.7 trillion cubic feet. Output from 
other regions generally was not projected to 
increase, although production in Turkmeni- 
stan was projected to increase from 2.5 
trillion cubic feet in 1980 to approximately 
2.9 trillion cubic feet in 1985. 

In 1981, construction was completed of 
the third stage of the Mubarek gas process- 
ing plant. In addition to the Urengoi- 
Uzhgorod export gas pipeline, by 1985, five 
other pipelines from West Siberia to the 
European part of the U.S.S.R. were to be 
operating. During 1981-85, a total of approx- 
imately 50,000 kilometers of gas pipeline 
were to be put into operation, of which the 
six major pipelines from West Siberia were 
to account for about 20,000 kilometers. 
Along with pipe, there was a need for 
hundreds of compressor stations, both of 
which were to be supplied, in part, from the 
Western World. 

Natural gas was used as a fuel domesti- 
cally to produce approximately 93% of the 
iron and steel, 95% of the mineral fertiliz- 
ers, 59% of the cement, 22% of the electrici- 
ty, and 37% of the thermal energy. Approx- 
imately 1596 of the natural gas was used as 
a chemical feedstock. According to Soviet 
data, gas reserves in place as of January 
1978 in the A+B+C, categories were about 
1,000 trillion cubic feet; 15% of the reserves 
are in the European part of the country, 
72% in Siberia and the Soviet Far East, and 
13% in Soviet Central Asia, including Ka- 
zakhstan. 

Petroleum.—Soviet oil production contin- 
ued to increase, although not as rapidly as 
planned. In 1981, crude oil and gas conden- 
sate production increased 0.9% to 4.48 bil- 
lion barrels, and the 1982 target was set at 
4.51 billion barrels. In 1985, oil production 
was targeted to increase to 4.63 billion 
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barrels, 2.8 to 2.9 billion barrels of which 
was to come from West Siberia. In 1981, 
West Siberia exceeded its production quota 
of 2.5 billion barrels; the Tyumen' Fields in 
Tyumen' Oblast', West Siberia, the major 
large producing area, exceeded their pro- 
duction quota of 2.4 billion barrels. About 
one-half of Tyumen's output came from the 
Samotlor Oilfield, the largest in West Sibe- 
ria. ; 
The 1981 increase in oil production was 
attributable in part to increased drilling in 
West Siberia. During 1981-85, plans called 
for drilling to increase by 70% to 80%. 
Goals for 1981-85 were to increase oil pro- 
duction, mainly in West Siberia, Kazakh- 
stan, and the European North, and to slow 
the decline in output in the older producing 
regions. 

Declines in production were occurring in 
the Tatar A.S.S.R., the Bashkir A. S. S. R., 
Kuybyshev Oblast’, Perm Oblast’, and Or- 
enburg Oblast’. The most severe production 
declines were in the older production areas 
of the Ukraine, Turkemenistan, Azerbaidz- 
han, Belorussia, and the North Caucasus. 
Failure to discover significant oil reserves 
in East Siberia during the 1970’s was a 
major disappointment for the Government. 

The potential existed for oil production to 
again increase with new development occur- 
ring at a more rapid rate during the 19908. 
Large portions of Siberia had not been well 
explored, and other discoveries were likely 
to be made. There was also to be an increas- 
ed effort in offshore development. Western 
World production forecasts for the U.S.S.R. 
were highly speculative owing to Soviet 
secrecy regarding reserves, labor problems, 
and the need for advanced technology. 

Increasing oil production in Siberia would 
involve tens of thousands of workers mov- 
ing to remote areas in an already tight 
labor market. To ameliorate the labor prob- 
lems, additional emphasis was put on using 
advanced technology and equipment to en- 
hance labor productivity. One-third of the 
drilling rigs were considered obsolete.” 
Newer equipment went to Siberia, while the 
older equipment was concentrated in the 
older production areas, where production 
nevertheless had to be continued for pro- 
duction goals to be met. Soviet equipment 
was criticized by workers in the field for its 
poor quality.“ Investment in foreign and 
domestic equipment was often squandered 
as the equipment was improperly used and 
maintained. 

Increasing the recovery rate was a main 
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factor in increasing oil production. The 
Soviet Union claimed an average recovery 
of 43%, primarily using water flooding to 
maintain well pressure. Negative assess- 
ments of this technique by Western ana- 
lysts were labeled by the Soviets as “politi- 
cal in character” and miles from reality. 
Future plans called for the recovery rate to 
rise 55% to 60%. Despite claims, the Soviets 
have acknowledged much lower rates of 
recovery than 43%, and the planned rate 
of recovery of 55% to 60% was unlikely to 
be generally attained in operations consid- 
ered commercially viable. 

In 1981, full operation commenced of the 
Surgut-Polotsk pipeline, the longest Soviet 
underground oil route, supplying oil from 
the Tyumen’ Fields to refineries in Belorus- 
sia and the Baltic Republics. Operation of 
these refineries was now declared assured. 

Efforts were being made to economize on 
the use of oil. Wholesale price revisions, the 
first since 1967, were to reflect the increas- 
ed cost of oil production. This price revision 
for oil was intended as an incentive for 
increased production and conservation. As 
part of the effort to economize, the oil 
industry was ordered to reduce losses owing 
to spills and pipeline mishaps.*! 

In 1981, Soviet oil deliveries to some 
Western World customers were reduced, 
while other market economy countries 
received increased deliveries. In 1981, indi- 
cations were that oil exports to the CMEA 
countries were near their 1980 level of 80 
million tons. A decrease in deliveries to 
Eastern Europe in 1982 was projected. 

While the U.S.S.R. led the world in total 
crude oil production, it was far behind in 
offshore oil output, which was a very small 
part of total production. The offshore indus- 
try had been neglected in the 1970’s with 
priority being given to West Siberia. In- 
creased effort was therefore to be devoted to 
offshore operations. The Caspian Sea was to 
remain the major offshore exploration area 
despite a surge in exploration elsewhere on 
Soviet coastal shelves. Although, in 1980, 
the U.S.S.R. had only five mobile drill rigs, 
all jack up, working in the Caspian Sea, 
plans called for the Caspian fleet to reach 
13 mobile rigs by 1985 and 23 rigs by 1990. 

The Soviets were engaged in a coopera- 
tive venture with the Japanese for oil pro- 
duction offshore Sakhalin Island. The Sovi- 
ets were also displaying an interest in 
cooperation with French and British compa- 
nies for oil production in the Barents Sea. A 
joint venture with Poland and the German 
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Democratic Republic for oil production in 
the Baltic Sea had been underway for sever- 
al years. 


1This publication is based on a review of sources 
published by the U.S.S.R. 
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The Mineral Industry of the 
United Arab Emirates 


By Peter J. Clarke! 


The mineral industry of the United Arab 
Emirates consisted primarily of the produc- 
tion and refining of petroleum, and the 
production of aluminum and cement. De- 
Spite Government efforts to diversify the 
economy, oil remained the driving force 
behind economic and social development of 
the seven-Emirate federation. Approxi- 
mately 570 million barrels of crude oil were 
produced in the United Arab Emirates in 
1981, of which about 535 million barrels 
were exported. Revenue from oil exports 
reached $19 billion? in 1981, down only 3% 
from 1980, despite the large 9% drop in 
crude oil production from the 1980 level. 
Combined oil and gas production accounted 
for about 82% of the gross domestic product 
in 1981, estimated at $30 billion. Abu Dhabi 
was by far the leading oil-producing Emir- 
ate, accounting for over 8095 of the coun- 
try's total oil production, followed by Dubai 
(19%), and Sharjah (1%). Stable oil prices 
and declining production levels caused a 
rapid dwindling of Abu Dhabi's cash sur- 
plus (oil revenues-budget expenditures) dur- 
ing the year, from $5 billion in 1980, to $1 
billion in 1981. Despite the decline, the 
United Arab Emirates was able to maintain 
one of the world's highest per capita in- 
comes, estimated at slightly over $21,000 in 
1981, for each of the United Arab Emir- 
ates's 800,000 nationals. 

Abu Dhabi's annual surplus was com- 
posed of oil revenues remaining after pay- 
ment to the Federal Government (5092), 
local government, and to foreign govern- 
ments, contribution to the Abu Dhabi Fund 
for Arab Economic Development, and pay- 
ments made to the private purse of Sheikh 
Zayed of Abu Dhabi. The Federal Govern- 
ment invested its shares of oil revenues 
through the Central Bank, which was 
established in 1980. Abu Dhabi invested its 


surplus through the Abu Dhabi Investment 
Authority. Over 50% of the surplus was 
invested in dollar denominated securities, 
while the other half was in West German 
and Japanese securities. Abu Dhabi's in- 
vestment income in 1981 was estimated at 
$1 billion. 

Despite the predominance of Abu Dhabi 
in the United Arab Emirates overall econo- 
my, efforts were continuing in 1981 to 
increase the role of the Federal Govern- 
ment in determining economic policy and 
oil exploitation and marketing policy. In 
November 1980, the Emirates General Pe- 
troleum Corp. (EGPC) was formed to take 
over responsibility for marketing and distri- 
bution of petroleum products within the 
United Arab Emirates, and also to adminis- 
ter the petroleum subsidy, which amounted 
to about $350 million in 1981. EGPC was 
responsible for marketing operations in all 
the Emirates except for Abu Dhabi, where 
the Adu Dhabi National Oil Co. (ADNOC) 
had sole marketing authority. 

In December 1980, the United Arab Emir- 
ates Central Bank was established to issue 
currency, regulate interest rates, and over- 
see the commercial banks. The rulers of 
Abu Dhabi and Dubai both agreed to chan- 
nel 50% of their oil revenues to the Federal 
Government through the Central Bank to 
stablize the dirham and provide liquidity 
within the country. The most recent restric- 
tion imposed by the Central Bank in 1981 
allowed foreign banks to operate only eight 
branches in the United Arab Emirates, 
thereby providing greater opportunities for 
local commercial banks. 

The Federal Government was contem- 
plating the establishment of an Industrial 
Bank in the United Arab Emirates in 1981. 
The bank was to be a joint venture of the 
United Arab Emirates Ministry of Finance 
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(51%) and 10 local banks and insurance 
companies (49%). The bank planned to lend 
money at low interest rates of 696 or lower 
to finance medium- and small-scale indus- 
trial projects, and would also carry out 
feasibility studies and oversee work on in- 
dustrial projects. Small industrial ventures 
had previously been unable to obtain fi- 
nancing because commercial banks pre- 
ferred to direct their funds into trade fi- 
nancing where they could receive more 
rapid return on their investment. 

The United Arab Emirates Ministry of 
Planning announced its first comprehensive 
5-year plan for economic and social develop- 
ment covering the period from 1981 to 1985. 
The main goals of the plan were to elimi- 
nate the chaotic planning and duplication 
of projects that marked the 1970's, to check 
inflation, and to reduce the number of 
foreign workers in the United Arab Emir- 
ates, which made up three-fourths of the 
total population. The plan projected an 
increase in national revenue, from $27 bil- 
lion in 1981, to $34 billion by 1985. Atten- 
tion was to be directed toward “Arabiz- 
ation" of the population, through reduction 
in the huge contingent of non-Arab foreign 
workers, diversification of the country's 
sources of income by raising industry's 
share of national income above the previous 
level of 5.5%, further development of the 
country's natural resources, including a 
major mineral and petroleum exploration 
program, and a wise investment program 
for the country's oil-generated financial sur- 
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plus. The plan also allocated funds directly 
to the individual Emirates governing bodies 
as follows: Fujarah ($387 million), Ajman 
($110 million), Ras al-Khaimah ($293 mil- 
lion, Umm-al-Qaiwain ($139 million), 
Sharjah ($217 million), Dubai ($146 million), 
and Abu Dhabi ($327 million). 

The major infrastructure project in the 
United Arab Emirates centered around two 
main industrial areas: Ruweis in Abu Dhabi 
and Jebel Ali in Dubai. The Ruweis complex 
was the home of a major gas liquefication 
plant, a 120,000-barrel-per-day oil refinery, 
and a nitrogenous fertilizer plant. Jebel Ali 
contained the Dubai Aluminum Co. (Dubal), 
the Dubai Gas Co. (Dugas) processing plant, 
and a 66-berth port. Several new ports were 
under construction in the United Arab Em- 
irates, including Jebel Ali, Ruweis, Fujarah 
Sea Port, and the already completed 35- 
berth facility at Port Rashid. Dubai also 
owned the huge Dubai Dry Dock Co., a $500 
million facility that sat idle during the year. 

The United Arab Emirates was con- 
ducting the third stage of its mineral survey 
in 1981. The survey was being conducted by 
Hunting Geology and Geophysics (United 
Kingdom), which also conducted the first 
two stages. The initial work had located 
copper deposits in Fujarah; chromite in 
Sharjah, Fujarah, Ras al-Khaimah, and 
Ajman; and asbestos in Fujarah. The third 
stage of the survey was to assess the quality 
and quantity of the discoveries and to deter- 
mine the feasibility of commercial exploita- 
tion. 


PRODUCTION AND TRADE 


Petroleum production, mainly from Abu 
Dhabi, continued to dominate the mineral 
industry of the United Arab Emirates in 
1981. Abu Dhabi produced about 420 million 
barrels of crude oil during the year or 80% 
of the total. Dubai produced about 130 
million barrels, and Sharjah, 4.0 million 
barrels. Overall production from the United 
Arab Emirates declined about 896 from the 
1980 level, owing to the imposition of slight- 
ly lower production ceilings by ADNOC. 
Production ceilings were lowered to reduce 
the downward pressure on crude oil prices 
created by oversupply conditions in world 
markets during the year. 

Despite reduced production ceilings for 
the year, ADNOC, in conjunction with its 
foreign partners Compagnie Francaise des 
Petroles (CFP) (France) and Japan Oil De- 
velopment Corp. (JODCO) (Japan), was in 
the process of expanding its crude oil pro- 
duction capacity from the 1.7 million bar- 


rels per day to 3 million barrels per day. 
The majority of the increase was to come 
from a huge development project at the 
large Upper Zakum Oilfield. Output from 
the field, which averaged 29,000 barrels per 
day in 1981, was to rise to 500,000 barrels 
per day by 1983. ADNOC was also develop- 
ing the onshore Bu Hasa and Asab Oilfields. 
Production from Dubai's four offshore fields 
declined about 12% from the 1980 level. 
Although these fields did not contain large 
reserves, production was expected to in- 
crease in 1983 or 1984, when a large water 
and gas injection scheme will be imple- 
mented. Petroleum reserves in Abu Dhabi, 
Dubai, and Sharjah were estimated at over 
40 billion barrels. 

Production capacity of natural gas and 
natural gas liquids (NGL) was increasing 
nearly as rapidly as that of crude oil. Abu 
Dhabi Gas Industries Co.'s (GASCO) natural 
gas processing plant at Ruweis came on- 
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stream in March 1981. The plant was capa- 
ble of handling 800 million cubic feet per 
day of associated gas from Abu Dhabi's 
onshore oilfields, for the production of lique- 
fied petroleum gas (LPG) and condensates, 
mainly for export. Abu Dhabi's Das Island 
NGL plant was capable of processing anoth- 
er 500 million cubic feet per day of natural 
gas from the offshore oilfields. To supply 
Das Island with sufficient quantities of gas, 
ADNOC was completing a gas gathering 
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project to collect, treat, and deliver 280 
million cubic feet per day of associated gas 
from the Upper Zakum Oilfield. Abu Dhabi 
was also starting a program to develop its 
potentially huge reserves of deep nonasso- 
ciated gas in 1981. Several major deep gas 
discoveries were made during the year, and 
early estimates of Abu Dhabis' possible 
nonassociated gas reserves were in the 
range from 40 to 50 trillion cubic feet. 


Table 1.—United Arab Emirates: Production of mineral commodities! 


Emirate,“ commodity,’ unit of measure 1977 1978 1979 1980P 1981* 
ABU DHABI 
Cement, hydraulic thousand metric tons. _ 200 200 200 1500 700 
Gas, natural: 
Gross production million cubic feet — 541,760 478,617 483,809 508,445 480, 000 
Marketed production___________________~- do 111,876 177,914 189,286 255,594 260,000 
Ne gas liquid thousand 42-gallon barrels. . 8,411 4,983 15,000 32,200 35,000 
etroleum: 
Pude * n koe oot A ꝛ˙. e Es do 602,76] 527,827 533,995 492,154 415,187 
Refinery products: 
Gasoline - ----------------------- do.... 1,073 1,132 *1,500 1,500 6,000 
Keros ine do- 188 328 e400 400 1.000 
Distillate fuel oil do- 1.390 1.314 21. 600 1.600 6,500 
Residual fuel oi] __ ________________-~- do- 1.045 1.095 €1,400 1,400 5,600 
Nbg 8 do- 37 73 100 100 1,000 
Other unen n Lo eL xL ee do- NA NA NA NA NA 
Refinery fuel and losses do- 306 323 2500 500 500 
/)Aö;ĩ· 88 do ... 4,039 4,265 *5,500 5,500 20,600 
Sulfur: Byproduct from petroleum refining .. metric tons mm E EN — 5,000 
AJMAN 
Mi 8E square meters. . 26,000 26,000 26,000 NA NA 
DUBAI 
Aluminum, primary ingit 2 2 eee ees metric tons_ _ "E Ec m 25,000 106,000 
Cement, hydraulic ca. thousand metric tons_ _ So) 370 400 500 500 
Gas, natural:* 
Gross production million cubic feet__ 130,000 147,000 144,000 142,000 146,000 
Marketed production do- 31.000 30,600 31.000 36,500 38,000 
Natural gas liquids: 
Propane ------------- thousand 42-gallon barrels. _ zx -— P 1,500 2,500 
Butane ———————Á——— do ... m" E is 1,000 1,100 
Natural gasoline ____________________-_~- do- M mn ius 1,000 1,700 
Petroleum, crude ______________--____-_-~_ do 116,472 132,240 129,316 127,818 128,313 
RAS AL-KHAIMAH 
Cement, hydraulic thousand metric tons 450 450 450 500 800 
SHARJAH 
Cement, hydraulic - - --------------------- do_ _ __ 50 1220 220 220 220 
Gas, natural, gross production WW million cubic feet. 15,000 15,000 8,700 6,600 20,000 
Petroleum, erull-e thousand 42-gallon barrels_ _ 10,293 8,067 4,697 3,586 4,000 
Estimated. Preliminary. Revised. NA Not available. 


Table includes data available through June 1, 1982. 


2In addition to the Emirates listed, Fujarah and Umm al-Qaiwain record no mineral production but presumably 


produce small quantities of crude construction materials. 


3In addition to the commodities listed, crude construction materials such as common clays, stone, and sand and gravel 


presumably are prod 
reliable estimates of output levels. 


uced, but output is not recorded quantitatively and general information is inadequate to make 


*No marketed production is reported; there is probably some small field use. 
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Table 2.—Abu Dhabi: Exports of crude petroleum, by destination 


(Thousand 42-gallon barrels) 
Destination 1978 1979 1980 

h ⁹ ent LA ³⁰ AA iso 6, 9,198 5,804 
j ro Sunc A «˙² ͥ⁰¶d ͤkß uh mue acd LS 61,210 55,662 56,158 
Germany, Federal Republic of -——- --------------------—-----—- 1. 28,324 21,083 
ͤĩĩõĩ]ĩÜi]1ö pate fed a ct nr A a Ol fh, e e en cna E 13,396 1,592 14,527 
/ KT PHP 172,754 163,556 174,616 
Nh a a ⁵ d ͤk km i 30,842 38,398 1,900 
United Kingdom ———-——— ³ 16, 8,066 16,608 
United t n o co mE - ĩð . 69,350 64,897 48,983 
Yemen, Democratic Republic of __ - - - - -- -----------------————- Do 2,008 13,578 
Other oce ³ 66 e ae e A y eius 140,454 147,023 108,549 

Tota — ——————Á—— UX—— € 522,644 177524, 724 488,406 

T Revised. 


The United Arab Emirates two major 
nonoil minerals were aluminum and ce- 
ment. Production from Dubal aluminum 
smelter reached its rated capacity, of 
135,000 tons per year, by the end of 1981. 
Output for the year reached 106, 000 tons of 
high-purity aluminum. The United Arab 
Emirates cement industry was also expand- 
ing rapidly during the year. Every Emirate 
except Umm-al-Qaiwain was to have an 
operating cement plant by the end of 1982. 
Cement production capacity was to reach 5 
million tons per year by 1983, far exceeding 
domestic demand and providing a large 
surplus for export. 

Abu Dhabi was to become a producer of 
nitrogenous fertilizer in 1983, when the 
Ruweis fertilizer complex is expected to 
come onstream. Also in the planning stage 
was a 500,000-ton-per-year sponge iron and 
steel complex. The plan was initiated by the 
Abu Dhabi Government to help diversify 
the Emirates sources of income away from 
dominance by petroleum. The mineral pro- 
duction of the United Arab Emirates is 
shown in table 1. 

The United Arab Emirates balance of 
trade surplus declined for the first time in 
over 4 years, from a record high $12.15 
billion in 1980, to $9.45 billion in 1981. The 
decline was due to the constant level of 
exports, mainly petroleum, and a signifi- 
cant increase in the level of imports. Im- 
ports rose from $8.65 billion in 1980 to $11 
billion in 1981. The United States, the 
United Arab Emirates second largest trad- 
ing partner behind Japan, provided $1.1 
billion worth of imports, representing a 
12% market share. Exports from the United 
Arab Emirates declined very slightly in 
1981, to $20.5 billion, from a high of $20.8 


billion in 1980. The drop was a direct result 
of the decline in petroleum revenues from 
$19.5 billion in 1980 to $19.0 billion in 1981. 
Although petroleum revenues make up the 
vast majority of the United Arab Emirates 
total exports, their actual percentage of the 
total has declined 1% every year since 1974. 
In that year, petroleum revenues accounted 
for 99% of total exports, and that figure has 
dropped to 93% in 1981. This figure repre- 
sented the United Arab Emirates overall 
effectiveness in promoting the development 
of its nonoil resources. 

Aluminum was the major nonpetroleum 
mineral export in 1981. Dubal's aluminum 
became available on the international mar- 
ket in 1980 and was traded on the London 
Metal Exchange (LME). Since opening in 
1979, Dubal has exported over $100 million 
worth of high-purity aluminum. Most of its 
output was exported to Japan under con- 
tract to C. Itoh and Co. and Mitsui and Co. 

The United Arab Emirates continued to 
provide a major market for U.S. and other 
Western goods in 1981. The United Arab 
Emirates was the United States third larg- 
est market among all the Arab states. 
Major exports to the United Arab Emirates 
were consumer and luxury items, oil- and 
gasfield machinery and services, electrical 
power generating equipment, food products, 
medical supplies, and computer systems. In 
return, the United States received about 
8% of the United Arab Emirates oil. Other 
countries that imported oil from the United 
Arab Emirates were Japan (40%), France 
(10%), the Netherlands (9%), the Federal 
Republic of Germany (5%), and other West- 
ern European and African countries. Oil 
exports of the United Arab Emirates are 
shown in table 2. 
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COMMODITY REVIEW 


METALS 


Aluminum.—The Dubal | aluminum 
smelter at Jebel Ali reached full-rated ca- 
pacity of 135,000 tons per year in October 
1981 as its third potline became fully opera- 
tional. The plant produced 106,000 tons of 
aluminum in 1981. The smelter was 80% 
owned by the Dubai Government and 20% 
by Alusmelter Holdings, a Grand Caymen 
Co. owned by Southwire Co. (United States) 
and Selection Trust Ltd. (United Kingdom). 

The smelter complex included a 515 
megawatt power generating facility, a 25- 
million-gallon-per-day seawater  desalini- 
zation plant, and the main smelter facility. 
Alumina for the smelter was supplied under 
a 10-year contract by Alcoa of Australia. 
The operation was powered by natural gas 
supplied by Dugas. The average gas input to 
the smelter was 100 million cubic feet per 
day, on which Dubal achieved an energy 
conversion factor of 65%, one of the highest 
in the world. This was achieved through a 
computer-controlled waste heat collection 
system, which served to reduce energy con- 
sumption at the water desalinization plant. 
Besides providing water for the smelter 
complex, Dubal supplied the Dubai Water 
Department with over 10 million gallons of 
water per day, for use by the population of 
Dubai. 

Since the smelter began producing alumi- 
num in November 1979, the company has 
sold over $100 million worth of high-purity 
(99.86%) metal. By the end of December 
1981, the plant was producing above capaci- 
ty, at a rate of 142,000 tons per year, with a 
reduced level of personnel, averaging below 
1,500 workers. The combination of these 
factors, added to the low-cost energy supply, 
resulted in a metal production cost below 
that of many long-established smelters else- 
where in the world. The company was able 
to sell nearly all of its noncontracted metal 
at prices consistantly higher than LME 
levels and was not significantly hurt by a 
slump in the world market late in the year.? 

Gulf Extrusions Ltd., an aluminum fabri- 
cating plant, began operating in Dubai in 
1978. The plant originally imported alumi- 
num billets from Aluminum Bahrain (Alba) 
but switched to Dubal feed in 1980. The 
company operated a single 1,600-ton press, 
which limited its capacity to about 3,000 
tons per year of anodized architectural 
sections. The company was owned by the 


Arab Al-Ghurain Group and, like the Dubai 
smelter, was built by British Smelter Con- 
structions. 

The Dubai Cable Co., a joint venture of 
the Dubai Government and British Insu- 
lated Callender Cables (United Kingdom) 
began operating in October 1979. The plant 
was capable of producing wire, flexible con- 
ductors, insulating conductors, and polyvi- 
nyl chloride (PVC) bedding and sheath. The 
basic raw materials were electrical-grade 
copper and aluminum rod plus granular 
PVC supplied mainly from Europe. The 
plant utilized about 1,100 tons of copper, 500 
tons of aluminum, 700 tons of PVC, and 
about 900 tons of galvanized steel wire in 
1981. With greater supplies of aluminum, 
copper, and PVC soon to be available in the 
Middle East, the company planned to sig- 
nificantly increase its production in the 
future, although no timetable had been 
established. 

It was reported in 1981 that Abu Dhabi 
was in the process of constructing an alumi- 
num smelter and that construction was at 
an advanced stage. The smelter’s initial 
design capacity was to be 50,000 tons per 
year of aluminum, with expansion planned 
to 150,000 tons per year. Information on the 
plan was very limited, and the entire proj- 
ect may be under review in light of the 
declining demand for aluminum and two 
viable smelters already operating in the 
gulf. There was no semifabricating alumi- 
num industry in Abu Dhabi. 

Iron and Steel.—There were two operat- 
ing steel mills in the United Arab Emirates 
in 1981. The Ahli Steel Co., located in the 
Rashidiya industrial area of Dubai, operat- 
ed a 12-ton electric arc furnace along with a 
two strand continuous billet caster, and a 
10-ton-per-hour continuous bar mill capa- 
ble of producing 36,000 tons per year of 
reinforcing bars, between 10 and 32 milli- 
meters. The Abu Dhabi Steelworks operated 
a single 25,000-ton-per-year reroller, which 
began operating in 1977. 

Two other steel projects were under study 
in 1981, both in Abu Dhabi. The Abu Dhabi 
Government commissioned a feasibility 
study for a 500,000-ton-per-year to 900,000- 
ton-per-year iron and steel complex to be 
located in the industrial city of Ruweis. The 
plant was to produce sponge iron from ore 
supplied by India. Some of the sponge iron 
was to be exported to India, with the re- 
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mainder to be used as throughput for 
planned electric steel furnaces. The plan 
was initiated by the Abu Dhabi Govern- 
ment, with the collaboration of Kobe 
Steel Co. of Japan, and Krupp GmbH and 
Klóckner & Co. of the Federal Republic of 
Germany. 

Also nearing completion in 1981 was an 
agreement for a 50,000-ton-per-year seam- 
less pipe mill, to be set up as a joint venture 
of the Government of India, and Dubai's Al- 
Ghurain Group. The plant was to be built in 
Gujarat, India, with the Al-Ghurain Group 
providing 40% of $125 million capital for 
the project. The agreement was not final- 
ized by the end of 1981. The Gujarat pipe 
project came shortly after the Indian Gov- 
ernment offered to assist Sharjah in the 
establishment of a direct reduction plant 
and steelworks. The offer was made as part 
of India's desire to expand its role in the 
Middle East. No agreement was reached 
with Sharjah concerning the project.* 


NONMETALS 


Cement.—The cement industry of the 
United Arab Emirates continued to expand 
in 1981, producing over 2.4 million tons of 
portland cement during the year. There 
were five operating cement plants in the 
federation: Abu Dhabi, Dubai, Fujarah, Ras 
al-Khaimah, and Sharjah. Additional plants 
were either being built or planned in Ajman 
and Ras al-Khaimah. Production of cement 
fell just short of domestic consumption of 
2.5 million tons for the year. When all the 
plants under construction come into oper- 


Location 


Dubai Dubai National Cement Co 
Ml sd ni cor Fujarah Cement Industries 
Sharja nk Sharjah Cement Co 
Ras al-Khaimah zb Union Cement Co 
DO 2522 mmus Gulf Cement Co 
Aiman NN.§«’G ꝛ ᷣ ie 
NA Not available. 


Fertilizer Materials. —-Abu Dhabi was ex- 
pected to begin production of nitrogenous 
fertilizer sometime in 1983. A $300 million 
fertilizer complex was being built at the 
Ruweis industrial zone, under the construc- 
tion management team of Mitsubishi Oil 
Co. and the Chiyoda Chemical Engineering 
and Construction Co. (Japan) The plan 
for the complex was initiated in 1979 by 


Operating company 
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ation sometime in 1984, capacity of the 
cement industry will increase from the 
current 2.9 million tons per year to 5 
million tons per year. As the contemporary 
wave of basic infrastructure projects are 
completed, domestic demand for cement 
was expected to hold steady or to decline, 
leaving a substantial surplus for export by 
the middle of the decade. 

The Fujarah Cement Industries cement 
plant in Fujarah became the newest addi- 
tion to the Emirates cement industry in 
1981. The 500,000-ton-per-year plant was 
built by Voest-Alpine AG of Austria, and 
completed in the second half of 1981. Also 
nearing completion was a 500,000-ton-per- 
year facility in Ajman. 

In Dubai, the National Cement Co. plan- 
ned to double the capacity of its plant to 1- 
million-tons-per-year. The plant was to be 
converted from the current wet process to 
dry process technology, through which the 
company expected to cut energy costs by 
35%. Development Consultants Interna- 
tional (India) was preparing the feasibility 
study. 

The Gulf Cement Co., a joint venture of 
the United Arab Emirates Government and 
Kuwait, was planning to construct a 1l- 
million-ton-per-year cement plant in Ras al- 
Khaimah, principally to supply the domes- 
tic market in Kuwait. The current and 
planned capacities of the United Arab 
Emirates cement industry are shown in the 
following table. 


85 Planned 

rrent capacitʒ capacity 
(thousand tons) (thousand Tear 

tons) 

C 750 

8 500 1,000 1983 
F 500 

Pr Ten 220 

F 1,000 

3 MP 1,000 1982 
3 m 500 1982 


ADNOC, who signed a joint venture agree- 
ment with CFP (France) ADNOC was to 
own 66% of the equity, and CFP, 33%. 
Feasibility studies were conducted in 1979 
and 1980 by Snamprogetti S.p.A. (Italy), and 
the construction contract was awarded in 
July 1980. 

The plant was designed to produce 1,000 
tons per day of ammonia as feed for a 1,500- 


THE MINERAL INDUSTRY OF THE UNITED ARAB EMIRATES 


ton-per-day urea unit. Haldor Topsoe A/S, 
Denmark technology, was being used in the 
ammonia unit, and Stamicarbon's process 
in the urea plant. Feedstock for the plant 
was to be supplied from Abu Dhabi's 
onshore natural gasfields through a direct 
natural gas pipeline from Habshan. Includ- 
ed in the project were export terminals and 
a powerplant desalinization complex. Out- 
put from Ruweis was to be exported, mainly 
in the form of urea. The company was 
planning to export ammonia sometime in 
the future, through the addition of a 1,000- 
ton-per-day ammonia expansion plant. 

Late in 1981, the Abu Dhabi Executive 
Council allocated $25 million to be used to 
increase the capacity of the Al-Ain compost 
fertilizer plant. The plant, built by Buhler 
A.G. (Switzerland), and Moller-Anderson & 
Co. (Denmark), began producing 150 tons 
per day of compost fertilizer in 1977. The 
new order would increase capacity to 225 
tons per day. 

The Sharjah Fertilizer plant, which came 
onstream in 1975, also produced chemical 
fertilizer for the local market. Capacity at 
the $5 million facility was raised from 
10,000 tons per year to 35,000 tons per year 
in 1979. 


MINERAL FUELS 


Natural Gas.—The United Arab Emirates 
production of associated and nonassociated 
gas expanded rapidly in 1981 as the United 
Arab Emirates Government continued to 
promote the utilization and processing of 
the country's natural gas reserves. Abu 
Dhabi played a dominant role in natural 
gas development owing to its extensive 
reserves, estimated at around 40 trillion 
cubic feet, and its gas processing capacity of 
1,300 million cubic feet per day. 

Abu Dhabi produced associated gas from 
the following four onshore oilfields- in mil- 
lion cubic feet per day: Bu Hasa (250), Asab 
(250), Sahil (7), and Bab (171). The fields 
were linked by pipeline to the Ruweis gas 
processing complex, which began oper- 
ating in March 1981. The $1.6 billion project 
was implemented by GASCO, a joint ven- 
ture of ADNOC (68%), Shell Oil Co. (United 
States) (15%), CFP-Total (France) (15%), 
and Participations and Exploration Corp. 
(Partex) (Portugal) (2%). The Ruweis facili- 
ty was designed to process 800 million cubic 
feet per day of associated gas in the produc- 
tion of 150,000 barrels per day of NGL, with 
a product split of 60% NGL and 40% 
condensates. The fractionation plant at 
Ruweis was designed to produce 61,000 
barrels per day of propane, 62,000 barrels 
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per day of butane, and 81,000 barrels per 
day of heavier hydrocarbons. The first ship- 
ment of LPG, 24,000 tons of butane and 
22,000 tons of propane, was delivered to 
Japan in August 1981. Eight Japanese com- 
panies signed 5-year contracts for the pur- 
chase of a total of 1.49 million tons per year 
of GASCO's LPG output, of which 1.01 
million tons per year was to be supplied 
from ADNOC's share, and the remaining 
350,000 tons per year from the shares of 
CFP and Partex. 

Bechtel Inc. (United States) completed 
engineering, procurement, and construction 
management for another gas processing 
facility, located at the Bu Hasa Oilfield. The 
plant was a two train NGL extraction plant 
capable of producing 110,000 barrels per 
day of raw NGL. Bechtel was also responsi- 
ble for construction management at the 
Ruweis complex. 

Abu Dhabi was also planning to increase 
natural gas recovery from its major offshore 
fields, Umm Shaif (440 million cubic feet 
per day) Upper and Lower Zakum (200 
million cubic feet per day) and other, 
smaller fields (95 million cubic feet per day), 
in line with increased production of crude 
oil. Associated gas from those oilfields was 
processed at the Das Island Natural Gas 
processing plant. Das Island, which began 
operating in 1977, was operated by the Abu 
Dhabi Gas Liquefaction Co. Ltd., a joint 
company composed of ADNOC (51%), Mit- 
sui (Japan) (22%), British Petroleum Co. 
Ltd. (BP) (United Kingdom) (16%), CFP 
(8%), and Bridgeston Liquefied Gas Co. Ltd. 
(Japan) (8%). The facility was designed to 
process 550 million cubic feet per day of 
associated gas to produce 40,000 barrels per 
day of LNG, 15,000 barrels per day of LPG, 
4,000 barrels per day of light distillates, and 
4,400 barrels per day of pelletized sulfur. 
The Das Island facility operated at about 
1996 of capacity during the year, processing 
about 433 million cubic feet per day of gas, 
mainly because not enough gas was sup- 
plied to the facility. ADNOC was in the 
process of solving that problem in 1981, 
through construction of a gas-gathering sys- 
tem in the Upper and Lower Zakum Oil- 
fields. 

The project, called Gas Gathering II, was 
to utilize all the previously flared associated 
gas (125 million cubic feet per day) at the 
oilfields. A gas treatment plant at the 
Zakum West supercomplex was nearing 
completion at the end of 1981. The facility 
was designed to treat, compress, cool, and 
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dry 280 million cubic feet per day of associ- 
ated gas from the Zakum Fields and then 
pipe it via the Umm Shaif supercomplex gas 
treatment platform, to Das Island. Most of 
Das Island's current input was from Umm 
Shaif. With the Zakum Fields connected to 
the facility, Das Island was expected to 
reach capacity by mid-1982. To handle the 
increased output from Das Island, the Brit- 
ish company, CBI, was in the process of 
building seven natural gas storage tanks. 
Three tanks, each with a capacity of 80,000 
cubic meters, were to store liquefied natural 
gas, while four others, with a combined 
capacity of 50,000 cubic meters, were to 
Store propane and butane. Cost of the stor- 
age tanks was estimated at $320 million. 

Offshore associated gas was also process- 
ed at ADNOC’s gas treatment plant at 
Habshan. The plant was designed to sepa- 
rate and treat 350 million cubic feet per day 
of associated gas, mainly to supply power 
stations in Abu Dhabi. The plant processed 
just over 100 million cubic feet per day in 
1981. ADNOC planned to double the capaci- 
ty of Habshan to 550 million cubic feet per 
day by 1983. Fluor Corp. (United States) was 
constructing the new units. 

Abu Dhabi was just beginning to utilize 
its huge reserves of nonassociated gas in 
1981. Deep nonassociated gas was discover- 
ed onshore in 1978, in the Thamama C and 
Thamama F Zones, underlying the Bab 
Oilfield. In April 1981, Fluor was contracted 
to develop a project to utilize gas from the 
Thamama C reservoir. The contract, worth 
$26 million, covered engineering and design 
specifications for production and treatment 
of 450 million cubic feet per day to supply 
projects in the Ruweis Industrial Zone, 
electric powerplants, a desalinization plant, 
and other local requirements. 

Another project for the Bab Oilfield was 
in the planning stage in 1981. This called 
for the production of nonassociated wet gas 
from the Thamama F Zone, from which 
LPG and condensate would be recovered. 
The remaining dry gas would be reinjected 
into the reservoir for recycling. 

Deep nonassociated gas from the Permian 
Khuff Formation was also discovered in 
several areas offshore. Deep gas was discov- 
ered offshore by the Abu Dhabi Marine 
Areas Operating Co. (ADMA-OPCO) in 1979 
in the Umm Shaif Field at 15,000 feet. Since 
that time, Khuff gas has been located below 
the Zakum Oilfield, and exploration wells 
were underway onshore at Bu Hasa and 
Jarn Yaphour and offshore at Abu-al- 
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Bukhoosh and Nasr. Initial results indicat- 
ed that Khuff gas could be present under 
the entire offshore area. Work was continu- 
ing rapidly on delineating the extent of 
offshore gas reserves. Tentative estimates of 
Abu Dhabi's nonassociated gas reserves 
were in the range from 40 to 50 trillion 
cubic feet. 

Petroleum.—Abu Dhabi.—Of the United 
Arab Emirates total crude oil production 
of nearly 550 million barrels, Abu Dhabi 
produced about 78%. Crude oil production 
in the Emirate was controlled by two ma- 
jor companies, both of which were ma- 
jority owned subsidiaries of ADNOC, the 
Government-owned oil company. Produc- 
tion levels at all fields were set by the 
Minister of Petroleum in conjunction with 
the operating company. Abu Dhabi was 
planning to expand its petroleum produc- 
tion capacity from the current 1.7 million 
barrels per day to 3 million barrels per day 
by 1983. 

The Abu Dhabi Co. for Onshore Oil Oper- 
ations (ADCO) produced oil from four major 
onshore fields, whose production levels for 
1981 were as follows: Bu Hasa (255,000 
barrels per day), Asab (255,000 barrels per 
day), Sahil (20,000 barrels per day) and Bab 
(15,000 barrels per day). Also under develop- 
ment was the onshore Shah Field in south- 
ern Abu Dhabi, which was expected to 
produce 15,000 barrels per day in 1982 and 
30,000 barrels per day in 1983. The major 
development project for the onshore oilfield 
was selective waterflood projects at the 
Asab, Bab, and Sahil Fields. The plan 
involved drilling 121 new production and 
water injection wells into various strata. At 
the Bu Hasa Field, 234 new wells were to be 
drilled, and 74 existing wells were to be 
worked over to increase that field's produc- 
tive capacity. 

ADMA-OPCO administered the Emirate's 
major offshore fields. These fields and their 
1981 production levels were as follows: 
Umm Shaif (227,700 barrels per day), Upper 
Zakum (29,210 barrels per day), and Lower 
Zakum (198,316 barrels per day). Abu Dha- 
bi's single largest development project in 
1981 was the $4.8 billion Upper Zakum 
Development Project, which was intended 
to increase production from 30,000 barrels 
per day to 500,000 barrels per day by 1983. 
The project was being implemented by the 
Zakum Development Co., a joint venture of 
ADNOC and CFP (France). The Zakum 
Field, a complex limestone, multizone reser- 
voir, required significant levels of water and 
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gas injection, for which facilities were being 
installed at the start of production. The 
initial water injection capacity at the field 
was to be 750,000 barrels per day, eventual- 
ly rising to 1.25 million barrels per day. 
Output from Upper Zakum was to be ex- 
ported from Zirku Island, 60 kilometers 
from the field. The first phase of Zirku 
Island, a manmade export terminal, was to 
be completed in 1982. This was to include 
two separation units, storage tanks, pump- 
ing stations, and loading installations. 
Phase 2 was to. install new tanks and 
loading facilities and further increase over- 
all handling capacity to 500,000 barrels per 
day. 

CFP operated another Abu Dhabi off- 
shore oilfield, at Abu-Al-Bukhoosh. Output 
from this field averaged 75,000 barrels per 
day. The Mubarraz Oil Co., a joint company 
of Daiyko Oil and Nippon Mining (Japan) 
and the Japan National Oil Corp. operated 
the small Mubarraz Oilfield. The field, 
which produced about 20,000 barrels per 
day in 1981, was located in Abu Dhabi's 
offshore area. Amerada Hess also produced 
about 20,000 barrels per day of crude oil 
from the offshore Arzanah Field. 

Four other offshore fields were being 
developed during the year, all by the Umm 
Addalkh Development Co. (UDECO), a 50:50 
joint company of ADNOC and JODCO. Out- 
put from all four fields was not likely to 
exceed 50,000 barrels per day; 25,000 from 
UDECO, and 25,000 from the three-field 
complex of Satah-Dalma-Jarnain. Reserves 
at the three fields were estimated to be 1 
billion barrels. First production from these 
fields was to begin late in 1983. 

Several new discoveries were made in 
1981 that were likely to significantly in- 
crease Abu Dhabi’s current crude oil re- 
serves of about 30 billion barrels. The larg- 
est onshore discovery was at Zubbaya, on 
the coast southwest of Abu Dhabi City. The 
area had previously shown signs of oil 
potential, but new drilling by ADCO in 1981 
revealed a reservoir at 9,000 feet that was 
much larger than originally thought. The 
structure was thought to extend offshore, 
and drilling was continuing off the coast 
from artificial islands. 

Offshore, crude oil was discovered at 
Gasha by ADMA-OPCO. Test rates and 
depth of drill holes were unavailable, but 
the Gasha Field was thought to be part of 
the same structure as Bu-Tinah, discovered 
by ADMA-OPCO in 1980. The combined 
field was estimated to be capable of produc- 
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ing about 200,000 barrels per day when 
fully developed. Mubarraz also announced a 
commercial discovery in its offshore conces- 
sion 140 kilometers off the coast of Abu 
Dhabi at wildcat No. 1. The well tested at 
5,000 barrels per day of 39° to 45° API crude 
with a sulfur content of less than 1%, 
plus 24 million cubic feet per day of gas. 
Mubarraz planned to start commercial pro- 
duction from the field in 1985. 

Two other discoveries, both by ADMA- 
OPCO in the offshore area, were at Um-al- 
Lulu, 15 kilometers north of Abu Dhabi 
City, and at Hair Dalma, east of Dalma 
Island. Um-al-Lulu was the larger of the 
two discoveries, with the well testing at 
24,000 barrels per day. The ADMA-OPCO 
annual report for 1981 described the field as 
one of the largest oil-bearing formations 
discovered in the United Arab Emirates 
since the discovery of Umm Shaif and 
Upper Zakum. 

ADNOC began exploration activity in 
1980, independent of its field operators, 
Shell, BP, and CFP. The company was 
engaged in exploring five onshore and off- 
shore areas, and preparing geophysical sur- 
veys of other areas having oil-producing 
potential. 

Several other companies began explora- 
tion work in Abu Dhabi for the first time in 
1981. Sceptre Resources (Canada) planned 
to spud its first wildcat on its onshore 
concession area A' in eastern Abu Dhabi. 
The well was located 30 kilometers north of 
the Jarn Yaphour Oilfield. Sceptre was also 
conducing a seismic survey of the conces- 
sion. 

In May 1981, Deminex-Deutsche Erdöl- 
versorgungsgesellschaft GmbH, (Federal 
Republic of Germany) signed a 35-year con- 
cession agreement with the Abu Dhabi 
Government covering an  1,835-square- 
kilometer tract offshore, northwest of Abu- 
al-Abyad Island. Union Texas Petroleum 
(United States) acquired exploration rights 
in two concession areas. The company 
gained a 16% interest on a 1,500-square- 
kilometer tract offshore, and a 10% interest 
in a 7,500-square-kilometer concession on- 
shore. Deminex operated the offshore area, 
and Amerada Hess, the onshore. Attock Oil 
Co. (United Kingdom) was also awarded a 
2,500-square-kilometer concession in an 
Abu Dhabi offshore area. Attock agreed to 
spend $50 million on exploration work over 
an 8-year period. 

Petroleum refining capacity in Abu Dha- 
bi underwent large-scale expansion in 1981, 
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with the commissioning of the 120,000- 
barrel-per-day Ruweis refinery. The new 
refinery was able to satisfy domestic de- 
mand in all the Emirates, averaging 115,000 
barrels per day. Plans to expand the refin- 
ery to a capacity of 300,000 barrels per day 
were shelved during the year, owing to 
softening of the market late in the year. 
ADNOC decided, instead, to install a 26,000- 
barrel-per-day hydrocracking facility at 
the plant to upgrade fuel oil residues into 
lighter products. The Ruweis refinery, built 
at a cost of $500 million by Snamprogetti 
(Italy), was expected to reach full capacity 
early in 1982. 

Expansion of the Umm-al-Nar refinery 
near Abu Dhabi City was under way in 
1981. Pullman Kellog Co. (United States) 
was awarded a contract in September 1980 
to construct a new refinery adjacent to the 
15,000-barrel-per-day refinery already op- 
erating at Umm-al-Nar. The new plant was 
to have a capacity of 60,000 barrels per day. 
Output from both units was to be used to 
satisfy domestic requirements, freeing most 
of the output from Ruweis for export. This 
new capacity was to come onstream in 
March 1983. Also located at Umm-al-Nar 
was Abu Dhabi's first lube oil blending 
plant. The plant was built by Balmer Laurie 
Co. (India) and was capable of producing 
14,000 barrels per day of 50 different types 
of lubricants for the local market. The plant 
came onstream in mid-1980. 

ADNOC decided in 1981 to construct a 
160,000-ton-per-year petroleum coke plant 
in the Ruweis Industrial Area. Initial plans 
were to make the plant a joint venture of 
ADNOC and the Doha-Based Gulf Organiza- 
tion for Industrial Consulting. Estimated 
cost of the project was $220 million. The 
plant, the first of its type in the Persian 
Gulf, was designed to meet the needs of the 
area's two aluminum smelters at Dubal and 
Alba. 

In 1980, Dubai opened its own natural gas 
processing plant. Dugas was a joint venture 
of the Dubai Government and Scimitar Oils 
Ltd., formerly known as Sunningdale Oils 
Ltd., of Canada. The plant was designed to 
handle output of about 100 million cubic 
feet per day of associated gas from Dubai's 
offshore fields. The plant, built by Hudson 
Engineering of Houston, Tex. (United 
States) was designed to produce 11,000 
barrels per day of propane, 7,000 barrels per 
day of butane, 7,000 barrels per day of 
condensates, and 55 million cubic feet per 
day of lean residue gas. The propane, 
butane, and natural gasoline was sold 
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under contract to Japanese buyers. The 
lean residue gas was supplied by pipeline to 
Dubais aluminum smelter, to fuel the 
Steam turbines at Dubal. 

Petroleum production in Dubai came en- 
tirely from the offshore areas. The Dubai 
Petroleum Co. (DPC) operated four offshore 
oilfields: Fateh, Southwest Fateh, Falah, 
and Rashid. Total crude oil production in 
Dubai was about 112 million barrels in 1981, 
a 12% decline from the 1980 level. The drop 
was due in part to depletion of the existing 
fields and also was a result of sluggish 
demand for oil in the world market. The 
Falah and Rashid Fields, both discovered in 
the 1970's, were undergoing further devel- 
opment by DPC to shore up declining out- 
put. 

Several foreign oil companies operated 
Dubai's offshore oilfields, all of which were 
shareholders in one of the main companies. 
The DPC was owned 50% by the Dubai 
Marine Areas, a joint company of CFP 
(France) and Hispanoil (Spain) 30% by 
Conoco (United States),and10%by Deutsche 
Texaco (Federal Republic of Germany). In 
1979, the Dubai Government signed an 
agreement to purchase about one-half of the 
crude oil produced by the companies at 93% 
of the posted price. The companies then had 
the right to repurchase the oil at prices set 
by the Government. The Government 
attempted to establish its own marketing 
agency in this manner. It was unable to sign 
any contracts during 1980, and Conoco re- 
purchased 33% of the Government's share 
of oil. The rest was sold on the spot market. 
In March 1981, Idemitsu signed Dubai's 
first direct-deal contract for the purchase 
of 33,000 barrels per day of Government 
crude. The contract ran from April to the 
end of 1981 and was renewable on an 
annual basis. 

Exploration was continuing in Dubai 
onshore at Jebel Ali. The consortium of 
Southeastern Drilling Co. and Houston Oil 
and Minerals Corp. a subsidiary of Teneco 
Inc. both of the United States, struck oil at 
Jebel Ali at 17,875 feet in 1980. Additional 
drilling was underway to determine the 
extent of the field. Arco-Dubai, a wholly 
owned subsidiary of Atlantic Richfield Co. 
(United States), was awarded a 760,000-acre, 
35-year concession for onshore exploration 
in 1980. The agreement called for an initial 
investment of $1 million for geophysical 
work, and a $5 million investment in each 
well drilled. Arco was required to drill one 
well by 1983 and one well per year there- 
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after until 1988, if the preliminary tests 
were encouraging. 

Sharjah.—The Emirate of Sharjah was 
the most recent of the seven Emirates to 
become an oil and gas producer. All of 
Sharjah’s crude production, averaging 
10,000 barrels per day in 1980, came from 
the small offshore Mubarak Field, near Abu 
Musa Island. The production level from the 
field peaked in 1975 at 38,000 barrels per 
day and has declined fairly rapidly since 
then. It was estimated that reserves at 
Mubarak would be exhausted by the end of 
the decade. The field’s operator, Crescent 
Petroleum Corp. (United States), was in the 
process of installing a complex gas and 
water injection system. The equity share- 
holders in Crescent Petroleum were Buttes 
Gas & Oil Co. (25.7%), Ashland Internation- 
al Oil Co. (United States) (25%), Advance 
Petroleum Services Inc. (United States) 
(25%), Kerr McGee Corp. (United States) 
(12.5%), Cities Service Oil Co. (United 
States) (10%), and Juniper Petroleum Corp. 
(United States) (1.8%). Sharjah’s oil reve- 
nues were based on 16.5% royalty and 77% 
income tax. 

Sharjah’s future as a petroleum producer 
brightened considerably in 1980 and 1981, 
because of two large discoveries. In 1980, oil 
was discovered in on offshore concession 
operated jointly by Forman Exploration Co. 
(United States) and London and Scottish 
Marine Oil Co. (Lasmo) (United Kingdom). 
The field, named Hamriyyah, was located 
16 kilometers east of the Mubarak Field. 
The test well encountered oil and gas in two 
formations down to 14,300 feet. The field 
was deemed commercial, and additional 
wells were being drilled. The field was 
owned entirely by the Emirate of Sharjah. 

The second and larger of the two finds 
was made in December 1980 by Amoco 
Sharjah Oil Co., a subsidiary of Standard 
Oil Co. (Indiana) (United States) at its Sajaa 
No. 1 well, onshore just west of the Oman 
Mountain Range. The well tested at 5,000 
barrels per day of high-gravity crude and 50 
million cubic feet per day of gas. Subse- 
quent wells drilled by Amoco confirmed the 
presence of large reserves of recoverable 
condensate and natural gas. Amoco char- 
acterized the field as one of the largest 
discoveries ever made by the company. The 
company was implementing a five-well de- 
velopment plan, with potential of 250 mil- 
lion cubic feet per day of natural gas and 
25,000 barrels per day of low-sulfur conden- 
sate by June 1982. Further expansion was 
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planned to allow production of 80,000 bar- 
rels per day of condensate by mid-1983. 
Work had already started on 10 storage 
tanks with a capacity of 50,000 barrels each 
at Sajaa, and four additional 500,000 barrel 
tanks at Sharjah’s export terminal at Ham- 
ariya were also under construction. Crude 
oil exports were to start in June 1982. 
Sharjah was also studying plans for the 
utilization and exploitation of natural gas 
from the field. As a result of the new 
discovery, Sharjah’s crude oil reserves were 
estimated at 3 billion barrels. 

Exploration work was continuing offshore 
in Sharjah. In 1981, Chieftan Development 
Corp. (Canada) acquired a 20% interest in a 
188,500-acre concession offshore of Sharjah 
near Abu Musu Island, about 10 kilometers 
west of the Mubarak Field and 20 kilome- 
ters northwest of Dubai’s Fateh Field. The 
concession was formerly held entirely by 
Meridian Oil of Australia. Chieftan was to 
act as operator and was committed to spend 
$1.47 million on exploration. 

Ras al-Khaimah.—Exploration was con- 
tinuing in Ras al-Khaimah, led by Gulf Ras 
al-Khaimah, a subsidiary of Gulf Oil Corp. 
(United States). Gulf was active in two 
offshore concession areas, the first in a 421- 
square-kilometer tract off Ras al-Khaimah's 
west coast. Participation in the concession 
was by Gulf, as operator (45.46%), In- 
ternational Petroleum Corp. (Canada) 
(28.83%), Chinese Petroleum Corp. of Tai- 
wan (21.21%), and a European group, Petro- 
kal (5%). Gulf spudded Najah No. 9, the 
first well on the concession, late in 1981. 
The concession agreement called for explo- 
ration expenditures of $20 million in 1981 
and 1982, and the drilling of two explora- 
tion wells. Gulf planned to drill its second 
well on a separate structure early in 1982. 
Gulf held a second concession in Ras al- 
Khaimah in a joint venture with Amoco 
(United States). The tract was located 12 
kilometers southeast of Ras al-Khaimah 
airport. The consortium was drilling its first 
test at Khatt, but no details were available. 

Umm-al-Qaiwain.—Two exploration a- 
greements were signed in 1981, covering 
separate concessions in the Emirate. Texaco 
International Exploration Co., a subsidiary 
of Texaco Inc. (United States), was granted 
a 650-square-kilometer offshore concession 
in December 1981. Texaco was to conduct 
seismic studies and drill two wells by 1984. 
The acreage was located southwest of the 
entrance to the Strait of Hormuz and about 
8 kilometers east Sharjah’s Mubarak Oil- 
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field. It was thought that Sharjah's offshore 
Sajaa structure might extend into Umm-al- 
Qaiwain, providing further incentive for 
Texaco's exploration efforts. A consortium 
consisting of Forman Exploration Co. 
(United States), U.S. Companies Inc. (Unit- 
ed States), Minoco UAQ Ltd. (United 
States), Rimrock Offshore Ltd. (United 
Kingdom), and Atlantic Marine Inc. (United 
States) spudded their first wildcat in Umm- 
al-Qaiwain in October 1981. The well, locat- 
ed ona  50,000-acre concession, was to 
go to a total depth of 15,000 feet. No details 
on the location or results of the test well 
were available. 

Ajman.—A consortium of Forman Explo- 
ration and Lasmo remained active on their 
300-square-kilometer offshore concession. 
The tract was awarded in 1978, and 
Forman-Lasmo completed seismic work at 
the end of 1980. The group was preparing to 
spud its first well on the concession in 1981. 
Delhi Pacific Resources Co. (United States) 
reached an agreement, in principal, with 
Reynolds Diversified Corp. (Australia) to 
acquire 17.45% interest on an 85,000-acre 
concession offshore and onshore Ajman. No 
details were available on Delhi's explora- 
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tion plans. 

Fujarah.—Little progress has been made 
in oil exploration work in Fujarah since 
1980. A consortium of Denison Mines Ltd. 
(Canada) (50%), Getty Oil Co. (United 
States) (15.7%), Mitsubishi (Japan) (10%), 
and 15 other companies have operated a 
700,000-acre concession off the coast of Fuja- 
rah since 1979. A single test well was drilled 
on the concession in 1980, with no signifi- 
cant show of oil or gas. Exploration activity 
has subsided since that well was abandoned. 

Fujarah was also preparing to open the 
first two berths of its new seaport. The port, 
which was being built by Hyundai Construc- 
tion Corp. of the Republic of Korea at a cost 
$46 million, was to eventually operate 11 
berths capable of handling imports and 
exports for Fujarah and other Emirates. 
The port was to be operated by Felixstowe 
Dock and Railway Co. (United Kingdom). 


!Physical scientist, Division of Foreign Data. 

2Where necessary, values have been converted from 
United Arab Emirates dirhams (UAED) to U.S. dollars at 
the rate UAED3.67 = US$1.00. 

Metal Bulletin Monthly (London). January 1982, 
pp. 47-48. 

‘Metal Bulletin (London). June 5, 1981, p. 13. 


The Mineral Industry of the 
United Kingdom 


By Tatiana Karpinsky! 


The decline in output and employment 
evident in the United Kingdom's economy 
during 1980 continued in 1981. By the 
fourth quarter 1981, the gross domestic 
product (GDP) was running 5% lower, and 
manufacturing output was down by 14% 
compared with that of 1979. The number of 
unemployed continued to increase, reaching 
about 11.5% of the total work force by the 
end of 1981. However, there were signs that 


economic activity had begun to recover in 
the second half of 1981. The GDP rose 
slightly, and the indices of industrial and 
manufacturing output also showed a slight 
upward tendency. There was, in addition, a 
significant rise in manufacturing productiv- 
ity, mainly because of the continuing fall in 
employment. Overseas trade figures for 
1981 indicated that there was a surplus 
balance of payments. 


PRODUCTION 


Total energy production in the United 
Kingdom increased 3.9% in 1981 over that 
of 1980. Petroleum production increased 65 
million barrels or 11%. Coal production 
dropped slightly to 126.4 million tons. Natu- 
ral gas production was steady in 1981, while 
nuclear and hydroelectric power combined 
increased 4%. 

The British Government’s income from 
oil and gas, in royalties, petroleum revenue, 


and corporation taxes, was about $12.2 
billion? in 1981, or 9% of the United King- 
dom’s total tax revenue and 2.5% of its 
gross national product (GNP). 

The total value of gross industrial produc- 
tion in 1980 amounted to $157.9 billion. 
Mining and quarrying contributed 14% to 
this and 5.6% to the GNP.? 

Production of minerals in the United 
Kingdom in 1977-81 is reported in table 1. 


Table 1.—United Kingdom: Production of mineral commodities' 


(Thousand metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981° 
METALS 
Aluminum 
C‚⁰¶ͥ“d ...... ee ee eee 99 94 88 102 *100 
Primar tons... 349,725 346.200 359,474 3174446 339,183 
Secondary aue E et e ⅛ ⁰y A cM 200,848 193,748 176,696 162,058 148,009 
Cadmium metal including secondary ............ do— 295 291 424 875 278 
T: 
and concentrate, metal eontennnt do- 450 135 €100 200 700 
Metal, refined: 
Primary do 44397 46158 48512 68290 59,834 | 
Secondary- - - - - ------------------- do- 11,821 79,403 78,185 93,048 76,329 
Total! uU A D MA LE. do 122.224 125,561 121,697 161,888 136,163 
See footnotes at end of table. 
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Table 1.—United Kingdom: Production of mineral commodities! —Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981 
METALS —Continued 
"e gross weight. 8,745 4 916 781 
Iron content |... --------------------2---2-- 1,102 1,110 238 190 
PE WON o une 12,285 11,532 12,894 6,412 9,616 
Ferroalloys, blast-furnace: Ferromanganese |... 69 1 
Steel, crude p ehem 20,410 20,811 21,488 11,278 15,576 
Semimanufactures: 
Jͥͤĩõĩê?˙⁵ð1ꝓ 4.878 4.949 4,987 8,414 
Wire rods ———- S nlncoclnenccceceeus 1,650 1, 1,760 972 1,103 
Plates and sheet 6,821 6 883 3.802 
PECORA hd ³ as ³ ³ AA 8 1,184 1,144 1,184 413 249 
Pipe, tube, stock _.______ ~~. ~~ ~~~ 687 7 647 433 
way track material! 262 257 176 219 
A Ire mu un 1,081 1,014 1,003 873 
Castings and forginnngg 4444 338 215 252 210 
mE Toal ch ee duce du o E 16,851 16,655 17,896 10,335 18,241 
Mine output, metal content tons 1,153 4,582 4,101 2,400 *2,400 
Bullion from imported ores and concentrates... do 85,015 80,371 82,8314 80,039 26,556 
Refined: 
Primary do 189,664 122,841 124,138 113,405 135,369 
Secondar hh do 211.424 222,947 244.192 211,985 197,992 
COHEN Re rane per Rigen REN EE ce do... 351,078 345,788 824,190 383.961 
um metal incl secondary // do... 2,700 2,700 2,700 2, 700 2. 700 
N metal, refined including ferronickel |... do 23,156 21,367 1 19,800 ; 
RECRUIT enn cy eee RUPES thousand troy ounces. . 1 1 NA NA NA 
Mine output, metal contenu! tons 4,100 8,132 2,818 2,982 8,869 
Ell. 8 do 10,458 445 025 5,829 6 
Secondary do 8,898 2,711 e 5,535 6,071 
Tungsten, mine output, metal content da 78 66 
Ore and concentrate, metal contant -- do- 7,551 2,118 512 4,400 10,900 
Metal, smelter _ - . - - - - -- ---- - ---- -- --—- do- 81.481 18,515 76, 686 86,682 81,650 
NONMETALS 
Barite and witherite ___..____._ ~~~ --_- 50 54 45 54 50 
2 ata a A sss 8 tons 24,100 25,100 29,200 25,000 25, 000 
%%%%%%%%WfVꝙV!!!!.!!.. y y EL 14 13 21 18 18 
Cement, hydrauli h «4«444„ 15,456 15,916 16,140 14,808 12,732 
„ P a eee Lu n 16,258 16,781 16,265 14.049 *12,000 
uo NNNM 1764 1404 1.711 1.217 1217 
Fuller’s earth EM" 223 21 210 210 
Kaolin (china day) EEA EEES j KV EE ES 4,338 4,199 4,444 : 8, 
Fottery cay and ball clay -~ -~ - ------------------- 1 16 
Other including clay Shall 24,878 25,473 "21,644 21,252 18,400 
— Saepe E TNR E E tons 2.000 2.000 71,000 1, *1,000 
Feldspar (china stone „ do. ___ 50,000 50,000 50,000 50,000 50,000 
Fi 
——À————— — — —— E 105 130 104 137 €100 
Metallurgica-grade ------------------------- 23 16 12 10 *10 
Ungradéd. —— , . 888 181 127 T23 24 *40 
Totil nene scu T159 1173 1189 171 150 
and Gf ĩ˙Ü¹ 1A es E 8,810 3.322 3.500 8,871 
N content of ammoni nnn 1,631 1,600 1,666 1,683 1,780 
spa ent ------------------------- 81 150 264 280 806 
e p eee 768 1665 1681 448 NA 
Cement. e Lco e ERU LEE mE 61 54 r 34 NA 
Other 236 5 2 ee hee ees 1454 460 1462 332 NA 
Salt: 
ES E I EE ³ĩðVWAA ³ Ai ESE LR TURN E 905 1,811 1,590 1,746 *1,600 
Brine (in brine for purposes other than saltmaking) gd — — — — 1,871 1,760 1,915 1,608 *1,580 
JJ ⁵ð / ² ee eee 5,426 4,315 8,800 ,800 
Sodium compounds: Sodium carbonate? ____.._______-- 1,500 1,600 1.400 11,360 11,00 


See footnotes at end of table. 
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Table 1.—United Kingdom: Production of mineral commodities! —Continued 
(Thousand metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 19819 
NONMETALS —Continued 
Stone, sand and gravel: 
Chert and flint᷑ut!t᷑l „ 52 41 14 NA 
Ign VPE tO TENTI 35,613 32,250 36,178 84,616 NA 
Limestone and dolomite . - - - ------------------- ; 88,819 89,152 NA 
Sandstone including ganister______._____________ 1224 18,407 1 81 1 A 
hed rock, not further describe NA 98/21 102991 *102,000 NA 
Sand and gravel 
sand and gravel _______________.___ 110,068 110,200 "111,600 104,400 110,000 
Special sand „„ 8,288 6,224 5 5,708 *6, 
Strontium minerals tons 5,100 4,300 18. 100 6,100 *6,600 
Sulfur, byproduct 
metallurgy gh 44441 ů „ T53 T44 T56 *50 *50 
Of spent oxides -——---------------------—--—- 5 5 14 4 
Med aa a cr a es een les 146 156 15 269 70 
EELEE IEE A ENEN ” x ĩð : I cu a 1104 1105 1113 €128 *124 
Talc, 3 pyrophyl lite tons.. — 15,000 18,000 16,600 17,900 — *17,000 
MINERAL FUELS AND RELATED MATERIALS 
Carbon black 198 199 200 172 *170 
Anthracite______________________________- 2952 3, 3, 
Bitumnouuuunss 118,145 118,748 117,607 125,307 121,260 
ÿßf!! nes ß UNA i ,882 ; 2,140 
= Total ee SS . yd ee ee Miei 122,100 128,577 1223869 180,849 126,400 
Metallurgical ____________________________- 11,518 9,879 "10259 7,829 NA 
Breeze, all types 1,070 972 858 613 NA 
Fuel briquets, all grades! 2,679 2,591 2,889 NA 
Manufactured’ J et ee ee E million therms__ 33 42 25 20 NA 
a : 
GREEN... no eee cs million cubic feet. 1,560,124 1,548,859 1,675,678 *1,564,451 *1,569,065 
proc SE ———— 1,416,041 1,882,815 1,410,285 1,816,878 1,820,762 
Natural pa gas liquidss thousand 42-gallon barrels- 4,489 8,050 8,468 *3,500 *3,500 
etro 
Crude including field condensate - ----------- do- 278,888 388,538 561,658 586,040 650,832 
Refinery ucts 
e: 
Aviation ns. do... - 425 329 510 
MOORE . a do... 149,721 155,950 136,374 140,667 45, 
Jet fuel ua ee cc eee eee do— 83,904 88,872 42, 41,632 86,472 
JJ); ͤ d SR 20,592 20,995 15,764 14,156 
Distillate fuel oll“! do.___ 141,468 175,219 189 165,261 149,401 
Residual fuel oil _....________________ do 152,18 190,476 — 157,842 , 
Lubricants __ «4 3 7,819 8,412 9,810 8,150 7,441 
——— A A GR che — 81,454 1 89,225 61 *46,910 
Refinery fuel and losses do- 48, 178 45,166 44,219 49,005 
TOUT urn . vue ici do... 637,955 725,882 725,150 686,554 577, 184 


Estimated. Preliminary. "Revised. NA Not available. 
! Includes data available through Sept. 20, 1982. 
sincludes wheels, centers, tires, axles, and semimanufactures for immediate sale. 
(ron opted ballon, iae spon dad rosse east produced. - - j 
*From scrap materials. Series revised to com secondary output uding Pb content of secondary antimonial 
lead and to exclude output from domestic ores. ES Te 
udes plasters. 
*Consists of brick, retorts, molds, and other refractory products made from clays, silica, silicious materials, magnesite, 
alumina, and chrome materials. 
"Gas made at gasworks plus purchased coke oven refinery gas. 


TRADE 


Trade data for minerals and metals for 1979-80 are given in tables 2 and 3. 
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Table 2.—United Kingdom: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980 j 
i See Other (principal 
METALS 
Aluminum: 
Bauxite and concentrate 1.409 1.221 -- West Germany 500; Sweden 299; 
Be ium-Luxembourg 280. 
Oxides and hydroxides 33,562 42,670 1,432 Republic of South Africa 6,270; 
orway 4,870; Portugal 4 052. 
Metal 5 alloys: 
JJ%%%d00 eee 128,188 35,731 -— West Germany 19,562; Belgium- 
5 5, 682; Netherlands 
Unwrought _______________ 206,985 194.458 2,812 Netherlands 67,479; West Germany 
58,368; Italy 12,594. 
Semimanufactures 73,888 184,980 1.655 West Germany i n 19, 688; Ireland 11,950; 
rance 
timony metal including alloys, all forms _ . 178 288 NA NA. 
ioxide, pentoxide, acids 3,101 2,695 NA NA. 
Bern d incl sites: all forms 4 5 1 France 2; Spain 1; West Germany 1. 
Bismuth metal including alloys, all forms 255 812 NA NA. 
Cadmium metal including alloys, all forms 18 133 NA NA. 
Chromium: 
Chromit 222 891 — Spain 530; Sweden 135; India 98. 
Oxides and hydroxides— 8,726 4.785 3, 482 ce 592. 
veria including alloys, all form 2,121 NA NA. 
Oxides and hydroxides |... _ 244 289 49 Be lum Luxembourg he West 
rmany 66; Spain 19 
Metal including alloys, all forme 962 623 NA A. 
Columbium and tantalum metal including 
alloys, all forme 43 84 2 West Germany 15; Belgium- 
Luxembourg 8. 
Cote and cement ______________- 6 4 — All to Switzerland. 
Metal oo alloys: 
JJ... ae eens we ™59,598 82,903 -— West Germany 35,961; Ital 13 719: 
Be jum-Luxembourg 8.61 
scale JSC DL EC 48.068 60,540 ao ba mocha rmany 17,536; Italy 12 625; 
Semimanufactures ....- T118,948 119,868 3.604 Switzerland 15, 098; Ireland 12,590; 
Netherlands 6. 876. 
Waste and 
IM value, thousands . $106,441 391.217 _. Spain $40,920; ms n 034; 
Switzerland $1 4,637 
Metal including alloys: 
Bullion, ed 
U i — troy ounces. _ 15,823 10,781 NA NA. 
nwrough partly yin ain 
ounces. — 167,184 99,667 — France 5; Belgium-Luxembourg 
16,075; — 16, 075. 
Iron and 
Ore and concentrate, except roasted pyrites 898 1,156 Do 1 Germany 794; Cuba 105; Ireland 
i 
F thousand tons. . 1,835 2,805 (4) Spain 1,810; West Germany 328. 
Pig iron, cast iron, spiegeleisen_ _ — .. — 22,536 30,245 EN Italy 15, 15, 180; Belgium-Luxembourg 
Sponge iron, powder, shot |... 22,098 25,543 107 West Geni 6, 233; Sweden 4,011; 
Norway 
Ferroalloys: 
Ferromangan ess 6,964 972 -— West Germany i France 188; 
Netherlands 18 
Ferrosilicon |... 1,782 1,353 433 West Germany 277; Italy 50. 
Other ferroallos 18,656 15,634 A 18 germany Ag ,846; Netherlands 
Steel, primary forma 482,649 242,678 18,568 Italy 116 i West Germany 31,531; 
France 17,004. 
Semimanuf. : 
Data, 1 rods, angles, shapes, sec- 
Wire rod thousand tons 451 219 2 West Germany 51; 33; Sweden 
21; Belgium-Luxem rg 19. 
Other bars and rods do- 932 549 66 West Germany 91; France 43; Italy 
Angles, shapes, sections 
do- 588 407 75 a 88; India 31; Republic of 
orea 30. 
Uni plates, sheets: 
Tinned plates and sheets 
— 244 160 "S India 32; Greece 15; Denmark 11. 
Other do... 1,012 491 1 


me Germany 114; Ireland 38; India 
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Table 2.—United Kingdom: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 : dp 
3 Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 
Hoop and strip_ thousand tons 135 79 4 Ireland 8: U. S. S. R. 6; Italy 5. 
Rails and accessories do 105 103 5 Pakistan 24; Italy 6; Ireland 5. 
Wire do— 117 89 13 Canada 9; Ireland 6; Nige ria 6. 
Tubes, pipes, fittings |... do — — — 491 404 21 Netherlands 53; Sweden: 27: U.S.S.R. 
Castings and forgings, rough 
do— 112 96 83 Sweden 14; Abu Dhabi 4; France 4. 
Ore and concentrate 5,187 3,535 Paras RR 2,188; West 
Oxides and hydroxides |... 5,860 5,855 22 Ireland 2,375; Sweden 494. 
Metal including alloys: 
%%öÄULũuͤww-t 82,369 30,662 _. Italy 10,610; West Germany 6,728; 
Denmark 6,101. 
Unwroughgnt 136,549 141,825 635 West Germany 31,054; Netherlands 
25,127; Portugal 11 391. 
Semimanufactures 5,223 6,123 __ Ireland i ,188; Portugal 1,012. 

esium metal including alloys: 

FD ohne ui cus E I 212 111 7 Italy 81: West omen 20; Ireland 3. 
Unwrought ________----------- 1,075 1,167 309 France 305; Canada 
Semimanufactures. _ .. 104 659 8 india 306; Ireland 12 

Manganese: 
Ore and concentrate. -—----------- 4,043 8,331 323 847321. of South Africa 2,710; Italy 
Oxides and hydroxides 1,165 2,133 20 Ni oria dis epum of South Africa 
re 
Metal including alloys, all forms |... 362 405 NA NA 
Mercur 76- pound flasks_ _ 3,974 2,321 116 Belgium-Luxembourg 551; West Ger- 
man y 464; Republic of South Africa 
Molybdenum: 
ides and hydroxidesͤ 381 1,937 NA NA. 
Metal including alloys, all form 332 175 3 Netherlands 72; West Germany 31; 
France 30. 
Nickel: 
Ore and concentrate 5 _. All to Israel. 
Matte, speiss, similar materials 1,883 2,911 -~ Norway 2,823; India 59. 
Oxides and hydroxidees 252 58 NA NA. 
Metal including alloys: 
Nl eee oe ee 4,341 4,454 550 Sweden 1,455; Netherlands 804; West 
Germany 789. 
Unwrouggnnt -- 14,866 10,984 -- West Germany 2,973; Belgium- 
Luxembourg 1,687; France 1,489. 
Semimanufactures 13,098 9,136 965 France 1:559; 2 Germany 934; 
y 864. 


Platinum-group metals including alloys, 
unwrought and partly wrought 


- thousand troy ounces. _ 3,537 1,768 418 Italy 418; Switzerland 193. 
ver: 
Ore and concentrate value, thousands. _ $8,629 $1,000 $95 Canada $882; Switzerland 5223260 
Waste and swee pings do. ... $25,440 $144,798 -- East Germany $40,943; Ital E 
Belgium-Luxembourg $19,7 
Metal including alloys: 
Refined, wrought 
thousand troy ounces. . 18,229 17,426 579 Switzerland 4,823; Sweden 4,244. 
Refined, unwrought _ _ _ _ __ do. ... 35,398 62,726 3,587 ae bai 51,845; East Germany 
T Ane. do- 2,926 2,090 NA NA. 
n: 
Ore and concentrate 4.019 3,035 — Spain 1,304; West German : ,000; 
Be ium-Luxembourg 
Oxides and hydroxidesͤ 453 431 NA 
Metal including alloys: 
e ee ee eee 22 115 -- West Germany 92; Belgium- 
Luxembourg 20. 
Unwroughnt 7,458 8,234 530 U.S.S.R. 3,788; Czechoslovakia 658; 
Nether 609. 
Semimanufactures 352 685 -- Netherlands 272; Italy 41; Sweden 44. 
Titanium: Oxides and hydroxides 5 18,705 14,088 1,545 Netherlands 2,132; Hungary 1,844; 
West Germany 1,316. 
n: 
d concentrate 30 222 51 Poland 84; Netherlands 39; West 
Germany 31. 


See footnotes at end of table. 
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Table 2.—United Kingdom: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Base metals including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, eto 


77. adap eer gre Sani 
precious stones_ value, thousands 


Grinding and polishing wheels and stones 


Asbestos, crude... -------------- 
Barite and witherite. |... 
Boron materials: 
Crude natural borates 
Oxide and acid - --.-------------- 
Cement thousand tons 
6ỹLh! on iid duos 
Products: 
Nonrefractor / 
Refractory including nonclay brick 
Cryolite and chiollte cus ce 
value, million 
Diatomite and other infusorial art 
Feldspar and fluorsper _.------------- 


See footnotes at end of table. 


1979 


4,818 


2,210 
19,119 


8,181 


1,565 


1980 United 
States 
1 NA 
833 44 
$8 "m 
20 NA 
1,695 MR 
9,331 168 
5,400 Sn 
2,162 NA 
34,468 3,661 
3,152 363 
4,153 ae 
841 83 
46,020 494 
2,101 NA 
2,604 85 
172 23 
10,825 zx 
140 NA 
2,203 6 
6,744 1,665 
$4,646 $689 
7,281 182 
1,118 e 
4,050 36 
1,517 a2 
1,514 37 
1,025 214 
57,742 n 
2,957 82 
182,521 12,250 
249,937 4,025 
8 NA 
$6, $691 
985 2 
59,229 UN 


Destinations, 1980 
Other (principal) 


NA. 
West Germany 131; Netherlands 26; 
Italy 13. 


All to France. 
NA. 


kane 4,330; Belgium-Luxembourg 


e REN 1,840; Nether- 
lands 1,282; Cube 1 266. 


West Germany 3,576; Belgium- 
Luxembourg 727. 


NA. 
Netherlands 10,216; France 4,408; 


Belgium-Luxembourg 3,331. 
Pn 346. * 


Belgium- Luxembourg 1,006; Spain 
188; France 580. T 

i pack 484. 

West Germany 21,494; Belgium- 
Luxembourg 7 ,902. 
A. 

Denmark 1,152; Malaysia 586; West 
Germany 92. 


Poland 31; H 15; Italy 15. 
West German ny 6,412; Ireland 1,236. 


Libya 506; e 421: West 


Republic Plie of South Africa 1,288; West 
rmany 1,244 


Guus $835; West 
$449 

iic Germany 891; Sweden 880; Italy 

dir 840; Italy 188; West Germany 


Norway 694; West Germany 578; 
Denmark 306. 


n 1,399; Republic of South 

Netherlands 1,337; France 76; 
Canada 36 

it ha 576; Ireland 102. 

12,611; Nigeria 9,898; 

an edi 

West Germany 491; Italy 447; 
Finland 366. 

Ireland 52,754; Saudi Arabia 14,230; 
Netherlands 13 


Italy 89,081; Sweden 21 ,928; West 
N Germany 16,837. 


i eein Mare Belgium- 
Luxem 
Ireland 1360, Mm 223; Singapore 53. 


— 23 556. West Germany 
17,177; Norway 7,788. 
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Table 2.—United Kingdom: Exports of mineral commodities —Continued 


Commodity 1979 1980 United 
States 
NONMETALS —Continued 
Fertilizer materials: 
Crude: 
Ni DUE C uc LU LN 230 187 a 
c DC n + sa 
Other including mixed... 2608 2.481 98 
Manufactured: 
Nitrogenouns „ 148,141 118, 186 16 
Phospha tic 41.757 25,955 ae 
Potassic_ __ - - -------------- 164,740 200, 695 261 
Other including mixed... 435,267 301,952 73 
P'!!! E OR EE 98,085 102, 581 10 
Graphite, natura „„ 3.158 2.081 290 
Gypsum and plaster s 17,588 17,889 777 
Lime 2254 eco ATA n LC E 42,365 82,124 EE 
Magnesite „„ 65,004 80,042 NA 
Crude including splittings and waste .. _ _ — 4,878 3,778 213 
Worked incl agglomerated splittings. 417 231 NA 
Pigments, e oxides, processed _ _ ,400 7,208 365 
Precious and semiprecious stones, exce 
diamonds: j 
Natural value, thousands  . $90,588 $126,653 $4,969 
Manufacture do... $246 $440 $103 
ites, unroasted ~- --------------- 13 20 C 
sal nd brine SEPAN RON 8 424,187 393, 323 19 
um potassium com n. e. a. 
V 5 1.588 1.618 2 
Caustic soda... Al 54,835 45,891 50 
Soda MENS. - ---- -------------- 146,169 149,910 20 
Stone, sand and gravel: 
Crude and partly worked 11.077 8,368 aa 
Workeddllͥul. 5,936 1,146 248 
Dolomite, chiefly refractory-grade |... 21,261 80,116 ae 
—— 
— 6,431 6,814 1 
Limestone, except dimension -— ~~~ ~~~ -— 867,142 799, 103 A 
quartite 81 15 
excluding metal- bearing 85,525 48,199 1 
Sulfur: 
Elemental: 
Other than colloĩdall 1,944 1,116 S 
Colloidall l „„ 247 133 2 
DIoxIdé A a 1 NA 
Sulfuric acid . 172,556 228, 676 1 
Talc, steatite, soapstone, pyrophylliteee 5,605 5,806 -- 
Other: 
%G;;·˙˙ LL See 50,480 82,620 48 
Slag, dross, similar waste, not metal- 
From iron and steel manufacture 97,677 78,935 S 
Unspecified ______- ~~ _---_- 4,493 5,943 510 


See footnotes at end of table. 


Destinations, 1980 


Di vcio a 46,773; Ireland 25,880; 
Ireland 14, 14,536; France 5,735. 


42,889; Norway 


Ireland 171; 87. 
Spain 26,68; Ireland 16,0 5; Sweden 


est Germany 21 
Ireland 4 190, Saudi Arabia 2,390 
Nigeria 1.7 Venezuela 8,499, 
West Germany 706; Belgium- 
y, Luxembourg 419; Hungary 321. 
V 


e $73,972; West Germany 
Spain $107; India $84; West Germany 
I France 8. 
— 2186 665; Nigeria 112,288. 
Australia 674; New Zealand 420; 
M largi. 281. 
venere d 8,908; 
lic of Scud Africa 
14,164; Sweden 11 
West 171; France 1,515; 
veo y rr udi 5 
Prance 1915; ; Belgium-Luzembourg 
Sweden 12,765; Island 5,416. 


ium-Luxembourg 171; France 
45 ; Netherlands 1421. 


Australia 282; Ireland 228; India 161. 
Ireland 50; India 21; Belgium- 
Luxembourg 18. 


island 5627 ; Turkey 48,680; Greece 
51513 ireland TISTI 1,970; Nigeria 


West Germany 8,056; Netherlands 
5,624; Sweden ee 1 fh 
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Table 2.—United Kingdom: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980 : 
d 1 Other (principal) 
NONMETALS —Continued 
Other —Continued 
Oxides, hydroxides, peroxides of barium, 
magnesium, strontium . - - ------—- 250 581 "T bos 5 216; Belgium- 
uxembou 
Halogens other than chlorine . ___ —- 1,824 2,026 56 rra ce eur 0; Went Germany 367; 
relan 
Building materials halt, asbestos and 
fiber cements, ʒr mum 77,011 92,298 1,738 Ireland y ^ Saudi Arabia 14,412; 
raq 4,603. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 3,815 2,887 T x» 1,293; Kenya 491; Norway 
Carbon black 48,527 35,195 51 Ireland 5,845; Nigeria 4,508; France 
Coal and briquets: m 
Anthracite and bituminous coal 
thousand tons_ _ 2,339 4,042 (à) France 1,474; West Germany 1, 145; 
Denmark 
Briquets of anthracite and bituminous coal 
Ds 174 119 _. Norway 108; Ireland 5. 
Lignite and lignite briquetiss 5 120 zs Saudi rabia 30; Libya 23; Norway 
Coke and semicoke_ _ _ _ __ thousand tons 721 1,164 _. West Germany ao Norway 195; 
Netherlands 17 
Hydrogen, helium, rare gases 7,091 5,135 7 W 2,244; Norcal 597; Nether- 
an 
Peat including briquets and litter 4,542 5,105 a Prance 4 2, 138; Lebanon 592; Spain 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrel "291,360 291,566 55,322 West Germany 83,849; Netherlands 
64,649; France 21, 633. 
Refinery ucts: 
Gasoline do- 718,444 16,882 ee Ireland 1 Netherlands 5, 445; 
weden 1, 956. 
Kerosine and jet fuel do 16,441 6,090 ES Ireland 2,281; Norway 1,045; Sweden 
Distillate fuel oi do 39958 81,654 -. Ireland 5,721; Denmark 4,643; 
weden ; 
Residual fuel oil do... 23,757 35,203 170 Netherlands 8. 8,420; Ireland 7,455; 
weden 6 
Lubricants... do... 7,454 10,037 — France 4,07 5: Netherlands 944; West 
Germany 138. 
r: 
Liquefied petroleum gas do- 110,322 11.839 1.189 . 2,525; Ireland 2,239; 
0 
Mineral jelly and wax _ do 328 349 En Nigeria ; West Germany 58; Fin- 
an 
Bitumen and other residues and 
bituminous mixtures - do- 711,079 910 -- [Ireland 621; Iceland 66. 
Petroleum coke .. do. ___ 71,890 2.047 NA NA. 
Mineral tar and other coa petroleum; and 
gas-derived crude chemicals... 302,544 222,264 65, 352 


Revised. NA Not available. 
1Lees than 1/2 unit. 


Norway 59,823; Netherlands 58,320; 
France 20,309. 
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Table 3.—United Kingdom: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


j Commodity 


METALS 


Aluminum: 
Bauxite and concentrate 


Oxides and hydroxides 
UE alloys: 


Arsenic: Trioxide, pentoxide, acids |... 
Pa um metal including alloys, all 
Bismuth metal including alloys, all forms 
Cadmium metal including alloys, all 


Ri 8 
jum: 
Chromite. - - - ------------—- 
Oxides and hydroxides |... . - 
Metal including allows, all forms 
Cobalt: 
Oxides and hydroxides _______~_- 
Metal including alloys, all forma 
Columbium and tantalum metals 
including alloys, all form 
Ore 
and concentrate 
Metal including alloys: 
F nct reed 
Unwrou ght. 
Semimanufactures 
Gold: 
Waste and sweepings 
value, thousanda- 
Metal including alloys: 
Bullion 
thousand troy ounces. _ 
Unwrought and partly wronghi 
o- 
Iron and steel: 
Ore and concentrate, except roasted 
pyrites thousand tons 
Roasted pyritees do— 
Metal: 
Scrap h do_ _ __ 
Pig iron, cast iron, . 
8 


Sponge iron, powder, shot 


do... 
Ferroalloys: 
Ferromanganese_ . do... 


Steel, primary forms _ _ do- 


Semimanufactures: 
Bars, rods, angles, shapes, 
sections: 
Wire rods do 


Other bars and rods 
o. --- 


Angles, shapes, 5 
D. 


Universals, plates, sheets: 
Tinned plates and "inam 


See footnotes at end of table. 


1979 


283,149 
609,833 
6,282 
185,481 
188,794 
87 


11 
335 


1,432 
92,041 
2,054 
155 


683 
3,031 


10,546 
377,777 


103,602 


$265,071 


25,258 
768 


17,841 
221 
35 

132 


41 
81 


115 
140 


869 


179 
358 
277 


129 
11,537 


1980 


261,634 
118,909 
5,192 
171,420 
155,465 
5,454 


10 
389 


193 
92,513 


2,255 
125 


1,333 
2,187 


59 
644 


9,171 
346,703 


77.817 


United 
States 


38 
976 
1.455 
NA 
15,051 
NA 


124 


1.874 
8.213 


8.085 


$269,409 $144,400 


17,710 
2.132 


8.529 
218 
26 
168 


2A 
52 


261 


1,824 


NA 
71 


Sources, 1980 
Other (principal) 


Ghana 161,574; Greece 48,223; 
Sierra Leone 16,188. 

Jamaica 547,186; Suriname 107,318. 

9 2,400; Canada 467. 

West Germany 43,122; Belgium- 
Luxembourg 19, 7133; France 19,479. 

NA. 

NA. 

NA. 

NA. 

Republic of South Africa 67,895; 


ozambique 9,716. 
NEM 805; West Germany 764. 


Canada 1,267. 
NA. 


West Germany 19. 
Czechoslovakia 520. 

Ireland 1,990; Ghana 864. 
43.384 78, 584; Chile 75,768; Peru 


West Germany 16,429; France 10,928; 
Belgium-Luxembourg 9,682. 


Kuwait $56,536; Canada $24,052. 


NA. 

Singapore 1,215; Dubai, 238; Hong 
ong 212. 

Canada 3,682; Brazil 1,417; Australia 

Sweden 187; Ireland 29. 

Ireland 14; West Germany 4. 

Norway 48; West Germany 34; Brazil 


Sweden 10; Venezuela 8. 

N vnd 20; Republic of South Africa 
Norway 46; Spain 8. 

M poe of South Africa 23; Norway 


Sweden 11. 
West Germany 251; Netherlands 132; 


Sweden 


West Germany 81; France 57; Nether- 
lands 33. 

West Germany 72; France 49; Nether- 
lands 22. 


Belgium-Luxembourg 77; Republic of 
Eh Africa 35. iz 

Netherlands 76; West Germany 47; 
France 35. 


West Germany 436; Belgium- 
Luxembourg 350; Netherlands 243. 
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Table 3.—United Kingdom: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commoditv 1979 1980 : 
. Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Semimanufactures —Continued 
Hoop and aip 
ousand tons 102 219 2 West Germany 90; Netherlands 44; 
France 39. 
Rails and accessories 
cuc 15 6 -— West Germany 3; Belgium- 
Luxembourg 2. 
Wire do— 51 62 (3) 1 17; West 
8 rmany 15; France 10. 
pipee, 
do- 1829 468 5 ne 55 71; Netherlands 52; 
um-Luxembourg 27. 
Castings and forginga, ros rough 
icm 19 21 1 France 5; West Germany 5; Italy 2. 
Ore and concentrate 67,812 56,060 38 Amel A ,295; Honduras 9,718; 
Oxides and hydroxides |... 193 612 15 Ireland 247; Netherlands 207; Mexico 
Motal including alloys: 
JAA ee eee 9,081 10,571 — 8,504 Canada 535; Ghana 376; Kuwait 212. 

Unwrought. ------------- 204 204,215 38,829 Australia 149, 148; Canada 37,449. 

mimanufactures 2,304 2,848 22 Ireland 2,006. 
ium metal including alloys: 

Dolce i endis 210 43 West Germany 25; Ghana 11. 
Unwrought ____._______ -__- 5,910 4,974 170 Norway SE Netherlands 1 ,A89; 
Semimanufactures__.________~— 301 245 Switzerland 122; Austria 18. 

ege: 

Ore and concentrate 544,220 126,549 139 blic of FETA Africa 61,956; 
Fraril 475; Australia 10,677. 
Oxides and hydroxides |... 5,900 5,576 224 Ireland 2,4 Belgium-Luxembourg 
1,252; Greece 1,218. 
Metal including mei i all form 8,071 8,291 NA 
Mercun 5 6-pound flasks_ — 877 6,730 406 Notherlands 4,090; Spain 1,015. 
olybdenum 
Gre and concentrate 15,285 18,751 NA NVA. 
d ecc including alloys, all forma 214 1 35 Austria 44; France 19. 
“Ore and concentrate 36 8 
Matte, speiss, rp rad materials 27,822 88,825 Canada 25,117; Guatemala 10,817. 
in oys: 
PEEN EEE AE 3,078 2,255 577 France 448; Canada 255; Sweden 226. 
Unwrought______________ 17,960 18,240 798 Canada 6,571; Penes lumine 
2,438; Norway 2,377. 
Semimanufactures _______—_ — 4,680 4,629 1,641 West Germany 1,715; Canada 523. 
Platinum-group matal including alloys, 
unwrought and partly wrought 
troy ounces. . 385,808 107,315 257,206 Netherlands 128,608. 
Ore and concentrate 
value, thousanda . 198, 866 $463,148 NA NA. 
Waste and sweepings --.--- do... 73244, 495 $401,682 NA NA 
Metal including alloys, unwrought 
y wrought 
d ounces_ — 39,417 139,566 30, 286 West many 89,009; France 18,150; 
as Belgium-Lux embourg 11,418. 
Ore and concentrate 35,987 36,656 11 Bolivia 24,704; Argentina 4,299; Peru 
Metal including alloys: 
p Se 1,814 940 220 8 ium-Luxembourg 197; France 
Unwrought and partly wrought . 8,600 7,368 404 Nigeria 1,705; Netherlands 1,123; 
donesia 830. . 
Titanium: 
Ore and concentrate 382,990 812,650 NA NA. 
Oxides and hydroxideees 9,846 5, 85 West Germany 1,286; Belgium- 
Luxembourg 1,135; Italy 867. 
Metal including alloys, all form T 31,129 31,999 NA NA. 
and concentrate 2,997 2,622 77 kii and 8; hi Germany 502; 
U anum and hora i i CNN 245 298 23 Republic of Keres 78; Austria 71. 
ranium 
Ore and concentrate 943 925 a All from Australia. 
Motals including alloys, ail forms __L 1 2 1 Mainly from Canada. 


See footnotes at end of table. 
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Table 3.—United Kingdom: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 


Ore and concentrate 
Oxides and peroxides _________- 


Metal including alloys: 
Scrap and blue powder _ _ _ _ _ _ _ 


Zirconium: 


Ore and concentrate 
otn) including alloys, all forms 


Ores andconcentrates. 
Ash and residue containing non- 
ferrous metals 


Oxides, hydroxides, peroxides _ _ _ _ _ 


Metals: 
r rare-earth 
Pyro horic alloys _____-___- 
1 including alloys, all 
5 Sg a ͤ ͤK ek 


Abrasives, n.e.s.: 


thousan 


Dust and powder of precious and 
semiprecious sone 
thousands _ 
W and polishane wheels and 


Barite and witherite____________ _ 
Boron materials: 


Borates and perborates - 
Oxides and acids 


Brom ine 


routes and chiolite_ ____________ 


si not set or strung 
value, millions 
Industrial value, thousands. _ 


Diatomite and other infusorial earth _ _ — 
Feldspar and fluorspar __________- 


Fertilizer materials: 
Crude: 


See footnotes at end of table. 


1979 


182,067 
4,244 


1,431 
178,144 
14,771 


33,667 
228 


621 
96,099 
294, 378 


$5,551 
$188,651 
11,902 
193,476 


7,979 


1,752 
37,626 


1980 


211,599 
2,871 


1,136 
134,273 
4,401 


32,426 
207 


131 
18,583 
267,194 


879 
3,119 


367 


United 
States 


Sources, 1980 
Other (principal) 


d^ 65,027; Australia 60,065; Ireland 


West Germany 1,046; France 151; 
Portugal 701. 

Nee 531; Finland 152; Sweden 

Canada 47,300; Netherlands 34,838; 
Finland 26, 104. 

West Germany 1,809; France 673; 
Netherlands 650. 


NA. 
NA. 


NA. 
West Germany 6,638; Australia 4,659; 
Netherlands 3, 211. 


U.S.S.R. 99,635; Íreland 27,349; West 
Germany 21 721. 


France 649; West Germany 168. 
Ireland 2,873. 
NA. 


NA. 

Canada 8,053; Netherlands 4,227; 
Austria 2,335. 

NA. 

Netherlands 857; Italy 769; West 

rmany 554. 

Canada 71,898; Republic of South 
Africa 8,980. 

Ireland 74,892; Netherlands 42,008. 


Netherlands 5,692. 
raed 1,100; France 869. 


Ireland 97,456; France 15,163. 
West Germany 412; France 109; 
Netherlands 36. 


Republic of South Africa 31,484; 
ce 28,425; Netherlands 13 724. 


Italy 50,722; Spain 11,050; West 
rmany 8,430. 


Ireland 10,804; West Germany 9,989; 
Denmark 5, 261. 
All from Denmark. 


NA. 

NA. 

Denmark 4,059; France 2,234. 

Norway 90,288; Finland 22,794; 
Sweden 11,470. 

eae 4,555; Belgium-Luxembourg 


1,761. 
Morocco 822; 57 13.52 428. 
East Germany 13,062; West Germany 


, 
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Table 3.—United Kingdom: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Fertilizer materials —Continued 


enr iat 
omas (basic) slag |... 


Other including mixed 
Graphite, natural 


Crude incl splittings and waste _ 
Worked en d agglomerated split- 
ig 


Iron oxides, processed 
Precious and semiprecious stones, except 
diamond: 


Sodium and um compounds, n.e.s.: 
Caustic potash including sodic and 
potassic peroxides . 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked: 


Dolomite, chiefly refractory- grade 
Gravel and crushed rock 


Limestone, except dimension 
Quartz and quartzite. _________- 


Sand excluding metal-bearing . _ _ - 


Other than colloidal 
thousand tons. _ 


Sulfuric acid. - - - - ~~~ 
Talc, steatite, soapstone, pyrophyllite 


Vermiculite 


See footnotes at end of table. 


1979 


17,918 
545 


8,309 
24,926 


$108,169 
$1,235 
148,017 
8,212 


41,552 
59,282 


9,083 
422 
18,019 
3,988 
12,310 
18,945 


80,155 
169,558 


3,522 
4,377 


82,287 


491 


1,194 


30,941 
65,751 


148,396 
1356, 859 


855,567 


2,118 
63,952 
34,089 


64,277 
311,795 


2,665 
4,129 


58,931 


475 


1,140 


26,959 
62,376 


116,963 
261,898 


Sources, 1980 
pesos Other (principal) 
14,789 "Nethe um-Luxembourg 126,419; 
etherlands 119,663; West 
Germany 47,761. 
SNR a en LAO mou rg 16,304; Ireland 
350 Port al 10,835; Denmark 10,271; 
Netherlands 10,102. 
10 East Germany 204,894; West 
Germany 141,558; Belgium- 
Luxembourg 76, 
4,019 Netherlands 117 314: Belgium- 
Luxembourg 15, 151; Ireland 30,750. 
400 Norway 6,319; ascar 5,947; 
China 2, 340. 
ENS Ireland 12, 488; France 10,706. 
NA NA. 
TN Ireland 1,244; France 106. 
889 Spain 22, 523; Greece 21,172; Italy 
18,526. 
70 China 6,575; India 3,812. 
118 pepum um-Luxembourg 111; West 
rmany 110; Switzerland 57. 
NA NA. 
639 West Germany 17,736. 
$9,007 Switzerland $58,579; 5 Germany 
$11,501; France $10,80 
$1,024 
192 Italy 280,873; Netherlands 124,954. 
3 France 971; West Germany 655; 
Sweden 233. 
5,057 bir? ny 46,085; Netherlands 
16,504 Bulgaria 5,668; Poland 5,024; U.S.S.R. 
4,999. 
Eu Italy 8,254; Portugal 143; Sweden 136. 
Italy 164; Spain 94; Ireland 40. 
210 epu ublic o ae Africa 3, 441; 
eden 1,37 
a Italy 1,508; France 1,437. 
6 Portugal 12,178. 
153 Italy 15,364; India 3,260; Republic of 
South Africa 1 718. 
34 Spain 46,346; Norway 14,857. 
57 271022 156, 587; Ireland 68, 119; Italy 
9 France 2615; West Serman T 
565 West Germany 767; Italy 59 
Portugal 51 
1,546 Belgium-Luxembourg 42,145; Ireland 
15 France 259; West Germany 124; 
Spain 36. 
61 Poland 365; ders 311; Belgium- 
Luxembo 207. We 
13 Norway 21, West German » nag 
499 Norway 17, 005; France 9,603; 
NA NA. 
NA NA. 
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Table 3.—United Kingdom: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
Other —Continued 
Slag, dross, similar waste, not 
metal ing: 
From iron and steel manufacture 62,668 
Unspecified ____________~_ 6,734 
Oxides, hydroxides, peroxides of 
barium, magnesium, strontium _ _ _ 1,116 


, materias of as pe asbestos 
r cements, un Fred non- 


F!!! EN 65,053 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 12,251 
Carbon blaceck kk 16,935 
Coal and briquets: 
Anthracite and bituminous 
thousand tons 4,353 
Briquets of anthracite and bituminous 
ignite eee 5200 
inclu riquets _______ 
e and senica i C ae 
y n, lum, rare gases , 
Peat including peat briquets and litter 160,076 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. _ 1423, 296 
nune ny producir 
including natural 
do- 145,677 
Kerosine and jet fuel do... 14, 857 
Distillate fuel oil do- "8.660 
Residual fuel oil _ _ _ _ _ do... 740,296 
Lubricants --- ------ do- 713,202 
Li efied petrol 
qu roleum gas 
do_ _ _ _ "16,429 
Mineral jelly and wax 
do... 302 
Bitumen and other residues 
and bituminous mixtures, 
6?! 8 do- 1905 
Petroleum coke do- 2,053 
* tar and other coal-, petroleum-, 
and gas-derived crude chemicals 514,771 


r Revised. NA Not available. 


Sources, 1980 
1980 > 
US Other (principal) 
54,963 15 Canada 23,231; Republic of South 
Africa 9,884. 
13,118 53 Netherlands 12,009. 
857 58 irt 998; France 176; West Germany 


78,994 243 A 48,302; France 
15,995. 


12,446 2,815 Trinidad and Tobago 5,306. 
68,553 3,388 France 10,146; Norway 9,175. 


1,9334 3,613 Australia 2,820; Poland 446. 


163,995 EG West Germany 85,544; France 79,668. 
3,349 9 France 2,673; West Germany 122. 
1,569 NA NA. 

151,105 P Ireland 125,568; U.S.S.R. 12,214; 

Finland 7,580 
328,262 _. Saudi Arabia 184,554; Kuwait 40,838; 

Iraq 39,298. 

50,890 122 Netherlands 13,650; Italy 7,478; 

lgium-Luxembourg 6, 1 
3,639 m i 1,336; France 660; Italy 

12,519 mee uss R. 4,129; Netherlands 2 dias 
Belgium-Luxembourg 1,4 

19,653 -- Netherlands 9,017; Belgium- 


Luxembourg 1, 1 675; est Germany 
15109 391  Belgium-Luxembourg 4,275; Nether- 
lands 3,613; Denmark 1,858. 
92,321 _. Norway 82,262; Algeria 6,734. 
260 14 Netherlands 195. 
781 659 Netherlands 59. 
2,010 1,590 Netherlands 191; Belgium- 
Luxembourg 154. 
549,983 328,343 Netherlands 94,571; France 62,834. 


1Excludes unreported quantity valued at $2,259,500 in 1979 and $2,945,096 in 1980. 


ess than 1/2 unit. 


*Excludes quantity valued at $28,764,563 in 1979 and $39,461,026 in 1980. 


COMMODITY REVIEW 


METALS 


Aluminum.— Production of primary alu- 
minum, at about 340,000 tons, decreased 9% 
in 1981. 

Imports of primary aluminum decreased 
2596 to 120,000 tons, of which about 50% 
came from Norway. Consumption of pri- 
mary aluminum decreased 15% to 350,000 


tons, and exports declined 17% to 100,000 
tons. Production of secondary aluminum 
decreased by some 10,000 tons to 150,000 
tons, but imports increased 2596 to 6,000 
tons. Consumption of secondary aluminum 
increased 12% to 90,000 tons, and exports 
declined to 60,000 tons. 

British Aluminium Co. Ltd. announced at 
yearend that its 100,000-ton-per-year Inver- 


1100 


gordon smelting plant, near Inverness, had 
been shut down. The smelter operated at an 
average 90% of capacity in 1981 and posted 
a first-half pretax loss of $17.4 million, 
compared with a profit of $14.6 million in 
1980. The loss was attributed primarily to 
low aluminum prices and the high cost of 
electricity. The company's other two smelt- 
ers at Lochaber and Kinlochleven, both 
near Fort William, Scotland, had a combin- 
ed annual capacity of 50,000 tons and were 
still in production. At the Lochaber smelter, 
the company completed a major expansion, 
increasing production capacity by one-third 
to 37,000 tons per year of aluminum. 

Output of the Anglesey Aluminium Ltd. 
primary smelter at Holyhead, North Wales, 
was to be reduced by cutting the number of 
pots onstream to approximately 200 because 
of the depressed market for aluminum. 
Anglesey, in which Kaiser Aluminum and 
Chemical Corp. of the United States held a 
67% interest, had a design capacity of 
113,000 tons per year and in 1981 was 
operating at about 90% capacity. The cut- 
back action was to reduce the operating 
rate by about 25%. 

Alcan Aluminium (United Kingdom) Ltd. 
reported that the Lynemouth plant commis- 
sioned the second tie line to the national 
grid and that a new anode handling system 
and a new furnace were among the major 
projects underway. 

A new trading branch, Alaftrade, was 
formed by Alcan to sell ingot and semifabri- 
cated products into African and Middle 
East markets established by Alcan Alumin- 
ium Africa and Middle East Ltd. 

Iron and Steel.—British Steel Corp. 
(BSC), which traditionally produced about 
90% of British steel, reported a loss of $512 
million before interest in the 1981-82 finan- 
cial year ending April 30, against its target 
loss of $457 million. BSC losses in 1980-81 
were $972 million. The company was ex- 
pected to overrun its 1981-82 $1,482 million 
external financing limit (EFL) by $77 mil- 
lion. The EFL was expected to be reduced 
from $1,559 million in 1981-82 to $741 mil- 
lion in 1982-83. Conditions in the British 
iron and steel industry were abnormal dur- 
ing 1980 so that the usual numerical com- 
parisons between that year and 1981 were 
not meaningful. In 1981, there were further 
falls in both apparent and estimated real 
consumption of steel. The domestic demand 
was further reduced by a net stock draw- 
down by consumers and steel stockholders. 
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Production of steel in 1981 was considerably 
improved from the very depressed level of 
1980 but was well below the output achiev- 
ed in 1979. 

The improvement in production was most 
marked in the second half of 1981. About 
16% of the total steel output was produced 
by private concerns, showing that they were 
hurt less by the depressed market than 
BSC. In 1981, there was a small surplus of 
exports over imports in steel, in terms of 
tonnage. Investment in the iron and steel 
industry decreased from $37 million in 1980 
to $24 million in 1981. Employment declin- 
ed from 134,000 to 96,000 employees in the 
same period. 

The British steel industry depended 
largely on imported iron ore, of which 13.7 
million tons was purchased in 1981. About 
40% of the total came from Canada, 30% 
from South America, and 30% from Austra- 
lia, Africa, and Europe. Indigenous produc- 
tion of iron ore in 1981 totaled 731,245 tons 
with a metal content of about 21.5%, a 
slight decrease compared with that of 1980. 
For the fifth year in succession, closures of 
ironmaking and steelmaking facilities oc- 
curred. The closings caused a capacity re- 
duction of about 2.5 million tons of ingot 
steel per year at four sites. Of the steel 
capacity roduction, about one-half was elec- 
tric arc, the greater part of which was in the 
private sector. In June 1981, the Leeds Road 
plant of Hadfields Ltd., at Sheffield, with a 
capacity of 300,000 tons of crude steel, was 
closed down with a loss of 1,200 jobs, but 
Hadfields nonetheless remained a signifi- 
cant producer of ingots, billets, and bars. 

In July 1981, Round Oak Steel Works 
Ltd., Brierley Hill, West Midlands, reported 
closure of the Level steel mill, which pro- 
duced rounds, squares, and flats, and the 
cogging mill and partial closure of No. 2 
melting shop. The number of employees was 
reduced from about 2,200 to 1,300. 

Major developments at BSC included 
commissioning of a six-strand billet caster 
at Templeborough, an order for an eight- 
strand billet caster for Scunthorpe, plans 
for an RH degassing unit at Lackenby, and 
a new spun-cast iron pipe plant at Stanton 
and Staveley Group. Round Oak commis- 
sioned a 130-ton Asea ladle refining system. 
F. H. Lloyd Ltd. installed a new high- 
reduction mill. Darlington & Simpson Roll- 
ing Mills Ltd. went ahead with its program 
of modernization and automation of its 
rolling mills. 

Lead.—In 1981, the British Government 
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announced that the maximum level of lead 
in gasoline would be reduced from 0.40 to 
0.15 gram per liter by 1985. 

Australian Mining and Smelting Co. Ltd., 
AM & S Europe Ltd. temporarily halted 
lead-zinc production at the Avonmouth 
smelter, near Bristol, late in the year be- 
cause of a fault in the main blower of the 
Imperial smelting furnace. Supplies to cus- 
tomers were not expected to be affected. 
Britannia Refined Metals Ltd., during 1981, 
refined 153,323 tons of lead at its refinery at 
Northfleet, east of London, compared with 
124,674 tons in 1980. 

Rio Tinto Zinc Corp. Ltd. received permis- 
sion to drill for lead-zinc near Launceston, 
Cornwall, and the Institute of Geological 
Sciences was granted permission to carry 
out exploratory drilling for lead, zinc, and 
copper in the Snowdonia National Park in 
North Wales. 

Nickel.—A new refining plant was under 
construction in North Wales to recover 
high-purity nickel and cobalt and their salts 
from superalloy grindings. The refinery was 
to be operated by Chapman Metallurgical 
Ltd. The plant, based in the Clwyd district, 
was to cost some $2.4 million and was to 
start production in 1982. 

The project was financed jointly by the 
National Research Development Corp. (part 
of the British Technology Group) and Tech- 
nical Development Capital (part of the Fi- 
nance for Industry Group) and included a 
contribution from the European Coal and 
Steel Community. By early 1983, the plant 
was to be in full production on a three-shift 
basis. Nominal capacity, on the planned one 
shift per day, was to be 500 tons per year of 
grindings and turnings, generating around 
250 to 300 tons per year of nickel and cobalt. 
With three shifts per day, capacity would 
increase to 1,500 tons per year, producing 
about 800 to 900 tons per year of nickel and 
cobalt. 

Tin.—In 1981, the United Kingdom was 
the largest producer of tin in Western 
Europe. Its tin mining activity was confined 
to Cornwall in the southwest, with minor 
production in neighboring Devon. Prelimi- 
nary figures showed that tin metal produc- 
tion of 7,020 tons increased 1,190 tons in 
1981. Several new and revived mining oper- 
ations were developed in Cornwall and Dev- 
on despite a sharp decline in tin prices from 
early 1980 to mid-1981. In the latter half of 
1981, the tin price increased from about 
$12,200 to $17,800 per ton. 

In 1981, underground lode mines at South 
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Crofty and Pendarves, belonging to South 
Crofty Ltd., produced 1,981 tons of tin con- 
centrates, a decrease of 54 tons compared 
with that of 1980. The company was the 
largest British tin producer. There were 
plans to increase output by extending its 
subincline shaft, deepening the Pendarves 
shaft, and modernizing underground equip- 
ment and the surface mill. An exploration 
program on the 12,950 hectares of mineral 
rights owned by its subsidiary, Tehidy Min- 
erals Co., was underway. South Crofty Ltd. 
was to raise production of tin by 45% over 
the next 5 years under a $11.7 million plan 
including support from the Department of 
Industry, the European Investment Bank, 
and the Barclays Bank. 

At the underground lode mines at Pen- 
deen, Geevor Tin Mines Ltd. increased its 
tin concentrate production (65% tin con- 
tent) from 1,142 tons in 1980 to 1,344 tons in 
1981. The company intended to rehabilitate 
the old Allen's shaft for underground min- 
ing. The subincline extension to Victory 
shaft became fully operational during 1980. 
Work began on dewatering holes to inter- 
sect the old Levant workings. It was plan- 
ned to increase ore treatment capacity to 
50,000 tons per year. 

Rio Tinto Zinc announced for its subsid- 
iary, Carnon Consolidated Tin Mines Ltd., a 
$5.7 million development program over an 
18-month period at the Wheal Jane. Plans 
were underway to deepen the Clemow shaft 
and relocate the underground pumping and 
crushing facilities. The mine's production 
was estimated at 382 tons of tin concentrate 
during January-October 1981. 

Billiton Minerals United Kingdom Ltd., a 
part of the Billiton International Metals 
Group, ceased operations at its Mount Well- 
ington and Bissoe plants in mid-1981; the 
sites were put on a care and maintenance 
basis, and exploratory activities were to 
continue. 

The Wheal Concord Ltd. mines near 
Redruth went into production in 1981, and 
the output of ore was expected to reach 
31,200 tons per year. 

The plan by Southwest Consolidated Re- 
sources Inc. to reopen the old Redmoor 
Mine was approved by the Government in 
mid-1981. The mine was expected to be in 
production within 3 years. The company 
also acquired a 3096 interest from Black 
Rock Mineral Ventures Ltd. in an eluvial- 
alluvial tin prospect in Cornwall. 

The significant increase in tin explora- 
tion activities and mining operations in 


1102 


1981 was in contrast to the decline in the 
country's smelting operations. The smelter 
of Williams, Harvey and Co. at Bootle, 
Liverpool, once Europe's major tin smelting 
company, was finally closed at the end of 
June 1981, owing to a lack of concentrates 
and uneconomic processing of slags. The 
only remaining tin smelter was that of 
Capper Pass in North Ferriby, Yorkshire. 

Titanium.—Teeside Titanium Ltd., con- 
trolled by Billiton U.K. (62.5%), Rolls Royce 
Ltd. (20%), and IMI Ltd. (17.5%), was plan- 
ning to open a new titanium granules plant 
at Teeside with a designed capacity of 5,000 
tons per year. The plant was scheduled to 
come onstream in 1983. 

Tungsten.—A major project was the pro- 
posed development of a full-scale open pit 
mine and mill complex at the Hemerdon 
tungsten-tin prospect near Hemerdon, Dev- 
on, by Amax Exploration of U.K. Inc. and 
Hemerdon Mining and Smelting U.K. Ltd. 
A pilot treatment plant was constructed 
and operated in 1980, and evaluation con- 
tinued in 1981. Planning permission to de- 
velop a mine and mill complex was awaited. 


NONMETALS 


Barite.—Production at the SPO Minerals 
Co., Ltd. Golconda barite-fluorspar-lead 
retreatment plant at  Brassington, in 
Derbyshire, was affected by technical prob- 
lems along with dump material that proved 
to be of a lower grade than forecast. The 
company has applied for planning permis- 
sion to process barite from an old mine in 
Caldbeck Fells, Cumbria. 

Fordamin Co. Ltd., a subsidiary of Eng- 
lish China Clays Ltd., purchased three prop- 
erties from Athole G. Allen Ltd.: The 8,000- 
to 10,000-ton-per-year Closehouse barite 
mine at Middleton-in-Teesdale, mineral 
leases of more than 32.4 square kilometers 
near Middleton-in-Teesdale, and a grinding 
mil] at Stockton-on-Tees. 

Fluorspar.—Owing to reduced demand 
for fluorspar, Swiss Aluminum (U.K.) Ltd. 
temporarily ceased development of the Bur- 
tree Pasture and Frasers Hush Mines and 
closed the Stanhope Burn, Cambokeels, and 
Broadwood operations. The Broadwood 
plant was operating 15% below its rated 
capacity of 80,000 tons per year owing to a 
variety of technical problems. 

Laporte Industries Ltd. reported a reduc- 
ed demand in 1980 for its fluorspar output 
at Stoney Middleton, Derbyshire. Colin 
Steward Ltd. commissioned its new 45,000- 
to 50,000-ton-per-year attrition mill and 
drying plant and was to process up to 20,000 
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to 25,000 tons per year of acid-grade fluor- 
spar on behalf of Kaiser Aluminium (U.K.) 
Ltd. 

Gypsum.—British Gypsum Ltd. received 
permission to mine its gypsum deposit at 
Barrow-on-Soar in Leicestershire; some 30 
million tons of reserves were proven. Pro- 
duction was to commence by 1983, rising to 
full capacity around 1985. Further explora- 
tion was taking place over an area of 125.5 
square kilometers throughout Great Brit- 
ain. 

Potash.—Cleveland Potash Ltd. an- 
nounced that the Boulby Mine in York- 
shire, owned by Anglo American Corp., 
Ltd., of South Africa, and Charter Consoli- 
dated, Ltd., produced 509,000 tons of potash 
in 1980 and was scheduled to produce 
395,000 tons in 1981 versus an original goal 
of 1 million tons. The mine was to be shut 
down for 3 weeks in January 1982 owing to 
the depressed market and imports of potas- 
sium from the German Democratic Repub- 
lic. The employees at Boulby, who total 880, 
would be paid 80% of their basic wage 
during the shutdown. 


MINERAL FUELS 


Coal.—British production of hard coal 
(bituminous, semibituminous, and anthra- 
cite) at 126.4 million tons decreased 1.8 
million tons in 1981. Most of the coal output 
came from the National Coal Board's (NCB) 
deep mines with about 12% produced in 
opencast mines. In March 1981, there were 
211 NCB deep mines and 65 opencast mines 
in operation. During the year, the NCB 
closed 10 pits with a loss of 12,000 jobs. 
Output per workshift rose from 2.32 tons in 
January to 2.47 tons in November. Con- 
sumption of coal dropped from 123.5 million 
tons in 1980 to 118 million tons in 1981, 
owing to the economic recession, a reduc- 
tion in steelmaking capacity, and energy 
conservation measures. The United King- 
dom became a small net exporter of coal in 
1981, reversing an 8-year trend, but export 
prices did not cover actual costs of produc- 
tion and transport. In 1981, exports reached 
an estimated 8.7 million tons of coal, and 
imports, 4.2 million tons, a 4.5-million-ton 
total trade surplus compared with a deficit 
of 3.5 million tons in 1980. Members of the 
European commission countries took nearly 
all of the United Kingdom's coal exports. 
Australia continued to be the principal 
foreign coal supplier, with shipment of 2.1 
million tons in 1981, and imports of U.S. 
coal totaled 1.5 million tons. 

In 1980-81, the income of the NCB and 
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two small nonmining subeidiaries amount- 
ed to $9.4 billion, which included $7.3 billion 
in coal sales, $251 million in coke sales, and 
$213 million in operating and social grants 
provided by the Government. Despite a 
trading profit and Government subsidies, 
the NCB still ran a deficit of $117.7 million 
in 1980-81. Total Government grants for 
operating deficits and the social costs of pit 
closures, primarily payments to laid-off 
workers, increased from $473 million in 
1980-81 to $1.1 billion in 1981-82. In Janu- 
ary 1982, the new coal industry bill set a 
new grant limit of $2 billion for the period 
1979-84, which could be raised to $3.6 billion 
by Parliamentary order. 

At the end of November 1981, the United 
Kingdom's coal stocks totaled 43.1 million 
tons of which 22.3 million tons was distrib- 
uted to power stations, coke ovens, and 
other enterprises. 

Coal in place in the United Kingdom was 
estimated at 160 to 220 billion tons, of which 
45 billion tons was probably economically 
recoverable. 

Natural Gas.—The Government with- 
drew its support for the $5.5 billion gas- 
gathering pipeline project, intended to col- 
lect and distribute gas in the United King- 
dom from more than a dozen fields in the 
northern and central North Sea. The deci- 
sion left the oil companies to arrange for 
gas distribution onshore. Only one inde- 
pendent pipeline was announced in 1981, 
the BP Magnus pipeline, collecting gas from 
the Murchison and Thistle Fields and feed- 
ing the pipeline from Brent to St. Fergus in 
Scotland. 

In the Irish Sea, the British Gas Corp. 
(BGC) planned to develop its Morecambe 
Bay Gasfield in an attempt to get the gas 
onstream in the latter part of the 1983-84 
winter. 

Petroleum.—With a total output of 650 
million barrels of crude petroleum in 1981, 
the United Kingdom became the fifth larg- 
est oil producer in the Western World and 
seventh overall, being the most important 
producer of high-quality light crude oil. 
In 1981, the United Kingdom was self- 
sufficient in petroleum production. Produc- 
tion of crude oil exceeded consumption by 
about 100 million barrels. Crude oil produc- 
tion by fields was as follows: 


Approxi- 
mate pro- 
Field Operator n 
(barrels 
per day) 
Argyll ______- Hamilton Bros... Temporarily 
shut down. 
AR Shell-ESSO .. 9,100 
Beatrice British National Oil 21,800 
18 startup in 
1981). 
Beryl VVT 97,700 
Brent Shell-E SO 198, 900 
Buchan ...... British Petroleum 40,400 
(startup in 1981). 
Claymore iden tall 96,800 
Cormorant, South Shell-ESSO ______ 20,000 
Dunlin.......  .... do o rx 89,900 
Forties_ |... ... British Petroleum 398,900 
Heather noca 33,900 
Montrose ..... Amoc o 19,400 
Murchison .... Conoco (80% in 92,700 
United Kingdom 
sector). 
Nin ian Chevron 307, 300 
Piper Occidental 199,900 
Tartan ron (startup in 16,200 
Thistle British National Oil 130, 700 
Corp. 


The British National Oil Co. (BNOO) 
marketed about two-thirds of the United 
Kingdom's North Sea oil output. 

The Tartan Field (Texaco) came onstream 
in January, 180 kilometers northeast of 
Aberdeen, at a cost of $500 million; The 
Buchan Field (British Petroleum) followed 
in May and was found to contain more than 
the 7 million tons of recoverable reserves 
originally estimated, and the Beatrice 
BNOC came onstream in November. Two 
more fields were expected to start oper- 
ations in 1982, Fulmar, 275 kilometers east 
of Dundee, at a cost of $1.2 billion, and 
North Cormorant, located in the East Shet- 
land Basin, at a cost of $1 billion; both were 
operated by Shell-ESSO. Initial recoverable 
reserves in the Fulmar Field were estimat- 
ed at 500 million barrels, with an additional 
420 million barrels in the North Cormorant 
Field. Estimated production of the Fulmar 
Field was 180,000 barrels per day, and for 
North Cormorant, 150,000 barrels per day. 
The British oil industry also expected pro- 
duction in two smaller fields, North West 
Hutton and North Claymore, to begin in 
1982. North West Hutton had probable 
reserves of 285 million barrels, and North 
Claymore had 30 million barrels. 

Oil exploration activity in the British 
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North Sea, as measured by footage drilled 
and the number of mobile rigs in operation, 
was up sharply in 1981 compared with that 
of 1979-80. In 1981, 54 exploration wells 
were sunk on the United Kingdom's Conti- 
nental Shelf in the North Sea, compared 
with 35 in 1980, and the number of drilling 
units increased by 6 to 26. Drilling footage 
from mobile rigs increased by 1296 in 1981 
over that of 1980. 

British Petroleum, which spent $710 mil- 
lion on exploration in 1981 and planned to 
spend about $1.5 billion in 1982, reported 
that a typical well cost was $10 to $15 
million. To develop an average oilfield, the 
cost was about $1 to $1.5 billion. It took 5 to 
9 years to bring a proven field into produc- 
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tion and another 6 years before the oil 
companies could make a profit on their 
investment. 

The British Secretary of Energy intro- 
duced the Government's oil and gas dena- 
tionalization legislation in Parliament on 
December 17. The bill would authorize the 
sale of a majority share of the exploration 
and production activities of BNOC, require 
BGC to dispose of its offshore oil holdings, 
and end the BGC privileged monopoly posi- 
tion as a buyer and seller of North Sea gas. 


1Foreign mineral specialist, Division of Foreign Data. 
re necessary, values have been converted from 
pounds UEM C (£) to U.S. dollars at the rate of 
£1.00 = US$2.08, the average rate during 1981. 
United Kingdom Mineral Statistics (l (London). 1982, p. 6. 


The Mineral Industry of 
Venezuela 


By H. Robert Ensminger! 


The Venezuelan economy remained sub- 
stantially the same in 1981 as in 1980. The 
gross domestic product grew by an officially 
estimated 0.6% over the revised 1980 figure 
and amounted to $68.0 billion? at current 
prices. 

Sharply rising oil prices in 1979 appeared 
to assure Venzuela's long-term require- 
ments for increasing revenues. The percep- 
tion that oil prices would continue to rise 
provided the basis for planned expenditures 
of approximately $20 billion to adapt the oil 
industry to changing domestic and world 
markets. À key element in the program was 
the development of the country's heavy oil 
resources, especially the Orinoco heavy oil 
belt. When petroleum prices reversed their 
upward trend. Venezuela was forced to 
reduce sectoral budget allocations. These 
budget cutbacks were also imposed on the 
petroleum sector, particularly the contro- 
versial Orinoco development plan. 

Since heavy crude oil contains large 
amounts of contaminants, notably sulfur 
and metals, and yields large volumes of 
residual fuel oil that require expensive 
refinery upgrading, the demand for Venez- 
uelan heavy crude was somewhat weak. 
This lessening of demand may have a nega- 
tive impact on the national plan. 

In 1981, exported petroleum and petrole- 
um products comprised 94.4% of the total 
export earnings. The other mineral produc- 
tion provided export earnings of $847 mil- 
lion. The value of exported petroleum and 
petroleum products for 1981 increased over 
that of 1980; however, the volume of these 
same exports decreased relative to that in 
1980. 

Iron ore and concentrate production in 
1981 fell below the level produced in 1980. 
An announcement was expected in early 


1982 that C.V.G. Ferrominera Orinoco C.A. 
would close the Minorca High Iron Bri- 
quette (HIB) plant because it had been 
operating at 31% of capacity during 1981 
and caused losses of $12 million with no 
prospects for improvement. 

C.V.G. Siderürgica del Orinoco, C.A. (SI- 
DOR), produced a record 1.8 million tons of 
Steel valued at approximately $893 million 
in 1981. 

Venezuela's aluminum production suffer- 
ed a temporary setback in 1981. The break- 
down of 250 out of 720 pots at the Industria 
Venezolana de Aluminio (VENALUM) 
smelter reduced production 25%. 

Interamericana de Alumina, C.A. (IN- 
TERALUMINA), planned to obtain long- 
term financing in 1982 to back construction 
of its alumina plant. Continuing questions 
about the viability of plans to mine bauxite 
have delayed the decision on the proposed 
Los Pijiguaos project. 

The oil industry was a casualty of the 
budget cuts, with its original 5-year invest- 
ment target of over $20 billion trimmed by 
16%. What concerned segments of the oil 
industry was that planned investments of 
$5.6 billion for the development of the 
Orinoco heavy oil belt were halved while 
the other oil sectors remained virtually 
unchanged. 

There was the likelihood that Petroleos 
de Venezuela, S.A. (PDVSA), which has 
been self-financed. during the first 5 years 
following nationalization in 1976, would 
have to consider either to cut back its 
Orinoco heavy oil development plans or 
seek foreign funds through loans or direct 
foreign investment. 

Metallgesellschaft of the Federal Republic 
of Germany has refused to renegotiate its 
alumina price agreed to in the contract with 
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VENALUM and has taken the issue to 
court. 

Government Policies and Programs.— 
Venezuela's decision in 1981 to cut back 
official spending 20% over the next 5 years 
has left a wake of confusion and uncertain- 
ty over expansion of the State oil industry. 
Reduced Government spending in the heavy 
oil sector under the national plan reflected 
recognition that world oil markets are un- 
likely to provide substantial price increases 
in the immediate future. Oil income, origi- 
nally forecast to reach a total of approxi- 
mately $110 billion between 1981 and 1985, 
was subsequently projected at $98 billion. 

A potential problem for the economy was 


MINERALS YEARBOOK, 1981 


the “Buy Venezuelan" decree that was 
instituted in 1981. It penalizes foreign im- 
ports, including those from the United 
States, and reduces the need for more effi- 
cient production domestically. The extent to 
which it will be enforced was not apparent 
by yearend. 

The Venezuelan railroad system was 
being upgraded and expanded at an esti- 
mated cost of about $300 million. This 
included the opening of the Puerto Ordaz- 
Barcelona-Guanta trunkline in eastern Ve- 
nezuela, a vehicular-railroad bridge span- 
ning the Orinoco at Ciudad Guayana, and a 
projected bridge to Isla de Margarita on the 
northeast coast. 


PRODUCTION 


In 1981, petroleum continued as the 
mainstay of Venezuela's mineral produc- 
tion. Output for 1981 was 2.1 million barrels 
per day, which was 65,000 barrels less than 
the 1980 daily average. 

The production of aluminum in 1981 fell 
by 4.4% compared with that of 1980. The 
shortfall resulted from the failure of 250 
pots at the VENALUM smelter in May 
1981. Aluminio del Caroni, S.A. (ALCASA) 
produced 111,300 tons during the year, and 
VENALUM produced 202,000 tons. VENA- 
LUM's production for 1982 was targeted at 


228,000 tons. 

All SIDOR plants increased their steel 
production during 1981. The production of 
crude steel reached a level of 1.8 million 
tons, an increase of almost 2% over that of 
1980 and a 42% increase over that of 1979. 

Gold production increased 32% over that 
of 1980. 

Diamond production fell in both catego- 
ries in 1981. Production of gem-quality dia- 
monds fell by approximately 54% while 
industrial diamond production decreased by 
about 11%. 


Table 1.—Venezuela: Production of mineral commodities: 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981 
METALS 
Aluminum, unalloyed ingot -- 43,400 74.384 227,444 321,900 2313,523 
Gold, mine output, metal content troy ounces. _ 17,403 13,384 14,989 13,841 218,326 
Iron and steel: 
onore and concentrate thousand tons 13,683 13,515 15,260 16,103 215,553 
Pigiron ________________ do- 497 693 1.331 2.367 2.230 
Ferroalloys: 
Ferromangan esse do- ut dec 1 e2 e2 
Silicomanganese es do- Bad 1 e2 e2 
Ferrosilicon __________-_ do... 11 eg 35 47 €22 
Fee! do— 211 e28 137 51 26 
Steel ingots and casting do— 855 860 11,474 1,784 21,817 
Semimanufactures, hot-rolled _ _ do- 1,162 1,081 1,224 1,398 *1,400 
Lead, secondary, smelter? _______________ 16,000 Fg 000 10,000 10,000 10,000 
NONMETALS 
Cement, hydraulic. - thousand tons 3,136 3,426 3,979 4,843 *4,900 
Clays: 
)) AEE ENEA ERR 10,000 23, 057 21,528 €22,000 65,642 
Other ______________ thousand tons 2,450 3,342 2.088 e000 2,629 
Diamond: 
Gem . —— 2 —ͤ— carats_ T203,598 F269,398 236,606 210,520 £97,000 
Industrial do. ___ F483, 521 1486, 471 566,040 455,336 *403,000 
Total 2 5 ee do... 1687, 119 1755, 869 802,646 665,856 *500,000 


See footnotes at end of table. 
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Table 1.—Venezuela: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981P 
NONMETALS —Continued 
FeldsDBF - ß eh xs 26,020 10,262 88,902 6,065 21,684 
Gp. ?; "166,514 "187,142 1260, 141 117,476 218,234 
Lime, hydrated. . - - -- --------------—-- ies Se Sa inus 1,888 
Nitrogen: N content of ammonia 
thousand tons 271 271 259 361 415 
Salt, all types. 241,000 158,000 €155,000 243,145 €250,000 
Stone, sand and gravel:? 
Stone: 
Broken stone and dust, not further 
described ________ thousand tons. _ NA 1,694 1,459 *1,500 7,962 
Dolom ite NA 84,662 NA NA 254,540 
Granite custos K 235 EE 367 208 1,256 
Limestone _______—-— thousand tons. _ 18,995 32,136 19,872 19,074 31,690 
Marble cubic meters NA 139 191 200 292 
Sand and grave!l!l! thousand tons. _ 23,238 21,667 19,231 12,248 E 246 
Morum aye x ick EUER " EPSA n s MEN zc , 
Sand, glas Occ mE REM em ec: 44 
Sulfur, byproduct of petroleum and natural gas 95,000 95,000 85,201 *85,000 *85,000 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black thousand tons. _ 18 81 *16 23 19 
Coal, bituminous- ____________________ 7120, 833 180,643 155,977 39,421 245,735 
Gas, natural: 
Gross million cubic feet. 1,324,702 1,230,428 1,304,624 1,251,864 1,224,586 
Marketabbeee do... 523,667 520,171 515,556 589,046 584,849 
Natural gas liquids:* 
Condensate ___ thousand 42-gallon barrela. _ 80 98 15 101 52 
Natural gasoline... . do 7,158 5,320 6,120 5,472 5,177 
Liquefied petroleum gass do... 20,593 16,995 18,995 16,448 14,889 
otal uu m uot ue do- 27,831 22,413 25,190 22,021 20,118 
Petroleum: 
Crude s do... 816,820 790,420 860,072 793,397 761,552 
Refinery products 
Gasoline 
Aviation do_ ___ 710 200 271 276 
er c ENR SA do... 41,260 51,810 54,102 51,551 59,578 
tel!!! do... 10,706 11,187 10,970 11,699 11,369 
Kerosine do... 6,560 8,965 9,6 4,352 5,266 
Distillate fuel oil _..__._____ do____ 50,054 51,555 56, 63,688 61,890 
Residual fuel oil do... 200,645 206,335 202,306 168,906 147,117 
Lubricants. _ ------------- do_ ___ 2,389 2,873 3,163 3,277 2,741 
Liquefied petroleum gas do- 3.204 2,424 1 2,587 1,765 
Asphalt and bitumen do. ..- 4,285 5,544 7,198 7,634 10,082 
Naphtka aa do... 20,141 17,320 6,906 12,752 8,534 
Refinery EM oo e do- 6.766 6,534 6,692 6,497 8,518 
Unspecified - - ------------ do- 8, 2,146 3,938 2,292 1,870 
ll!!! Ss do... 355,748 861,893 868,570 841,467 319,014 


Estimated. Preliminary. Revised. NA Not available. 

1Table includes data available through July 12, 1982. 

*Reported figure. 

*Data prior to 1981 was based on figures taken from the Memoria y Cuenta published annually by the Ministerio de 
Energia y Minas. Some of this information is not compatible with 198] figures, but will be adjusted when more reliable 
data me available. 

From nonassociated natural gas only. 

5Includes associated natural gas lease condensate and natural gasoline. Lease condensate is included as follows, in 
thousand 42-gallon barrels: 1976—1,088; 1977— 1,174; 1978—1,048; 1979—1,808; 1980—-1,227; and 1981—1,661. Natural 
je? is included as follows, in thousand 42-gallon barrels: 1976— 283; 1971—none reported; 1978—329; 1979— 256; 

980—308; and 1981—307. 

Liquid equivalent. 
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TRADE 


The value of exported crude oil and re- 
fined products in 1981 was $19 billion, an 
increase of 5.6% over that of 1980; however, 
the corresponding volume decreased by 
5.8%. The reduced 1981 export volume was 
the result of a developing worldwide oil 
glut, depressed economies in the industrial 
nations, and worldwide emphasis on conser- 
vation of energy. 

In 1981, Venezuela exported approxi- 
mately 147 million barrels of petroleum and 
refined products to the United States. This 
comprised about 23% of total petroleum 
exports and was 14% lower than that for 
the previous year. 

The share of petroleum exports in 1981 by 
PDVSA subsidiary companies was as fol- 


lows: Lagoven, S.A., 46%; Maraven, S. A., 
31%; Corpoven, S. A., 19%; and Meneven, 
S.A., 4%. 

In 1981, iron ore exports increased by 
almost 5% over those of 1980 while the U.S. 
share of iron ore exports increased to 44% 
in 1981 from 31% in 1980. 

The value of steel exports increased by 
36% to $94 million in 1981. 

Petrochemical exports of 490,000 tons 
represented about 5096 of the total produc- 
tion in 1981. 

VENALUM contributed 71% of the alu- 
minum exports while ALCASA contributed 
the remainder. VENALUM exported 84% 
of its production of aluminum while ALCA- 
SA exported 63%. 


Table 2.—Venezuela: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum metal including alloys: 
e ene eS 155 
Unwrought ___________-_--_- 102,707 
Semimanufactures 23,088 
Copper metal including alloys: 
JJ; 8 1,263 
Semimanufactures Pu 
Iron and steel: 
Ore and concentrate thousand tons. — NA 
Metal: 
SED —— o — 8 — 
Sponge iron, powder shot, grit 65,377 
Ferroalloy gs 21.405 
Steel, primary form 6,779 
Semimanufactures: 
Bars, rods, angles, shapes, 
section 15,518 
Universals, plates, sheets- - 90,403 
Hoop and strip - - -------- 196 
Pasi nid pipen aringa veio dE 231 
and fo roug 
value, thousand x $2 
Oxides and h ide eat 
Metal including alloys: 
MOD loc zoe ( 8 2,300 
Semimanufactures 
Nickel metal including alloys, semi- 
manufactures. . value, thousands TOR 

Silver: Waste and sweepings — _ do- eee 

Tin metal including alloys, 

: emumanutect actures_________ Oc $5 
Oxides and hydroxides 236 
Metal including alloys T 

Semimanufactures __________ 5 


See footnotes at end of table. 


Destinations, 1980 


1980 e 
gama Other (principal) 
1,144 602 
,068 cs yam vu 714; Netherlands 28,8339; 
z» 17,710; Mexico 7,578. 
37,236 3,966 India 20,438; Japan 6, 102: France 2,030. 
513 513 
76 76 
11,752 3,962 ua 1,628; West Germany 1,595; 
ew Belgium- Luxembourg 1 0925 Spain 
324 (4) Colombia 323. 
188,462 65,471 West Germany 49,920; Italy 34,849; 
SINT SEIS vs 52112 Luxembourg 17,474. 
997 All te lte 
44,295 4,118 EMG N Luxembourg 12,975; Ecuador 
154,502 162 ial? 84 34 808 dan Japan 29, 648; India 19,166. 
39 RS 411 to Colombia. 
531 em Colombia 527. 
9 ia All to Netherlands Antilles. 
10 aoe Do. 
4 Ta Do. 
$1 — All to Spain. 
44 840 m 
245 S 


Ecuador 129; Costa Rica 53; 
Jamaica 31. 
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Table 2.—Venezuela: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
á 9 Other (principal) 
METALS —Continued 
Other: 
Metalloids |... .------- zm 18 -- Colombia 16; Netherlands Antilles 2. 
Metals including alloys: 
JJ ͤ AES 4,646 4,359 359 Brazil 4,000. 
Unwrought and semimanufactures A 111 -— Mainly to Italy. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: as pec emery, corundum, etc 1 3 _. All to Netherlands Antilles. 
Grinding and polishing wheels and 
StONGS —— . 27 23 _. Trinidad and Tobago 12; Netherlands 
Antilles 6; Mexico 5. 
Boron materials: Crude natural borates _ _ —— 2 All to Trinidad and Tobago. 
ment. ð 564 425 -- All to Netherlands Antilles. 
miays ana clay products: 
TONNEN a MES 5 1 (1 Mainly to Peru. 
Products: 
Nonrefractory // ------ 109 13 _. All to Netherlands Antilles. 
Refractory including nonclay brick 96 51 1 Netherlands Antilles 50. 
Diamond: 
Gem, not set or strung 
value, thousands_ _ $31,639 $5,100 $830 Belgium- Luxembourg ein ,210. 
Industrial! do $1, $17,649 $11,042 Belgium-Luxembourg 
Fertilizer materials: Manufactured, 
nitrogenous. - - -------------—- 151,759 145,247 10,247 . 48, ETY T 10,695; 
Gypsum and plasters. - - -- -- ------- 6,175 7,650 — All to Trinidad and Tobago. 
ious and semiprecious stone, other 
than diamond: 
Natural. value, thousands_ _ $190 $868 $99 Belgium- Luxembourg $769. 
Synthetic do— 36 ND 
Sodium and potassium compounds, 
n.e.s.: Caustic soda - - --- -------—-— 6 5 _. All to Netherlands Antilles. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly workedt 864 133 is Do. 
Workeeededd 7 147 zs Do. 
Gravel and crushed rock... 429 634 _. Netherlands Antilles 544; Spain 90. 
8015 other than metal ing 118 605 — All to Colombia. 
ur: 
Elemental, unpurified . |... . _- 89,833 8,645 "T Do. 
Sulfuric acid, oleum ------------ 10,550 NA 
Other: Building materials of asphalt, 
asbestos and fiber cements, unfired 
nonmetals____________-_.-_-~- 1,422 2,488 — N Antilles 2,360; 
lombia 72. 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black and gas carbo- ------- 3,258 7,035 Ecuador 1,872; Guatemala 1,525; Trini- 
dad and Tobago 1,812. 
Hydrogen, helium, rare gases ate 8 Za Mainly to Netherlands Antilles. 
Petroleum and refinery Produch: 
Crude. ... thousand 42-gallon barrels 514,030 469,828 55,224 Netherlands Antilles 154,614; Canada 
59,495; Spain 24,856; Italy 
24 212: Brazil 22,888. 
Refinery produetis ---- do— 250, 098 200, 714 NA A. 
NA Not available. 


lLess than 1/2 unit. 
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Table 3.—Venezuela: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS: 


Aluminum: 
and concentratteeeeeeeee _-— 
Oxides and hydroxides 


Metal including alloys: 
89% km er 
Unwroughgt ------ 
Semimanufacturesͤ 


Arsenic: Oxide, trioxide, acid 
romium: 
Chromite 
Oxides and hydroxi des 


Cobalt: Oxides and hydroxides _- 


Copper: 
Gre and 5 F 
Matte and s 


Metal inclu ing ne alloys: 
Scrap ß value, thousands. _ 
Unwrought 
Semimanufactures 


Iron and steel: 
and concentrate 
Metal: 
r EL 
Pig iron, cast iron, spiegeleisen .. _ _ 


Sponge iron, powder, shot |... --- 
Ferroalloys: 


Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections _____________ 
Universals, plates, sheets. 


Hoop and strip - - -------- 


Tubes, pipes, fittings |... 
Castings and forgings, rough 


Oxides and hydroxides_____ ___ _ _- 
Metal 0 8 alloys: 


— a» — a ae wee ue s ei a — 


Molybdenum metal including alloys, 
unwrought and semimanufactures _ _ _ _ 
Nickel: 


Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands 


See footnotes at end of table. 


1979 


841,155 
451,948 
4,281 
5,594 
3,777 
209,367 
3,746 


1,439 
3,378 


843 
1,283 


$124 


561,441 


243,321 
336,858 
7,396 
5,223 
5,314 
128,018 
1,539 


1,950 
3,225 
5,006 
1,928 


159 
717 
92 


9,918 
178,493 


$69 


Sources, 1980 


Other (principal) 


Guyana 23,409; Suriname 963. 
Guyana 155, 669; Jamaica 68,327; 
uriname 53 244. 


Italy 10. 

Japan 1,807; West Germany 1,275; 
nada 968. 

All from West Germany. 


All from Philippines. 

West Germany 78; Italy 34; 
Netherlands 23. 

Belgium-Luxembourg 5; Canada 1. 


Colombia 70; Brazil 2. 


Peru 2,256; Chile 100. 
Chile 3. 437, Canada 2,178; West 
Germany 1.323. 


Mainly from West Germany. 


Netherlands Antilles 927; Japan 781. 
Brazil 900; Colombia 421; West 


Germany 55. 
West Germany 190; Italy 144. 


Brazil 18,600; Republic of South 
Africa 13,372. 
Republic of South Africa 3,591; 
etherlands 782. 
^n 239,122; Netherlands 137, 903, 
est Germany 11,816. 


West Germany 74,331; Spain 49,783; 
Japan 39,325. 

Japan 153, 173; Republic of Korea 
42,085; France 35,886. 

Japan 3, 239. Weat Germany 1,219; 

weden 234. 

France 2,880; Belgium-Luxembourg 
196; Italy 1 136. 

Brazil 1,023; United Kingdom 874; 


u 502. 
Japan 74.367: Italy 5,210; Brazil 


Be ium-Luxembourg 151; United 
ingdom 134; Colombia 106. 


Mexico 847; Peru 604. 
N oe Antilles 197; Guatemala 


Peru 4, 138; Denmark 210. 
Peru 1, 542: Belgium-Luxembourg 55; 
Spain 46. 


Norway 396; West Germany 69. 
Norway 85; Canada 1 ; West 
rmany 1. 


Brazil 5,550. 
Mexico 1 ,015; West German any 55. 
um-Luxembourg 58; West 
rmany 29. 


Spain 1; United Kingdom 1. 


All from Australia. 
West Germany 5; France 1. 


All from West Germany. 

Finland 23; Norway 10. 

West Germany 49; Canada 10; 
Sweden 10. 


Italy $11. 
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Table 3.— Venezuela: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS: —Continued 


Silver: 
Waste and sweepings? 
value, thousands. - 
Metal including alloys, unwrought and 
partly wrought - - ------- 8 


Tantalum metal including alloys, * forms 


Tin: 
Oxides and hydroxides 
Metal including alloys: 
Unwrought 
Semimanufactures 
Titanium: Oxides and hydroxides 


Tungsten metal including alloys, 
unwrought and semimanufactures _ _ _ _ 
Uranium and thorium metals including 
i all forms value, thousands. _ 
inc: 
Ore and concentrate 


Metal including alloys: 
Scrap mE 
Unwroughgnt. 


Blue powder 


Semimanufactures __________ 
Other: 
Ores and concentrates 


Metals: 
Alkali, alkaline-earth, rare-earth 
metals 
Metalloids ss 
Pyrophoric allo 
Base metals including alloys: 
POD dt eed e 


manufactures _________ 
NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc 


Artificial: Corundum____________ 


Dust and powder of precious and semi- 
precious stones value, thousands 


Grinding and polishing wheels and 


Boron materials: 
Crude natural borates 


Cement... 


Products: 
Nonrefractory ) 


Refractory including nonclay brick 
Cryolite and chiolite______________ 
amond: 
Gem, not set or strung 
value, thousands 
Industrial do- 
Diatomite and other infusorial eartn _ _ 


See footnotes at end of table. 


1979 


$3,689 


2 
17,093 
214 
346 
294 


$10 


125 
14,523 
126,410 
504 

381 
2,312 
257 
50,605 


28,605 
42,967 
1,039 


$142 
$101 
7,489 


1980 


2 
25,515 
940 
146 
972 


1,817 
$12 


281 
9,111 
141,349 
474 
316 
785 


67,504 


42,121 
88,484 
15 


$91 
$126 
7,007 


United 
States 


$14 


Sources, 1980 
Other (principal) 


United Kingdom $41; Spain $1. 
she $1,752; Spain $810; France 


West Germany 3; Italy 1. 

Peru 40; Brazil 27. 

Brazil 111; Bolivia 16. 

Finland 1,022; United Kingdom 476; 
taly 440. 


Japan 4. 


All from United Kingdom. 
Canada 38; West Germany 21; 
Netherlands 20. 


All from Belgium-Luxembourg. 
Canada 15,408; Peru 4,997; Mexico 


676. 
Mexico 99; West Germany 50; United 
Kingdom 26. 


Australia 407; United Kingdom 123; 
Canada 107. 


United Kingdom 143. 
Canada 27. 


Netherlands 10. 
Belgium-Luxembourg 57; Japan 48. 


tay 16; France 50; West Germany 


4 
Brazil 774; West Germany 507; 
Austria 279. 


„ $3; Spain $3; 
lombia $ 


Italy 62; Japan 48; Austria 43. 
Canada 7,7 9; West Germany 653. 
iv 5 047: Chile 28,733; Ireland 


8 76; Colombia 50; Italy 


Pe NR 5; M s Germany 8. 
Colombia 226: S in 226; France 122 
West Germany 95; Colombia 240. 


United om 3,082; Colombia 271; 
ce 266. 


my cae 20,681; Italy 7,700; Spain 
West Germany 51,287; Austria 4,718; 


Belgium-Luxembourg 4,282. 
All from Denmark. 


ni 

Belgium-Luxembourg $37; United 
jum Lusem $17; India $16 

Mexico 1,144; Sweden 37. 


Be ted Kingdom $6. $70; Israel $12; 
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Table 3.— Venezuela: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Crude including splittings and waste 
Worked including . 


Dolomite, chiefly refractory- grade 
Gravel and ed rock = 


eee ee ee 


S nien 


magnesium, strontium . 


Sana materials 
desde id 


See footnotes at end of table. 


1979 


95,020 
34 
285,976 
28,198 
2 


41,187 


931 
84,192 


21,098 
10,721 
785 


1980 


191.497 
41,421 


802,044 


776 
28,094 


9,016 
5,163 
1,888 

13 


593 
3,162 


United 
States 


2,658 


5,858 


86,762 


31,215 
28,569 


124,056 


149 
1,183 


816 
100 
982 

10 


193 
42,812 
119,096 


Sources, 1980 
Other (principal) 


Finland 373; Mexico 92. 


Republic of South Africa 89,000; 
lombia 182. 


Dominican epu plic m ,000; Italy 


45,541; S 
: Colombia 945. 
Belgium-Luxembourg 14,860; Italy 


Finland 55,188; Italy 35,155; Spain 


Mexico 10; United Kingdom 10. 

Dominican Re ublic 19,633; Jamaica 
5,017; Colombia 908. 

West German 9,453; United King- 
dom 3,452; lombia 1,792. 

Japan 4 850; Austria 205. 


Brazil 125; Canada 117. 
Spain 2. 


S 415; United Kingdom 82. 
Spain 1. 182; West Germany 588; 
United Kingdom 215. 


Be Noe rd S $111; Thailand 
witze 
Canada $19; West Caray $7; 
France $6. 


N erana Antilles 9,000; Philip- 
pines ntina 2,500; 
podre: 2102 


France 102; Italy 84. 

Peru 9,147; Prena 3,448; Belgium- 
Luxembourg 157. 

United Kingdom Rs Belgium- 
Luxembourg 


Italy 4,567; Portugal 786; Spain 536. 

Italy 88; Colombia: 39. 

West Germany 218 

France 194; Belgium-Luxembourg 
112; Italy 12. 


Sweden 31; Italy 6. 
Italy 160; Mexico 75; Colombia 51. 


West Germany 11; France 2. 
Netherlands 1. 
West Germany 6,671; Belgium- 


Luxem bo 
land 687; China 461; France 305. 


Netherlands 84 Spain 5; 

r : in 5; Italy 1. 
Brazil 6. á 
West Germany 2. 


Brazil 13,795; Netherlands 6,634; 
Uni Kingdom 2,533. 


Colombia 202; Brazil 48; Spain 28. 
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Table 3.— Venezuela: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodity 1979 1980 : 
Pisa Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 268 174 174 
Carbon black and gas carbon 602 495 237 Canada 118; West Germany 80; 
France 89. 
Coal and briquets: 
Anthracite and bituminous coal! 28,364 34,278 9,054 Colombia 25,121; Belgium- 
Luxembourg 102. 
Briquets of anthracite and bituminous 
a ag ce oe rem CHOR 6,469 9,811 8,086 Colombia 6,775. 
Lignite including briquets |... 832 2, 2215 I 78. 
Coke and semicoke... ____________ 168,105 222,392 114,187 0485885 ds ,129; 17888. Kingdom 
apan l 
Hydrogen, helium, rare gases 94 189 178 West est Germany 9. 
Péat including briquets and litter 86 61 (1 Sweden 43; West Germany 16. 
Petroleum and renner producta: 
Crude... tho 2-gallon barrels. _ 597 2,212 () N Mera 1,163; Netherlands Antilles 
Refinery products: did 
Gasoline do... 1,064 219 () Mainly from Netherlands Antilles. 
Kerosine .......42-gallon barrels. _ 5,053 5,549 4,239 Netherlands 788; Belgium- 
Luxembourg 287. 
Distillate fuel oil . do... 1,962 (1) (1) 
Residual fuel oil .. do... 519 (1) NA NA. 
Lubricants |... do- 170,359 162,748 86,156 Netherlands 23,817; Italy 18,410; 
Netherlands Antilles 1, 115. 
yx fied l 
uefied petroleum 
i ra — 220 650 6388 NA. 
Mineral jelly and wax. do- 48,015 98,824 28,985 Mie d 28,940; Japan 20,478; 
Nonlubricating oils _ do- 687 196 196 uM 
Petroleum coke. — do... 970,668 1,224,812 1,099,577 Canada 125,235. 
Bitumen and other residues 
33 667,776 1,014,686 571.361 Canada 6 875,605; n 
Bituminous mixtures do- 1,024 2.139 1115 Colombia 776. ; West Germany 158. 
Mineral tar and other coal., leum-, 
and gas-derived crude chemicals 12,607 29,651 14,429 bal A laa 18,268; Netherlands 
NA Not available. 
1Less than 1/2 unit. 
*May include platinum-group metals. 
COMMODITY REVIEW 


METALS 


Aluminum.—The breakdown of 250 of the 
120 pots at the VENALUM smelter caused 
a substantial loss in output of primary 
aluminum. Planned output for 1981 was 
268,500 tons; however, output with reduced 
capacity declined by 25% to 202,200 tons. 
Sales amounted to 196,000 tons, of which 
169,800 tons were exported. Exports to Ja- 
pan increased to 160,000 tons in 1981 or 
82% of the tonnage sold by the company. 

Owing to the drop in aluminum prices on 
the international market, VENALUM's 
sales decreased to $342 million and net 
profit fell substantially. VENALUM’s presi- 
dent claimed that the export subsidy to the 
aluminum industry was not needed and 
that the industry could function perfectly 
well without it. 

Metallgesellschaftrefused to renegotiate 
its alumina price with VENALUM and has 
taken the issue to court. VENALUM stated 


that this did not create a supply problem 
since it was buying alumina on the spot 
market for about 13% less than the Alumi- 
num Co. of Canada international reference 


price. 

For 1982, VENALUM projected a volume 
of sales of primary aluminum of 228,000 
tons based on starting the year with 595 
pots in operation. 

By the end of May, ALCASA was the 
principal supplier of aluminum to the do- 
mestic market and the Andean Pact coun- 
tries. The total production for the year was 
111,300 tons, which represented an increase 
of 5% over that of 1980. Total exports 
amounted to 69,330 tons of which 69,100 
tons were cast aluminum and 230 tons were 
laminated aluminum. ALCASA with its two 
plants, one for reduction and fabrication of 
aluminum in Ciudad Guayana, and the 
other for foil in Guacara, State of Carabobo, 
initiated studies directed to modifying its 
installed capacity for laminated products in 
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both plants. The total capital investment 
for the expansions was estimated at $378 
million, of which $290 million would be 
spent on the plant at Ciudad Guayana and 
$78 million on the plant at Guacara. 

INTERALUMINA planned to raise up to 
$400 million in long-term financing early in 
1982 for completion of the 1-million-ton-per- 
year alumina facility currently under con- 
struction. 

The reduction in Venezuela's projected 
oil revenues during the next few years, and 
the problems faced in the operation of 
existing aluminum plants, led the Govern- 
ment to sharply reduce planned investment 
in the aluminum sector in the period up to 
1985. In the country's Sixth National Plan, 
covering the years 1981-85, the program 
envisaged in the preliminary version of the 
plan to increase capacity from 400,000 tons 
per year to 610,000 tons per year was drop- 
ped. The long-term plan to boost primary 
aluminum output to 1 million tons per year 
by 1990 remained as outlined in the prelimi- 
nary plan, but until 1985, only feasibility 
studies and engineering design plans would 
be completed. 

Bauxite.—Continuing doubts about proj- 
ect viability have delayed the final decision 
on initiating mining of the Los Pijiguaos 
bauxite project. C.V.G. Bauxita Venezolana, 
C.A. (BAUXIVEN), established to operate 
the mining project, was not allotted funds 
and work was limited in scope. Original 
plans called for BAUXIVEN to begin oper- 
ations to coincide with the startup of IN- 
TERALUMINA; subsequently it appeared 
there will be a lag of at least 2 years because 
the Fondo de Inversiones (FIV) has insisted 
on further studies and testing of the Los 
Pijiguaos ore. The hesitation by FIV 
stemmed from a fear that it would have to 
subsidize the mine, if the project is not 
economically viable. The decision on Los 
Pijiguaos will essentially depend on what 
future the Government sees for its alumi- 
num industry. 

Iron Ore.—The iron ore mining oper- 
ations were run by the Government-owned 
company, C.V.G. Ferrominera. The princi- 
pal producing mines were Cerro Bolivar, 
Cerro El Pao, and Cerro Altamira. Venezue- 
la’s iron ore output in 1981 was down 
approximately 6% compared with that of 
1980. 

The Piar Div. of Ferrominera produced 
15% of the iron ore. The greater part of 
Ferrominera's total output came from the 
Cerro Bolivar Mine, which had an output of 
8.6 million tons in 1981. The remainder of 
the output came from the Cerro Altamira 
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Mine, which was started up in 1974, closed 
in 1977 for lack of market demand, and 
reopened again in July 1980. Production 
from Altamira for 1981 was 3.2 million tons. 

Since 1959, all ships carrying iron ore 
have sailed along the Rio Grande Channel, 
one of the major outlets of the Orinoco 
River Delta. One large dredger was contin- 
uously employed in keeping the channel 
navigable. The total channel length main- 
tained in this manner was 341 kilometers, 
from Ciudad Guayana to the mouth of the 
river. The channel depth depends on the 
season. During the high water period, from 
June to October, the depth averages 13 
meters of water and 80,000-deadweight-ton 
vessels can transit the channel. During the 
low water season, the average depth is 
considerably reduced and vessels can only 
take a 60% cargo. 

At the end of 1981, Venezuela's proven 
iron ore reserves were estimated at 2.1 
billion tons with an average grade of 63.7% 
iron. 

Iron and Steel.—Ferrominera expected to 
announce in early 1982 its decision on 
closing down the Minorca HIB plant after 
months of uncertainly over its future. The 
reason given for the shutdown was that 
there has been little demand for the bri- 
quets, which are regarded as blast furnace 
feed. The plant produced only 200,000 tons 
in 1981, far below its 650,000-ton-per-year 
capacity. The operating loss for 1981 
amounted to $12 million, bringing the cu- 
mulative loss over the last 8 years to $70 
million. 

In 1981, Fior de Venezuela, S.A., exported 
246,000 tons of direct-reduced iron briquets 
from its plant in Ciudad Guayana to the 
United States, the German Democratic Re- 
public, Yugoslavia, and Spain. 

Gross sales of SIDOR increased during 
1981 to $893 million from the sale of 1.8 
million tons of products. SIDOR sold 1.5 
million tons of steel on the domestic market 
in 1981, slightly below the amount in 1980. 
The company exported 400,000 tons of steel 
valued at about $94 million in 1981 versus 
the exportation of 300,000 tons valued at 
$69 million in 1980. Operations in 1981 
resulted in a net loss of $507 million because 
of debt burdens. 

Ferroalloys.—Negotiations were under- 
way between Ferrosilico Venezolana, S.A. 
(FESILVEN), in which FIV is the major 
stockholder, and its foreign creditors to 
reschedule its foreign debt—approximately 
$38 million. Some of the outstanding foreign 
debt was expected to be paid off immediate- 
ly while another part was to be converted 
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into medium-term debt with 10-year matu- 
rity dates. The remainder was to be convert- 
ed into equity capital. Once negotiations are 
completed, the new shareholders would be 
FIV, Corporación Venezolana de Guayana, 
and a consortium of foreign banks. 

FESILVEN has lost money since 1975, 
the year it was formed. It approached liqui- 
dation in 1980 in a dispute with Credit 
Lyonnaise of France over the payment of 
interest on a $13 million loan. The closure 
was avoided, and instead, the company 
expanded its operations from producing 
35,000 tons of ferrosilicon in 1979 to 47,000 
tons in 1980. 


MINERAL FUELS 


The latest figures on total energy produc- 
tion available are for 1980, of which petrole- 
um comprised 8396. The total energy pro- 
duced in 1980 showed a slight reduction 
from that of 1979, while the energy avail- 
able internally from all sources increased 
by 11.0% over that of 1979. 

Coal.—C.A. Minas de Carbon de Lobatera 
mines produced 44,600 tons of coal during 
1981, or 99% of total production. The C.A. 
Minas de Naricual mine was shut down in 
1981 while geologic and economic studies 
were being carried out. 

In the early part of 1982, Carbones del 
Zulia, C. A., was expected to award its con- 
tract to design Venezuela's first major coal 
project, an open pit mine and ancillary 
facilities estimated to cost $200 million. The 
proposed mine, Paso Diablo, is to be located 
in the Guasare region in the State of Zulia 
100 kilometers north of Maracaibo. The 
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mine was initially scheduled to produce 4 
million tons per year of steam and metallur- 
gical coal beginning in 1986, with expansion 
capabilities to 6 million tons per year. 

Petroleum and Natural Gas.—In 1981, 
the hydrocarbons industry registered a total 
income estimated at $19.6 billion, of which 
97% was derived from export sales of crude 
oil and refined products. The remaining 3% 
of income was accounted for by the sale of 
refined products and natural gas on the 
domestic market. 

The net profit of PDVSA for 1981 was $3.5 
bilion while the Government's share ob- 
tained through. various forms of taxation 
was estimated to be $13.9 billion, an in- 
crease of 8.3% over that of 1980. 

The budget of PDVSA during 1981 was 
estimated at $3.2 billion. Exploration and 
production expenditures accounted for 77% 
of the total for 1981. The objective of this 
allocation of funds was to increase in the 
shortest time, the capacity for the produc- 
tion of crude oil above the rate of 2 million 
barrels per day. Venezuela, as a member of 
the Organization of Petroleum Exporting 
Countries, followed the May 1981 recom- 
mendation to reduce production by 10% as 
of June 1981. 

Of total reserves, an estimated 54% or 11 
billion barrels was comprised of heavy 
crude oil of 22° API gravity or less. The 
Orinoco crude is typically 8° to 10° API 
gravity, and only 2% to 5% is recoverable 
by primary means. The following table: 
reflects the change in production of the 
various weights of crude oil from 1976 
through 1982: 


Table 4.—Venezuela: Daily production figures of light, medium, and heavy crude oil 


(Thousand barrels per day) 
1976 1977 1978 1979 1980 1981 1982* 
Light (over 30° API gravity). )): 802 798 740 736 651 632 687 
Medium (22° to 30° API gravity) ! ene, eS 875 162 159 830 714 633 584 
Heavy (less than 22° API gravity) ) 617 678 667 790 803 843 925 
Toal e —— -—————P t" 2,294 2,288 2,166 2,356 2,168 2,108 2,196 
*Estimated. Preliminary. 


At the end of June 1981, proven oil 
reserves totaled 20.5 billion barrels, which 
was a net gain of 834 million barrels over 
the 1980 yearend total. 

In March 1981, Lagoven, S.A., a PDVSA 
subsidiary, awarded the first major contract 
for the Orinoco heavy oil belt to the Lum- 
mus Div. of Combustion Engineering Corp. 
The New York company will coordinate 


$700 million to $800 million worth of work 
in association with the Venezuelan firm 
Projectos Intergrados, C.A., over the next 8 
years. The contract involves building a pilot 
refinery capable of handling the viscous 
Orinoco oil at the rate of 125,000 barrels per 
day and a city in the jungle for 30,000 
inhabitants. 

Maraven, S.A., also a PDVSA subsidiary, 
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let a contract to Union Oil Co. of Califor- 
nia's Process Div. for process design work 
on its 360,000-barrel-per-day Cardon refin- 
ery. The contract was part of a $2.3 billion 
modernization of the refinery, scheduled for 
completion in 1985. 

In October 1981, Brazil, Mexico, and Ven- 
ezuela formed Latin America's first multi- 
national oil company named PETROLATI- 
NA. It was created to explore and exploit oil 
resources in the Latin American region. It 
was intended that the company would also 
enter the world petroleum market in com- 
petition with the large multinational com- 
panies of the United States, the United 
Kingdom, the Netherlands, and other coun- 
tries. 

Lagoven, S.A., was embarking on a pro- 
gram to establish natural gas production 
from wells drilled in Caribbean waters. Full 
development was expected to take 8 to 10 
years and cost $3 billion. During the past 3 
years 88 wells have been drilled of which 
about half have produced gas. The average 
flow rate was 37 million cubic feet per day 
of gas with estimated reserves of 8 to 10 
trillion cubic feet. A prefeasibility study by 
Société Nationale Elf Aquitaine of France 
stated that the fields would be attractive at 
one-half the reserve figure. The most prom- 
ising area was north of Venezuela's Paria 
Peninsula, west of Trinidad and Tobago 
where wells reached a depth of 12,000 feet 
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in 250 to 300 feet of water. 

Meneven, S.A., awarded to Brown and 
Root, Inc., an $815 million contract to de- 
sign and build facilities to extract liquids 
from natural gas and process them into 
propane, butane, and natural gasoline. An 
extraction plant with input capacity of 800 
million cubic feet per day of natural gas is 
to be built in the State of Anzoatequi, with 
the 60,000-barrel-per-day processing plant 
to be situated near Barcelona, on the east 
coast. 

Petrochemicals.—Petroquimica de Vene- 
zuela, S.A. (PEQUIVEN), is comprised of 
two basic petrochemical complexes. The 
older Moron complex produced nitrogen 
and phosphate fertilizer for the domestic 
market. The newer El Tablazo complex 
consisted of several fertilizer plants and an 
olefin plant. The fertilizer plants supplied 
the export market while the olefin plant 
supplied the private petrochemical sector 
with feedstocks for the manufacture of plas- 
tics, detergents, etc. PEQUIVEN’s record 
sales increased by 32% to $244 million in 
1981. 


1Physical scientist, Branch of Latin America and Cana- 


Division of Foreign Da Data. 
necessary, values have been converted from 
Venezuelan bolivars (Be) t to US. dollars at the rate 
Be4.3 = US$1.00. 
"Data may differ from that reported elsewhere in this 
chapter owing to a difference in source. 


The Mineral Industry of 
Yugoslavia 


By Roman V. Sondermayer! 


Difficulties created by the world economic 
slowdown, as well as high prices and short- 
ages of fuels, electric power, and foreign 
exchange hampered activities of the miner- 
al industry in Yugoslavia. A number of 
projects started several years ago were com- 
pleted or continued but no new projects of 
any major economic significance were start- 
ed. Although the year was slow for the 
mineral economy, Yugoslavia maintained 
its position as one of the leading producers 
of nonferrous metals in Europe during 1981. 

The more prominent minerals with Yu- 
goslav production expressed as a percentage 
of 1981 world output were as follows: Anti- 


Branch 


Iron ore, production 
Steel, production 
Nonferrous metals: 
Production of ores _ _ _ _ 
Metal, production 
Metal, processing 


mony 2% to 3%, bauxite 3% to 4%, lead 
mine 3% to 4%, smelter lead 2% to 3%, 
magnesite 3% to 4%, bismuth 2% to 3%, 
mine and smelter zinc 2% to 3%, and 
copper ore, refined copper, and aluminum, 
all 1% to 2%. 

In 1980, the latest year for which com- 
plete data were available, the mineral in- 
dustry's share of the gross social product 
was 7.5% and the mineral industry employ- 
ed 5.996 of the total working labor force. By 
sectors,the value and number of employed 
persons in the mineral industry are shown 


in the following tabulation:* 
zn; Employment, 
Million “thousand 
persons 
16,220 54.3 
1,670 3.2 
8,759 41 
11,194 9.6 
940 5.0 
18,886 53.2 
8,037 26.3 
5,746 16.0 
6,105 13.9 
2,571 12.5 
11,307 49.8 
5,610 23.9 
8,608 73.5 
115,653 344.8 
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The major events in the mineral industry 
included the completion of an aluminum 
plant near Mostar, Bosna i Hercegovina 
(BiH); commissioning of additional 50,000 
tons per year aluminum capacity at the 
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Titograd Aluminum Smelter, at Titograd, Adriatic. 
Crna Gora (Montenegro) closing of a 
PRODUCTION 


Table 1 shows the latest trends in mineral 
production of the country. Because of the 
country’s economic problems, a policy of 
limiting investments in the mineral indus- 
try was enforced during 1981. However, 


efforts continued to expand existing lead 


Table 1.— Yugoslavia: Production of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity? 


METALS 


Antimony: 
Mine output, metal content ___________-_ 
Metal (regulus ))): 
Bismuth, smelter outpullll 
Cadmium, smelter output |... 

Chromium: 
Chromite ore (domestic production?) ~~~ - 
Chromite concentrate (produced largely from 
imported ore) 


Copper: 
"Mine and concentrator output: 
, gross weight _ .. thousand tons 


„ eee Seger eet ane ee 
Gold metal, refined |... ------- troy ounces. _ 
Iron and steel: 


See footnotes at end of table. 


1977 


2,044 
499,341 


176,468 
20,989 
197,457 


457,000 
116,218 


97,397 
68,426 


165,823 


92,977 
50,539 


143,516 
164,226 


4,451 
1,514 
1,726 


1,938 


1978 


2,565 
496,479 


175,950 
19,758 


195,708 


1,907 
52,771 


17,098 


508,000 
123,319 


107,507 
87,666 


195,173 


103,906 
46,922 


150,828 
142,556 


4,564 
1,621 
1,713 


2,081 


1979 


3,012 
836,428 


167,681 
21,841 


189,522 
2,037 
2,401 

23 
289 
168 


90,500 


16,446 


478,000 
111,421 


108,732 
71,250 


179,982 
99,224 
38,280 

137,504 

138,987 


4,617 
1,619 
1,636 


2,360 


1980 


3,138 


1,000, 000 


164.760 
20, 000 


184.760 


2, 100 
2.237 
83 


290 
170 
“91,000 


19,559 


2560, 000 
134. 000 


300, 000-ton- per- year alumina plant at Obro- 
vac, Hrvatska (Croatia); and the announce- 
ment of a decision by Industrija Nafte (INA) 
of Zagreb, Croatia, to accept bids for joint 
ventures in the Yugoslav offshore of the 


and zinc mines and to develop new copper 
mines. The authorities hoped to correct the 
existing gap between smelting facilities and 
mine output that necessitated imports of 
concentrates. 


1981* 


39,249 
800,000 


176,761 
20,000 


3196,767 


2,000 
32,198 
3102 
280 


160 


110,000 
11,000 


181,000 


100,000 
32,603 


3132,603 


138,000 


34,794 
1,680 
1,630 


32,817 
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Table 1.— Yugoslavia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
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Commodity? 1977 1978 1979 1980P 1981? 
METALS —Continued 
Iron and steel —Continued 
Metal —Continued 
Ferroalloys: 
Ferrochrome_______________- 36,150 51,213 65,622 *63,000 67,000 
Ferromanganese ____________~- 54,639 37,470 45,591 *44,000 ,000 
Ferrosilicon _______________-_ 55,513 60,189 67,884 *67,000 68,000 
Silicon metall 27,476 30,670 31,598 *31,000 34,000 
Ferrosilicomangan ee 8,737 27,857 28, 786 28,000 29,000 
Ferrosilicochrome_ _ - _ _ „ 5,257 7,998 6,785 27, 000 8.000 
G e 1.719 3,132 3,521 eg, 000 4,000 
C 189,491 218,529 249,187 243,000 3264,000 
Crude steel: 
From oxygen converters 
thousand tons 724 1.048 1.071 1,149 31.424 
From Siemens-Martin furnaces 
do- 1.587 1.494 1.476 1.459 31,504 
From electric furnaces do... 873 909 990 1,026 31,048 
C ul do- 3,184 3,451 3,537 3.634 33,976 
Semimanufactures do— 3,329 4,142 4,140 4,244 34.780 
Mine and concentrator output: 
gross weight (lead-zinc ore) _ _do_ _ _ _ 4,162 4,078 4,115 4,284 34,365 
Concentrate: 
Gross weight |... 169,504 163,501 168,971 *168,000 170,000 
Pb content 129,977 129,389 129,776 121,400 120,000 
Metal: 
Smelter: 
Primar) 111,700 100,300 92,000 91, 000 49,000 
Secondary 33,341 40, 069 41,603 42, 000 40,000 
rr H— 145,041 140,369 133,603 *133,000 89,000 
Refined: 
Primary" o c eee 111,690 100,300 92,040 €84,750 70,401 
Secondary _________________ 18,200 16,400 19,000 €17,000 16,000 
DOD o oem ees 129,890 116,700 111,040 101,750 386,401 
Magnesium metal ___________________- us x E uie ; 
Manganese ore: 
Gross weight 24,750 27,400 30,150 30, 000 25,000 
Mn content 8,702 9,771 10,552 10, 000 8,000 
Mercur 76 pound flasks _ 3,133 a zs Pt t 
Platinum-group metals: 
Palladium troy ounces. _ 4,951 5,562 5,241 5,150 5,100 
Platinen do— 739 417 675 640 650 
Selenium metal, refined |... - -_- kilograms. . 50,360 52,840 46,251 *46,000 44,000 
Silver, refined, including secondary 
NES thousand troy ounces. . 4,679 5,125 5,214 4,190 34, 437 
inc: 
Concentrator output: 
Gross weignt 2. 183,938 173,817 167,907 150, 000 187,000 
Zn content 112,383 103,794 101,699 94,300 117,900 
Smelter, including secondary __________-_ 98,845 95,232 98,906 84,537 370 
NONMETALS 
Asbestos fiber) 9,036 10,304 9,959 12,106 313,591 
Füüô§Ü;à¹¹ . . ri zs 52,245 42,800 46,073 45,000 46,000 
eue hydraulic thousand tons. . 8,006 8,698 8,081 9,315 39.779 
ays: 
Fire clay: 
EIC EE 805,171 354,635 390,759 *400,000 500,000 
Calcined ~- -------------------- 81,949 110,863 105,680 €106,000 110,000 
Ts) 51» E S E 110,817 180,017 177,958 *180,000 190,000 
Feldspar,crude. - ------------------—- 56,146 48,013 1 56, 57,000 
Gypsum: 
Crude End e LL y eR 482,552 502,904 567,146 3570,000 580,000 
Calcined. ß rmm 96,540 99,722 119,041 *120,000 120,000 
Quicklime. -- -------—- thousand tons. _ 1,261 1,297 1,526 *1,600 1,700 
Hydrated __________________ do 786 758 875 e 3900 1,000 
Total. —2 EE E EAE do- 2,047 2,055 2,401 2,500 2,700 


See footnotes at end of table. 
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Table 1.— Yugoslavia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
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Commodity? 1977 1978 1979 1980” 1981* 
NONMETALS —Continued 
esite 
de ccu ee EE e 845,000 i 293,000 362,000 3300,000 
%%%«ͤũVm . 164, 180 151,782 145,723 *140,000 150,000 
Caustic calcinee⸗ 22s 8,763 8,166 9,939 *10,000 12,000 
Mica, all grades 139 69 338 300 250 
Nitrogen: N content of ammonia 
thousand tons... 417 416 416 *416 3421 
Fumi and related volcanic materials: Volcanic 
J E E E EAA S EEE 355,061 247,811 170,594 €170,000 180,000 
Quartz, quartzite, glass sand: 
Quartz and quartzite thousand tona. _ 483 221 239 240 250 
Glass sand_________________~- do... 1,448 1,717 1,928 *1,900 2,000 
Total o ⅛˙• v seri do... 1,981 1,944 2,162 €2,140 2,250 
Salt: 
)) ceu Lu eic E 20,576 20,966 20,500 NA NA 
From brines_ - - -----------------—-- ,000 192,000 192, 000 NA NA 
%%%. 8 85,210 ,231 137 441 NA NA 
Total ru uou A wee 298,786 298,197 349,941 377,000 3418,000 
Sand and gravel (except glass sand) 
thousand cubic meters 16,163 20,692 22,645 27,029 326,589 
Sodium compounds: Sodium carbonate .. do... 156,826 166,850 164,382 *165,000 170,000 
Stone (except quartz and quartzite): 
Dimension: 
e: 
Ornamental do- 55 58 69 NA NA 
GG «» 8 do— 6 10 5 NA NA 
Partly worked facing 
usand square meters 934 1,074 1,274 NA NA 
Cobblestones, curbstones, other 
thousand cubic meters 15 17 10 NA NA 
Dolomitee thousand tona. _ 382 557 673 NA NA 
i 77 eee eee do. ..- 8,149 8,778 4,125 NA NA 
Ee ON MANET M eee ie do- 6,743 ,603 8,053 NA NA 
Crushed and broken, n.e.s. 
thousand cubic meters 5,503 6,785 8,703 NA NA 
Milled marble and other do... 5,529 6,284 8,813 NA NA 
Sulfur and pyrite: 
Pyrite, gross weight _ _ _ _ _ — thousand tona. _ 894 406 452 450 400 
Sulfur: 
S content of pyr ite do... 166 171 190 e189 190 
Byproduct: 
Of metallurgy“ E RE do... 200 200 200 200 200 
Of petroleum do- 5 5 5 5 4 
Ü ue ms do... 371 376 395 *394 894 
MINERAL BUS AND RELATED 
Carbon black _ - - - -----------------—-- 23,884 25,823 23,261 €23,000 24,000 
Bituminouns thousand tons 510 471 434 388 3384 
Bowi sem do... 8,960 8,854 9,351 9,665 310,581 
Lini — A ĩͤ do— 29,611 30,359 82,329 86,949 341,279 
Total 232 Lu rn xe do— 39,081 89,684 42,114 47,002 352,244 
Coke 
Metallurgical. - - - - ----------- do... 1,662 1,718 2,161 NA NA 
Bree Fat" 103 143 175 NA NA 
Fun!! do. ..- 133 150 151 NA NA 
„„ e c oe Ene do...- 1,898 2,071 2,487 2,628 32,698 
Manufactured (excluding petroleum refinery 
gas): 
0 coke plants _ million cubic feet 9,401 14,117 18,890 NA NA 
m lignite gasification plants _do_ _ _ _ 3,467 4,025 3,749 NA NA 
er gas generators do- 915 721 401 NA NA 
Nii gross production do... 66,902 68,334 65,579 64,212 377,585 


See footnotes at end of table. 
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Table 1.—Yugoslavia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity? 1977 1978 1979 1980P 1981° 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Natural gas plant liquids: 
Natural gasoline and pentane 
thousand 42-gallon barrels_ _ . 100 98 149 NA NA 
Propane and butane _ do- 567 590 531 NA NA 
rf enc cunc ceu do... 667 688 680 NA NA 
Petroleum 
As reported! thousand tons_ _ 8,951 4,076 4,143 34,875 
Converted . thousand 42-gallon barrels_ .. 29,265 30,1 ,687 81,324 82,405 
Refinery products:” 
. See ee do ..- 18,964 20,230 22,177 21,318 320,119 
Liquefied petroleum gas do... 8,000 2,818 2,898 NA 
Jet fuel "RN 2,682 2, 2,695 NA NA 
a acs coat cr do- 76 81 NA NA 
Distillate fuel oil: Diesel.. do— 25,737 25, 894 29,214 24.790 32,292 
Residual fuel oli o---- 88,748 40,753 43,217 NA 
Lubricants. ~~... ___~_ do. ... 1,719 2,118 2,898 NA NA 
Paraffin do- 1 1 NA NA 
White spirit do... 212 216 250 NA NA 
Asphalt and bitumen do____ 3,254 3,842 4,497 NA NA 
Petroleum coke... ......- do. _ __ 336 362 300 NA NA 
Total ._-_---------—- do_ _ __ 94,870 99,565 108,525 NA NA 

*Estimated. Preliminary. NA Not available. 

1Table includes data available through June 18, 1982. 

In addition to the commodities listed, germanium, bentonite, common clay, and diatomite are also produced, and 
tellurium may be recovered as a copper refinery byproduct, but available information is inadequate to make reliable 
estimates of output levels. 

*Reported figure. 


“Calculated as the difference between reported total and reported primary figure. 

5Calculated as the difference between reported total and reported secondary figure. 

For ore production, see under Lead. 

7Excludes refinery which was as follows, in million cubic feet: 1977— 15,851; 1978—14,086; 1979—15,050; and 1980— 
not available; also excludes other materials produced by and used in the refineries as fuel. 


TRADE 


Tables 2 and 3 show latest available imports for fuels heavily taxed the coun- 
figures on trade in minerals. Dependence on  try's balance of payments. 
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Table 2.— Yugoslavia: Exports of mineral commodities 


(Metric tons unless otherwise specified) 
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Commodity 1979 
METALS 
Aluminum 
Bauxite A cue. 524,928 
Oxides and hydroxides: 
Alumina . n 895,378 
Other o lulu A aa 68,374 
Metal including alloys: 
JJ!» ³ t in 352 
Unwrought __.___ ~~~ ~~ 46,180 
Semimanufactures. — - - ----------- 50,302 
Antimony, regulus. - - - -- ------------- 975 
Arsenic metal, all forms .--------------- 52 
Cadmium motal, including alloys, all forms. .. . -~ - 133 
Chromium: 
Chromitttee 10,475 
Oxides, hydroxides, acid 125 
Cobalt: Oxides and hydroxides . kilograms_ . NES 
col Gre 
and concentrate Rem 
Sulfate se et ee nue 21,843 
Metal 5 all 
EOM € S ĩ ci an 7,948 
3 3 ü E 8,356 
Semimanufactures_._._......_-- 29,814 
Iron and steel: 
Ore and concentrate... LLL ~~ - 2 
Pyrite, roasted e!!! 48,302 
Metal: 
SOB o ⁵ð y ee L 45,611 
Pig iron, sponge iron, powder, hot 63,651 
Ferroalloyyhs ~~~ _ 148,458 
Steel, primary forma 22,494 
Semimanufactures: 
Bars, rods, angles, shapes, sections 133, 128 
Universals, plates, sheets... 36,691 
Hoop and tri 5,403 
Rails and accessories 32,049 
WIL . 6h A t 1.970 
Tubes, pipes, fittinggsg 102,241 
Castings and forgings, rou gg 4,401 
Ore and concentrate 13,496 
Oxides - .-------- 5 kilograma 72⁵ 
Metal including alloys: 
5 3 do... - SE 
Unwrought .------------------ 36,990 
Semimanufactures_ - _ - ----------- 2.377 
ium metal including alloys: r 
)).... T AEE 
Unwrought ~- -------------------—— xis 
Semi manufacture "n 


See footnotes at end of table. 


1980 United 
States 


11,537 
4 

50 
16,131 
10,535 


6,129 
14.884 
34.685 

Q) 
74,168 
44,833 
50,811 

120,558 
21,406 


98,694 


9,659 
8,598 
14,172 
5,530 
111,321 
4,986 


10,070 
1,534 


Destinations, 1980 
Other (principal) 


Czechoslovakia 128,950; Romania 
77, 302; East Germany 31,746. 


U.S.S.R. 179,482; Czechoslovakia 
19,655; Poland 14,296. 

U.S.S.R. '257, 312; West Germany 
85,854; Poland 85,808. 


West Germany 248; Italy 28 

East Germany 36, 739; Czechoslovakia 
7,037; Japan 2.628. 

Czechoslovakia 15,414; East Germany 
7,388; West Germany 4,828. 

U. $5. R. De Germany 225; 


ras rmany 18; United Kingdom 


Netherlands 21; Czechoslovakia 17; 
Italy 5. 


All to Czechoslovakia. 
All to Italy. 
All to Switzerland. 


Sweden 6,005; Finland 5,146; East 
Germany 3,979. 
rwv v 6,088; Turkey 2,000; Italy 


Switzerland 2,324; Italy 2,128; West 
fact Gen HM Sweden 2,000; 
n 
United m 1,539. 
sereni 278. West Germany 6,904; 


All to Hungary. 
Hungary 53,515; Austria 17,537; West 
Germany 3,11 6. 


"German 40 ie 55 1,992; West 


mania 24.027, 027; Italy 18,872; 
1 
MET 29,259; Japan 12,644; Austria 
H dci 10 858 Poland 10,445; Ital 
364 0 y 


U.S.S.R. 18,453; West Germany 
s 1780 Albania 14,224; Bulgaria 


1 
Poland 1,986; Bulgaria 1,757; Turkey 
1 eat Germany 1,224. 


5 
USS S 2,768; H 
oslovakia 


East G Germany 18,696; U.S.S.R. 
14,361; China 18, 970. 

Poland 1,200; Austria 1 ,083; West 
Germany 1,009. 


Bulgaria 8,165; Turkey 1,024; West 


Germany 
Te Germany 596; U.S.S.R. 490; Iraq 


All to Austria. 
U.S.S.R. 13,953; Czechoslovakia 9,926; 


Austria 2,216. 
Italy 691; France 415; Kuwait 192. 
e 


eet Germany 911 Austria 265; 
Fiet Poland 20. 
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Table 2.—Yugoslavia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


1980 United 


230 
80 


* 


20,437 


25 


1,946 


49 
3 
11,353 


4,251 
8,831 
193 


35 
19,565 
9,105 


31,086 
162 
4 


15,486 
2,820 
2,506 

19,077 

214 
406,746 


Commodity 1979 
METALS —Continued 
: Ores and concentrates 922 
Molybdenum metal including alloys, all forms 
kilograms_ . 7,135 
Nickel: 
Ore and concentrate do... 1,080 
Matte and speiss___________________ m 
Metal including alloys: 
BOARD. occ ecu 210 
Unwrought ___________________ 137 
Semimanufacture s 27 
Platinum group metals including allo 
Waste and eser c nee n 7 value $34,034 $113,575 
Unwrought ndi partly wrought troy ounces 64,205 308 
Silicon, elemental - ---—---------------- 26,496 
pd 2 
and concentrate kilograms_ _ ae 
Metal including alloys: 
Waste and sweepings ---.---- value. . $154,217 $692,713 
Unwrought and parey uro ht 
thousand i troy ounces - 3,009 
Tin metal including alloys: 
Unwrought --------------------—-- 114 
Semimanufactureese s 1 
Titanium: Oxides and hydroxid es 12,132 
Tungsten metal including alloys, all forms 
kilograms. _ 1,266 
Zinc: 
Ore and concentrate. |... - ----------- 6,600 
, oe ee mca 1,669 
Metal including alloys Bs 
pe d ENN ee 
Unwrouggnt „ 31,578 
Semimanufactures______________- 9,070 
Other: 
Ash and residue containing nonferrous metals. 23, 762 
Oxides, hydroxides, peroxides of metals 92 
Base metals including alloys, all forms, n.e.s _ _ 18 
NONMETALS 
rasives: 
Natural: Pumice, emery, RUM 205i 
Artificial: Corundum __________ 15,908 
Grinding and polishing wheels and stones 2,832 
Asbestos, crude______________________ 1,983 
Barite and witherite |... ________ 18,965 
Boron materials: Oxide and acid __________ — 542 
Cement 0 de Ln 359,920 
Chalk -——— d uL eee 2 
Clays and clay products: 
rude: 
Benton itte 297 
Fire Clay ĩðV⁴ RE 18,918 
MMOD oco LR EM Lus 5,618 
OUI, a oe te eek 556 
u 
Nonrefractor / 7,698 
Refractory including nonclay brick _ — - 77,120 


See footnotes at end of table. 


States 


Destinations, 1980 
Other (principal) 


All to West Germany. 


West Germany 78; Austria 20. 
W DOLAR? 155; Switzerland 105; 


Austria 66; Netherlands 65; Italy 58. 
ne Germany 29; Italy 22; Austria 


All to West Germany. 
nu Kingdom 675; West Germany 


U.S.S.R. 11,018; 1 West 
Germany 1 1,900; 


All to Austria. 


Czechoslovakia 586; West Germany 
114; United Kingdom 94. 


West Germany 29; Italy 20. 
Albania 2. 
Ean Germany 11,323; West Germany 


West Germany 3,185; Austria 1,066. 
Suyana 7,492; Austria 760; Romania 
Romania 175; West Germany 10; Iraq 


All to Italy. 

Czechoslovakia 11,044; U.S.S.R. 4,752; 
Hungary 3, 

Czechoslovakia 5, 756: West Germany 
1,167; U. S. S. R. 1 090. 


Sugaris 28,033; Italy 2,251; West 
Germany '601. 

Sweden 161. 

All to Czechoslovakia. 


niet 741: Italy 2,910; 
1 — oslovakia 1,891. 

Romania 1,200; ; Italy 322; Poland 286; 
West Germany 

ier ceres 2, 0 60 Romania 136; West 

Bro 18, 929; Afghanistan 69; 

West Ge 150; Italy 44; 
Czechoslovakia 20. 

FP oc 151,015; Tunisia 68,800; Malta 

Czechoslovakia 41; Italy 12. 


USSR. 1,301; Albania 50; Tunisia 
Italy 9,082; Greece 1,681; Hungary 


,107. 
Greece 6,564; U.S.S.R. 22. 
TOM Germany 412; Greece 50; Italy 


U.S.S.R. 5,245; Austria 2,480; Libya 
2,311; Italy 1 794. 

Romania 23,872; a 18,718; 
West Germany 8 ; 


1124 


MINERALS YEARBOOK, 1981 


Table 2.— Yugoslavia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
lite and chiolitW «4 4 
NUE Ti Lge cl ce 9,695 
Fertilizer materials: 
Nitrogenous_ s 46,630 
Phosphatic. — — - - - -- -----------—-— 98,787 
PPE NSE E AL N 8 1 
Other including mixed ___________- 819,248 
Ja ĩð E E ( ROI Oe 20 
Graphie, 5 ————— => 
ypsum an . ac es 
3 : JJ ri 
Magnesit 28,825 
Mica: Worked including agglomerated splittings iis 
5 „ a 
oe E ee eee 75,825 
Salt and brine ____.._.._-__-- ~~~ 3,078 
Sodium and potassium compounds, n.e.s.: 
Caustic potash _ — —- - ---------------- 2,349 
Caustic oda 2,102 
Eh ol cuc e EAE E E E E 326 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... ..-..- 50,151 
Worked. o Ln ocu 4,254 
Gravel and crushed rock |... 5,195 
Limestone, except dimension 8 
Quartz and quartzite _.-------------- 18,056 
Sand excluding metal- bearing 3,294 
Sulfur: 
Elemental: 
Other than colloĩd all 5,334 
111141 s SL sc 1,209 
Sulfuric acid 162 
one ae iet pyrophyllite _ - 590 
Ae EERE PIRE “ͥ˙ 1,820 
lag, dross, and similar waste, not metal iod 
t FU a 8 
Asphalt and bitumen, naturaall!ll 8 
Coal: Lignite including briquets. .. 375,118 
Coke and semicoke _________________-- 307,538 
CCC 459 
Peat — EI and li litter 1.820 
ONIS RIS 8 42 gallon barrels. 4,837 
5 33 ENS 448 
Distillate fuel oil do 584 
Residual fuel oil _. ..._..._._- DE 269 
Lubricants __ ~~~. do- 349 


See footnotes at end of table. 


1980 United 


States 


Destinations, 1980 
Other (principal) 


All to Malta. 
Hungary 9,480; Czechoslovakia 1,340; 
Greece 558. 


Turkey 44 1 5 8,002; West 


Hungary E TS. Czechoslovakia 
USS. iN 28,813. 
Turkey 168,940; Nigeria 109,196; 


All to Grexce ae 


All to West Ge 


Hungary 3,814; U USS. R. 9. 
Hungary 71,795; Greece 135; U.S.S.R. 
13 


U.S.S.R. 7,126; Poland 5,928; Italy 
4,052; Hungary 2,948. 


All to U.S.S.R. 


P 

USSR 620; France 300; Romania 

Iran 3,200; Netherlands 2,414; West 
Germany 1,650. 

Italy 1,632; Iran 500. 

us Airy via. Czechoslovakia 16,881; 

Germany 2,564. 

Austria 3,847; Crechoslovakia 1,980; 

surgery 3,505 baie .365 
Csechoslovakia 421. 

1 Germany 11,918; East Germany 


Albania 2,999; G 491; 
1,081. ‘ nmm 


Bulgaria 1 ,000; Hungary 138. 
Australia 187 5. 

Italy 80; 

All to 


Greece 4,159; Austria 166. 
Austria 1,382. 


A 245. 
Italy 322; Austria 125. 


Lari Ze NUM 18. 

nited Kingdom 64; France 35; 
Switzerland 17. 

Austria 15; Greece 18; Panama 8. 

United Kingdom 12; Malta 11; Sudan 


5. 
Austria 298; Czechoslovakia 81; 
Poland 11. 
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Table 2.—Yugoslavia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum refinery products —Continued 


Other: 
Mineral jelly and wax 


thousand 42-gallon barrels. . 
9 


White spirit d 


residues 
Mineral tar and other coal -, 
gas- derived crude chemi 


Less than 1/2 unit. 
May include other precious metals. 


1979 


46 

6 

43 
36,727 


1980 


30 

2 

29 
43,090 


United 
States 


Destinations, 1980 
Other (principal) 


West Germany 16; Italy 10. 
All to Austria. 


West Germany 22; Poland 3; Libya 1. 


Italy 39,177; West Germany 2,218; 
Austria 1,688. 


Table 3.— Yugoslavia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


Oxides and hydroxides _ - - ----------- 
baer ie including alloys: 


Antimony: 
Ore and concentratttte 


Beryllium metal, all forms -- kilograms_ . 
Bismuth metal, all form do- 


Oxides, hydroxides, acid _____________ 
Cobalt: Oxides and hydroxides |... 


Copper: 
Ore and concentrate _______________ 


Iron and steel: 
Ore and concentrate thousand tons 


See footnotes at end of table. 


1979 


63,883 
1,367 
34 
41,219 
8,510 


3,261 


138 


635 
5,012 


297,919 
378 


1980 


217,595 
1,285 
(*) 
58,638 
8,592 


4,201 
2 

102 
85 


4315 
218,799 
184 

17 


47,817 
1,030 
50,412 
2,309 


1,640 
50 


United 
States 


Sources, 1980 
Other (principal) 


Guinea 129,141; Ghana 34,300; 
Greece 22,404. 

West Germany 1,076; Italy 22. 

SADY y from West Germany and 

U.S.S. R 4 47 ,655; t 4,901; 
Hungary 2, mania 1 ,823. 

France 3,14 8,151; West Germany 2,021; 
Switzerland 1,290. 

eun 7 2,682; Turkey 748; Morocco 

All from United Kingdom. 

Belgium-Luxembourg 33; West 

rmany 31; France 26. 
U. ds .R. 50; Netherlands 20; West 


y 11. 
West Germany 82; Switzerland 15. 
Belgium-Luxembourg 4,005. 


apana 201,115; U.S.S.R. 63,519; Iran 
U. dd R. 700; ; West Germany 67; 

u 
Belgium Luxembourg 8; Netherlands 
n 20,258; Chile 14,816; Peru 
U.S.S.R. 1,010; West Germany 14. 


Peru 30,751; Zambia 14,905; Chile 
4,108. 


West Germany 1,081; Xr 517; 
Austria 190; U.S.S.R. 13 


Peru 617; India 600; U.S.S.R. 140; 
Brazil 119. 
All from Romania. 
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Table 3.— Yugoslavia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel —Continued 


Pig iron, sponge iron, powder, shot 
Ferroalloyynhss „ 
Steel, primary form 


Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universals, plates, sheets 
isis and strip 


Tubes, pipes, fittings - - - ------- 
Castings and forgings, rough ----- 


Lead: 
Ore and concentrate 
Oxi 


Magnesium m ieri including alloys: 


nwroug F;; ee A VLL 


Manganese: 
Ores and concentrates 


Mercury 76-pound flasks.. . 

Molybdenum metal including alloys, all forms 
ic 

Matte and speisss „4 


iv 88 kilograms.. _ 
Unwrought _________________- 
Semimanufacture s 

Platinum group metals including alloys, 
unwrought and partly wrought: 
Platinum _____________ troy ounces. _ 
Othet’ — als ee do— 


Silicon, elemen tall 
Silver metal including alloys, unwrought and 
partly wrought ___ thousand troy ounces 


Tantalum metal including alloys, all forms 
a kilograms_ _ 
in: 


Ore and concentratttte 
Oxide ais md 8 
Metal including alloys: 
Unwrought 
Semimanufactures ___ — 


Titanium: 
Ore and concentrate 


Tungsten metal including alloys, all forms 
See footnotes at end of table. 


1979 


264,800 
"100,534 
1,985 
958,715 


204,194 
466,031 
104,811 
2 
113,532 
3,438 


1,978 


1,124 
9,539 


1980 United 
States 
395,759 2i 
48,677 (1) 
6,884 293 
994,908 ze 
222,168 22 
471,182 3,492 
129,432 2 
28,499 43 
43,374 8 
69,601 303 
2,639 (* 
2.731 ee 
,994 6 
10,161 E 
23 t 
863 50 
14 _ 
131,058 18 
1,176 me 
541 Siz 
15 "I 
90 ae 
45 zs 
1,960 (*) 
776 12 
6,495 (3) 
513,505 8 
226 () 
16,543 6 
760 311 
2 at 
5 ei 
1,081 Lun 
36 () 
52,142 TN 
,961 18 
24 (1) 


Sources, 1980 
Other (principal) 


U. S. S. R. 333,926; Bulgaria 17, 443; 
Sen 9,183; Netherlands 9,079. 

Brazil 19, 495; West Germany 16, 941; 
Canada 1 1,11 2. 


West 8 4,226; France 1,033; 
Norway 

Czechoslovakia 270,252; U.S.S.R. 
220,923; Romania 101 903. 


Czechoslovakia 57,693; West 
Germany 42,040; Poland 25,158. 

Czechoslovakia 105,530; West 
3 712,833; Austria 51,395. 
West Germany 43, 699; Poland 34, 601; 
Czechoslovakia 28,4 495. 

Austria 22,331; USSR. 1 ,996. 

West Germany 11,449; Austria 5,131; 
Czechoslovakia 4, 

West Germany 15 957; East Germany 
14,952; Italy 8, 073. 

Czechoslovakia 1, 189; West Germany 
699; Italy 255. 


All from Greece. 
Austria 1,388; East Germany 640; 
Bulgaria 611. 


Peru 4,914; Bulgaria 3,826; Mexico 
West Germany 21; Italy 2. 


U. S. S. R. 665; Norway 140; France 10. 
Switzerland 9; France 4. 


Gabon 33, yd Botswana 30,161; 
U.S.S.R. 29 470. 

France 712; Greece 153; Belgium- 
Luxembourg 121. 

Switzerland 290; China 250. 

Austria 11; United Kingdom 2. 


Netherlands 48; United Kingdom 39. 

All from Austria. 

U.S.S.R. 1,751; Australia 150; West 
German y 52. 

West Germany 307; U.S.S.R. 160; 


Hungary 89. 
M ER 3,762; United Kingdom 
Italy 512,765; United Kingdom 611. 
Italy 224. 
Switzerland 6,165; West Germany 
65; France 54. 
West Germany 434; Austria 11. 


All from West Germany. 
West Germany 4. 


China 783; Malaysia 140; Bolivia 29. 
— Germany 31; United Kingdom 


Australia 48,987; Canada 3,143. 

West Germany 920; France 575; 
Belgium-Luxembourg 192. 

Poland 6; Austria 5; West Germany 4. 
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Table 3.— Yugoslavia: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 " c" 
9 Other (principal) 
METALS —Continued 
Zinc: 
Ore and con centrale 55,760 65, 227 _. Peru 48,816; North Korea 3,771; 
Spain 3,450; Greece 3, 70. 
Oxideli- on mene ELE 269 808 West Germany 500; East Germany 
100; Nether ands 100. 
Metal including alloys: 
Sera kilograms_ _ ZA 25 _. All from West German 
Unwrought ------------------ 4,779 1,209 De sa faa 4,251; Bulgaria! 1 ,642; Italy 
Semimanufactures_ __ s 162 45 (1) Italy 34; France 10. 
Other: 
Ores and concentrates of vanadium, 
tantalum, zirconium ______________ 1,596 1,832 60 ser 930; West Germany 781; 
Ash and residue containing nonferrous metals 1,071 2,022 es Austria 1 085; Switzerland 883; Italy 
Oxides, hydroxides, peroxides of metals 1.135 1,304 13 West CU ET 530; Japan 277; 
U.S.S.R 
Metals: 
Alkali, alkaline-earth, rare-earth metals 202 118 France 100; West Germany 4. 
Pyrophoric alloys -------------- 4 4 _. China 2; France 2. 
Base metals including alloys, all forms - 774 703 71 "n 162; Netherlands 148; China 
NONMETALS 
Abrasives: 

Natural: Pumice, emery, corundum, eto 191 304 _. Denmark 184; Italy 83; Greece 25. 

Artificial: Corundum ______________~- 1,873 1,460 12 West Germany ; France 45; 

olan 
Diamond dust and powder _ _ _ _ kilograms. _ 21 — 8,765 3 West Germany 8,734; Switzerland 16. 
Grinding and polishing wheels and stones EN 706 656 14 nunta e 273; 73; Italy 69; West Germany 
Asbestos, crude ___________________- 47,475 60,023 _ Us. SSR R. 6 260; Canada 12, 184; 
Botswana 10, 183. 

Barite and wither ite 1.204 1.146 36 West E 3 d 120 Czechoslovakia 
200; U.S.S. 

Boron materials: 

Crude natural borates  .. 28,289 32,717 17,662 Turkey 12,550; Peru 2,000. 

Oxides and acids 123 69 "M France 5i 45; : West Germany 18; Austria 
Bromine- - - - -------------------——- 10 KU Mainly from Netherlands. 
Gn Eas 1,107,707 793,007 13 U.S.S.R. 358,943; H 133,885; 

Czechoslovakia 87,976. 
1 ee eee 12 840 1,108 ees erence 490; Austria 250; Switzerland 
Clays and clay products: 
Crude clay: 
Bentonite _ - ----------------- 19 21 — Austria 20; West Germany 1. 
Fire clay - - - - -------------—-- 38,771 40,580 1,908 Czechoslovakia. 36,096; United 
Fuller’s earth, chamotte |. 2,294 2,078 18 Czechoslovakia 1,609; France 440. 
Ka80ll anaa re 75,804 86,363 4,982 Czechoslovakia 31 ATI; U.S.S.R. 
17,112; East Germany 15,590. 
Other 2 ocn lnc LE 16,946 12,030 (1) Poland 6, ,261; Czechoslovakia 5,458; 
West Germany 
Products: 
Nonrefractory ---------------- 23,233 13,814 (1 Czechoslovakia 7,701; Italy 3,194; 
Mrs 1,220. 
Refractory including nonclay brick _ _ _ _ 37,119 36,152 236 "e dud 14,851; France 7,020; 
y 3,330. 
Cryolite a and chiolite |... 5... 913 1,13 -- Mainly from Denmark. 

mond 

Gem, not set or strung . carats__ 120,000 5,000 -- Mainly from West Germany. 

Industriaaaalll do. .. 105,000 295,000 50, 000 ii oi re eae Uni 
Diatomite and other infusorial earth . - 285 421 209 ae 110; ; Denmark 3 37; West 

y 20 
Feldspar_ 3.3 tee . es 1,150 1,154 en France 1. ce 1,156; Norway 3. 
Fertilizer materials: 
Crude: 
Nitrogenous______________-__- 2 2 _. All from France 
Phosphatic |... thousand tons 896 1. 383 ~- Togo 468; Morocco 435; Jordan 245. 


See footnotes at end of table. 
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Table 3.—Yugoslavia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 f 
E scs Other (principal) 
NONMETALS —Continued 
Fertilizer materials —Continued 
Nitro ; 208,242 304,050 H 138,090; U.S.S.R. 85,708; 
itrogenous_ -— ---------------- ; s ungary 
Czechoslovakia 4 40,974. 
Phosphatic Coq 48,804 42, 686 — Tunisia 38,200; Romania 4 „436. 
, ----------------- 394 996 461 798 a East German y 247 828; U. S.S.R. 
Other including mixed |... 65,163 101,355 -. Romania 81,388; Hungary 28,324; 
Poland 24, 966. 
Ammonia ~- —-----------------—- 95,946 93,562 ux Eb rib 70, 958, Romania 14,187; 
Fluorspar _____________ 4„„ 5,121 5,716 es West 5 1 987; China 1,972; 
East Germany 1,054. 
Graphite, natural - - - - - -------------- 1,824 1,843 29 Czechoslovakia 854; Austria 469; 
U.S.S.R. 304. 
Gypsum and plasters - —- —- - - - ----------- 8 33 West Germany 25; Italy 8. 
Iodine NEN NOU aS 8 71 60 _. Japan 56; diris 8. 
Fo MEC TEC ES s 60 Fes from Aust 
Magnesit „„ 43,882 76, 429 (1) 057113 37,830; China 27,815; Turkey 
Mica: 
Crude including splittings and waste 1,177 687 () India 276; Austria 173; Norway 155. 
Worked including agglomerated splittings .. . 129 132 _. Austria 46; Czechoslovakia 40; 
Be ium-Luxembourg 19. 
Pigments, mineral: Iron oxides, processed 2,880 2,154 (1) n 55 R 227 973; pe um 
France 13 
Precious and semiprecious stones: 
at ura kilograms.. — 128 110 West Germany 108; Switzerland 6. 
Synthetic — —- - -------------- do... 701 334 8 AU etd Switze Sand 67; 
Pirie onu ua c ⁰ LU cu 124,227 68,413 -- USSR. 40,772; M C cad 14,579; 
Albania 7,061. 
Salt and brine ~- ------------------— 194,103 282,389 -- Romania 193,570; Tunisia 60,096; 
U.S.S.R. 16,965 
Sodium and potassium compounds, n.e.s.: 
Caustic potash ~- k 203 211 (1) Czechoslovakia 205; Italy 5. 
Caustic oda 44„ 264,904 272,958 (1) Prance tais 42 357 West Germany 45,488; 
///] §˙’.w eS 25,862 75,391 ME Mm dn 31 ,481; Austria 16,626; 
Romania 12, 962. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 4,457 3, 545 -- Greece 2,042; Italy 939; East 
Worked .. dll 327 1.574 --  USS.R. 1, 302; Italy 262. 
Dolomite, chiefly refractory- grade 1,563 25 EUM Austria 20; Norwa 
Gravel and crushed POR 5 2n oh 158,751 44,493 es Hungary 43,719; Italy 476 
uence stig tc 5 rM IER 64,812 28,182 4 Hungary 22,660; Italy 5,441. 
RR eg eee 13,470 11,750 137 West Germany 7,246; Greece 4,213. 
d e otal bearing 109,905 82, 062 394 West Germany 24, 681; H T 
19,330; East Germany 18 
Sulfur: 
Elemental: 
er than colloidal .. . ........- 66,642 56, 417 -— Poland 55,923; Ital y 444. 
e, -----------—- 1,078 ates West Germany 446; Italy 47; United 
Kingdom 9. 
Sulfur dioxide |... 400 5 -- All from Italy. 
Sulfuric acidododü 88,225 63,913 ( Hungary 60,585; Austria 3,029; 
mania 
Talc, steatite, soapstone, pyrophyllite 4,611 5,121 — West Germany 2 310; East Germany 
821; Austria 698. 
Other: 
G%%%/%—ͤéͤñ Se eius 16,606 14,728 138 Hungary 11,871; Austria 970; 
Switzerland 821. 
Slag, dross, and similar waste, not metal- 
); EE A ĩ EE 454,273 439,950 -- Italy 286,603; Austria 93,551; 
Oxides, hydroxides, ides of EE 
es, hydroxi peroxides of magnesium, 
strontium, bariunnnnn T9 64 n 


See footnotes at end of table. 


East Germany 40; West Germany 14; 
France 6. 
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Table 3.—Yugoslavia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 United 
MINERAL FUELS AND RELATED 
MATERIALS 
As ek and bitumen, natural! 2,188 2,615 319 Albania Austria 78. 
cia E enn 20,680 21,855 47 Italy 18.631; France 2099, West 
2,088. 
Coal and briquets: 
Anthracite and bituminous 
thousand tons 9,536 3, 558 1,081 M ee 1,814; Czechoslovakia 598; 
C Se . 51,550 111,948 SR U.S.S.R. 60,550; West 
81,414; East Germany 19, 
Coke and semicollkaeea „ 19,242 54,745 2,891 I 2; YN 11 669; United 
Gas, natura million cubic feet. 83 63 _. All ET 
Hydrogen, helium, rare gases 18 8 M Belgium: Luxembourg € 4; Italy 2; 
Peat including briquets and litter 13,514 9,722 --. USSR. 5,137; Poland 2,693; 
Hungary 1,569. 
Petroleum and refinery products: 
Crude thousand 42.gallon barrels. _ 87,675 81,215 -.  USSR. 35,522; ri eaten Libya 
7,010; Nigeria 4 
Refinery products: 
CCC do- 188 81 = 35 
PTT do- 248 137 aa Italy 80, 80; Czechoslovakia 55. 
Distillate fuel oil |... do- 805 1,512 4 U S. R 1,176; Romania 820; Italy 7. 
Residual fuel oli do... 6,702 4,626 2 S.S.R. * 718; 
Lubricants... ---.-- do 653 669 10 d 44; Italy 123; Hungary 91; 
Other: i 
Liquefied petroleum gas do- F990 974 M ia 412; Hungary 348; West 
Mineral jelly and wax _ .. do 25 20 () | West Germany 8; East Germany 4; 
Petroleum coke... c T183 293 136 Norway 82; U.S. S. R. 34; Albania 30. 
Bitumen and ether residues 
EUN 791 21 -- Albania 12; Austria 7. 
Bituminous mixtures do- 15 4 () Hungary 2; West Germany 1. 
Mineral tar and ether coal-, leum-, and 
icals ee osos 147,648 37, 650 15 8 12,899; Italy 8,288; Hungary 
"Revised. 
Less than 1/2 unit. 
*Quantity unreported; imports valued at $481. 
COMMODITY REVIEW 


METALS 


Aluminum.—Discovery of a new bauxite 
deposit, completion of a new aluminum 
smelter, expansion of another smelter, and 
the closing of an alumina plant were the 
highlights of the aluminum sector of the 
mineral industry during 1981. 

A new deposit of bauxite was discovered 
in the vicinity of the city of Titovo Uzice in 
western Serbia. Reportedly, the zone of 
bauxite mineralization covers an area of 
about 30 square kilometers located on the 
slope of the Zlatibor Mountain, near the 
village of the Mackat, extending toward the 
villages of Nikojevici, Rozanstvo, and Siro- 
gojno. Except for claims that the reserves of 
the deposit are large and that the bauxite is 


of good quality, specific information was not 
made public. 

At Bacevici, near Mostar, BiH, a new 
92,000-ton-per-year aluminum smelter 
started production in the first quarter of 
1981. The plant has 256 electrolytic cells 
and includes an anode plant and a foundry. 
Technology was provided by the French 
concern Péchiney. The new smelter at Bace- 
vici should reach its design capacity during 
1982. 

At the aluminum smelter at Titograd, 
Montenegro (Kombinat Aluminijuma Tito- 
grad), facilities for smelting an additional 
50,000 tons per year started production at 
the beginning of 1981. With the new addi- 
tion, the Titograd smelter has a capacity of 
100,000 tons per year of aluminum metal. 
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The 300,000-ton-per-year alumina plant 
at Obrovac operated by Jadral closed down 
in the fall of 1981 for economic reasons. The 
plant was placed in standby status, and 
during the rest of the year, efforts were 
made by all concerned to find solutions for 
the financial problems in order to restart 
production sometime in the future. At year- 
end, it appeared that the dismantling of the 
factory was not being considered. 

Antimony.—At Zajaca in Serbia, a facili- 
ty with capacity to produce 365 tons of 
antimony trioxide per year started produc- 
tion. Plant technology was designed by 
Yugoslav scientists. In addition, a new zinc- 
antimony mine, Vinogradi, operated by the 
Rudarsko Metalurski Kombinat Zajaca 
(RMKZ) and located at the village of Ruje- 
vac near Stolica in the western part of 
Serbia, started production. Reserves at 
Vinogradi were reported at 1 million tons of 
antimony-zinc ore, but metal content of the 
ore was not reported. The nearby flotation 
plant at Stolica was modernized in order to 
recover zinc. RMKZ is the major antimony 
producer in Yugoslavia and operates all the 
new Serbian facilities. 

Copper.—At the Bucim copper mine and 
flotation plant in Macedonia (total invest- 
ment 2.5 billion dinars), the year 1981 ended 
with a deficit of about 400 million dinars 
(about U.S. $10 million). The financial diffi- 
culties resulted from a lower ore grade than 
expected, although mining was switched to 
supposedly richer ore in 1981. Apparently 
the grade of ore in deposits near Bucim had 
been overestimated. Latest reports indicat- 
ed a request by the management for new 
investment to triple the mine and mill 
capacity so that the operations could be- 
come economic. 

The development of the Krivelj copper 
mine and mill near Bor, Serbia, continued. 
Denver Equipment, a division of Joy Proc- 
ess Equipment Inc., received a large order 
for delivery of milling equipment for the 
Krivelj project. The new equipment will be 
installed in the second stage of mill con- 
struction at Krivelj, scheduled for produc- 
tion in 1983-84. 

Iron and Steel.—Stagnation of the iron 
and steel industry was evident in 1981. 
Modernization of the Zeljceara Boris Kidric 
steel plant in Niksic, Montenegro, was the 
only activity of any significance. Reported- 
ly, when completed the Boris Kidric plant 
will have an annual capacity of 315,000 tons 
per year. 

Mercury.—During 1981, the possibility of 
restarting production of the Idria Mine in 
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Slovenia was examined, but no decision had 
been made at yearend. 

Nickel.—The startup of the Kavidarci 
(capacity 16,000 tons per year of contained 
nickel) ferronickel plant and nickel mine in 
Macedonia was delayed. Unspecified techni- 
cal and financial difficulties were mention- 
ed as the cause. The new date for the be- 
ginning of Kavadarci's production was 
sometime in 1982. 

Development of the Glogovac ferronickel 
plant and nickel mines in Kosovo (also 
known as Kosovo plant and mines) contin- 
ued during 1981. Two mines, Cikatovo near 
Glogovac and Glavica near Lipljan, were in 
the last stages of development. The first 
tonnage of ore was expected in late 1982 or 
early 1983. The ore will be used in the 
ferronickel plant at Glogovac. The oper- 
ations of Cikatovo and Glavica mines are 
based on 25 million tons of ore with an 
average nickel content of about 1.3%. The 
content of gangue minerals in ore was 
reported as follows: Silicates 40% to 50%; 
iron oxide 19% to 34%; bauxite 0.5% to 5%; 
magnesium oxide 3.0% to 10.0%; calcium 
oxide 0.3% to 1.0%; chromite 0.2% to 2.0%; 
manganese oxide 0.2% to 0.6%. In addition, 
another deposit with reserves totaling 5 
million tons was discovered in the same 
area. The grade of ore from this deposit was 
not reported. 

Construction continued on the ferronickel 
plant at Glogovac (capacity 12,000 tons per 
year of contained nickel). The new plant 
was designed by experts from the U.S.S.R. 
and most of the equipment for the smelter 
will be made in the Soviet Union. All raw 
material used at the smelter was to be 
domestic except anthracite. However, it was 
hoped that domestic dried lignite from near- 
by Kosovo mines would be found to be a 
suitable replacement. 

Total investment for the project by the 
large enterprise Rudarsko Hemiski Kombi- 
nat Kosovo reportedly should reach 6 bil- 
lion dinars. 

Titanium.—Exploration led to the discov- 
ery of titanium deposits in the Timok River 
in the Trgoviste area and also near Maribor 
in Slovenia. No details were available as to 
the size of the deposits or grades of ore. 
These two deposits are the first titanium 
discoveries in the country. 


NONMETALS 


Ammonia.—Construction continued on a 
280,000-ton-per-year ammonia plant at 
Pancevo, Serbia. Completion of a 369,000- 
ton-per-year plant at Kutina, Croatia, was 
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delayed, and startup was planned for 1982. 
Both plants will use natural gas feedstock. 

Asbestos.—Around Stragari, Serbia, site 
of an existing asbestos mine, new reserves 
were discovered. The quality of the asbestos 
was not reported but the size of the reserves 
was described as large enough to sustain 
present mine output for the next 50 years. 
The Rudarsko  Energetsko  Industrijski 
Kombinat Kolubara (REIK Kolubara) 
through its Kolubara asbestos division oper- 
ates the Stragari Mine. Reports indicated 
that new capacity at Stragari was planned 
to produce 500,000 tons of asbestos ore per 
year equivalent to 47,000 tons of asbestos 
concentrates. 

Bentonite.—A new bentonite deposit was 
discovered near Sipovo in BiH. Reserves 
were estimated at 1 million tons. Plans call 
for opening a mine with a capacity of 25,000 
tons of bentonite per year. 

Cement.—At Popovac, Serbia, site of 
an existing cement plant, an additional 
800,000-ton-per-year cement plant started 
production in the fall of 1981. The Popovac 
plant, fired with fuel oil, experienced diffi- 
culties in purchasing fuel oil for its oper- 
ation during the rest of the year and its 
output was below that planned. 

Financing of new cement plants at Bela 
Palanka and Golubac, both in Serbia, and 
expansion of the Kosjeric plant in Serbia 
were not assured by the end of the year, but 
1985 was given as the completion year for 
all three projects. 

Fluorspar.—A deposit of fluorspar was 
discovered at the village of Ravnaja near 
Krupanj, Western Serbia. Reserves were 
estimated at 1 million tons of unreported 
grade. Apparently this is the first economic 
deposit of fluorspar in the country. 

Lime.—In the Ba village, near the town 
of Ljig, Serbia, a 50,000-ton-per-year lime 
plant went onstream during the summer 
of 1981. Equipment for the plant was 
purchased in the Federal Republic of Ger- 
many. 

Marble.—Although completed 2 years ago 
in Cer near Kicevo, Macedonia, a marble 
quarry with a plant for cutting marble 
remained closed after 2 months of trial 
production. Lack of heat in the plant was 
reported as the principal reason for the 
delay. The installation is located in an 
altitude 900 meters above sea level, and 
temperatures are too low for workers to 
work without heat. Rosponsibility for not 
installing heating in the plant had not been 
determined at yearend. 
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Phosphate.— Development of a phosphate 
mine, Lisina near Bosilegrad in Serbia, was 
delayed for lack of funds. Lisina will be the 
first phosphate mine in Yugoslavia. 


MINERAL FUELS 


Low-rank coals, mostly lignite, were the 
principal energy source produced in the 
country during 1981, but Yugoslavia re- 
mained greatly dependent on imported 
high-rank coals, crude oil, and natural gas. 
High prices for imported fuels continued to 
impact heavily the country's trade balance. 

Coal.—In Serbia, the largest coal-pro- 
ducing state in Yugoslavia, exploration con- 
tinued at the Kovin lignite deposit and the 
deposit at Fruska Gora, both in Vojvodina, 
Serbia. 

A new coal deposit was discovered near 
Petrovac na Mlavi, eastern Serbia, with 
reported reserves of about 40 million tons of 
coking coal. 

At the Bogovina Mine near Boljevac, 
Serbia, a new mine was planned near the 
existing one that it will ultimately replace. 
Exploratory work has confirmed about 4.4 
million tons of brown coal located in the 
new, so-called Eastern field. 

At Rosna near Pozega, Serbia, site of an 
old mine closed 7 years ago, new reserves of 
about 3 million tons were discovered. Re- 
ported to be economic, lignite production by 
opencast mining is possible. 

At Kolubara, Serbia, a new lignite drying 
plant planned to start production in 1985 
with an annual capacity of 855,000 tons of 
dried lignite. In addition, it is expected that 
a plant for lignite gasification, of unspeci- 
fied capacity, may be built at the Kolubara 
Mine after 1986. 

In Bosnia, the largest known coal-pro- 
ducing region, exploration and preparation 
for production continued at the Juzna Sink- 
linala Mine near Tuzla in BiH. Plans call 
for a 3-million-ton-per-year opencast mine 
to start production by 1986. 

At the Rasa Mine in Istria, Croatia, the 
largest producer of bituminous coal in the 
country, work continued on developinent of 
a new mining field, Tupljak. Plans for the 
new facility have set a yearly production 
target of 325,000 starting in 1985. Proven 
reserves of bituminous coal at Tupljak were 
reported at 8 million tons. 

Petroleum and Natural Gas.—During 
1981, INA of Zagreb, Croatia, the largest 
crude oil producer and refiner in the coun- 
try, decided to ask large foreign oil compa- 
nies to bid for joint offshore ventures in the 
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Yugoslav area of the Adriatic. Reports indi- 
cated that concessions should be granted 
during the first quarter of 1982. Although 
joint ventures for oil and gas exploration in 
the Yugoslav part of the Adriatic are not a 
new development, INA's concessions and 
the size of exploration should by far exceed 
the area of exploration carried out in the 
southern part of the Adriatic by Jugopetrol- 
Kotor and Buttes Gas & Oil Co. of the 
United States. 

About 10 wells were drilled on the Adria- 
tic shores. Gas was discoverod in the north- 
ern part of the Adriatic. In the Pannonian 
Basin, discoveries of oilbearing formations 
were announced below the gas formation in 
Boksic Lug Field, Slavonia, Croatia. In both 
places, details on the size of the reserves 
and on other specifics were not available. 
About 25 drilling rigs were active through- 
out the country, and a total of 328,575 
meters were drilled. 

INA's enterprise for oil and gas produc- 
tion, Naftaplin, produced about 62% of the 
total country's crude oil output. Benicanci 
in Slavonia remained the largest producing 
oilfield in Yugoslavia during 1981. 

Refining capacity at the disposal of the 
Yugoslav petroleum industry remained the 
same as during 1980 (about 25.5 million tons 
per year). Refinery utilization was approx- 
imately 58%. Of the total crude oil process- 
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ed in Yugoslavia, about 71% was imported 
oil. Table 3 shows details of crude oil im- 


ports. 

During 1981, the last leg of the pipeline 
that connects the Adriatic coast at Barkar 
near Rijeka and the inland refineries was 
completed with a connection to the Lendava 
refinery. 

Uranium.—The first nuclear powerplant 
in Yugoslavia started production at the end 
of 1981. The 615-megawatt plant, con- 
structed by Westinghouse of the United 
States, is located at Krsko, Slovenia, near 
the border with Croatia. 

Development of the first uranium mine 
and mill at Zirovski Vrh continued. Regular 
production of yellow cake was to start 
during 1982, and output was planned at 120 
tons annually. After enrichment abroad, 
fuel from domestic ores should be used in 
the Krsko plant by 1985. 

Exploration for lead and zinc led to the 
discovery of uranium near Probistip in 
Macedonia, and preparations were under- 
way to open this, the first uranium mine in 
Macedonia. Data on grade of ores and size of 
the deposit were not made public. 


!Physical scientist, Division of Foreign Data. 
version to US. 5 3 — rs £ yearend, “the 
official exchange rate was 42 dinars= 


The Mineral Industry of Zaire 


By Miller W. Ellis! 


In 1981, Zaire continued to be the world's 
leading producer of cobalt and industrial 
diamonds and the sixth largest producer of 
copper. Mineral commodity exports provid- 
ed 86% of the country's $1.7 billion foreign 
exchange revenue, with copper accounting 
for $825 million; cobalt, more than $200 
million; and both petroleum and diamonds 
more than $100 million each. Zaire's fore- 
most mining company, La Générale des 
Carriéres et des Mines du Zaire (Gécamines) 
announced a near-record year for copper 
production and zinc exports. Cobalt produc- 
tion was about the same as in 1980, but 
export sales slumped badly until the U.S. 
General Services Administration (GSA) ap- 
proved the purchase of 2,359 tons for its 
strategic stockpile. The negotiated price 
was $15 per pound. 

The International Monetary Fund (IMF), 
apparently pleased with Zaire's economic 
progress during 1980, discussed the grant- 
ing of extended financial credit during early 
1981. On June 23, it announced that an 
Extended Fund Facility (EFF), totaling 912 
million Special Drawing Rights or $1,058 
million, would be made available to Zaire 
during the period June 1981 through 1983 
in order to promote a revival of the econo- 
my, reduce the inflation, and improve the 
balance of payments. This was reportedly 
the largest credit ever advanced to an 
African country by the IMF. 

The EFF plans call for the country to 
invest some $1.6 billion in basic infrastruc- 
ture within the country. Thirty-four percent 
was slated for the rehabilitation of facilities 
for the mining industry, and smaller 
amounts were allocated to improve port and 
railway facilities and distribute energy 
more widely. The EFF plan also encouraged 
a reduced role for the state in the Zairian 
economy, greater participation from the 
country's private sector, and a major effort 


to increase production of agricultural staple 
foods, as well as export crops. A further 
condition of the loan was that Zaire should 
implement an austerity program conducive 
to an improved balance of payments status. 
This included the devaluation of the Zaire 
on June 19 by the Zaire Executive Council. 
In July, the 14 lending nations (the Club of 
Paris) rescheduled about $350 million of 
Zaire debts for each of the next 2 years. 
Zaire's total external debt amounted to 
more than $5 billion, with $2.2 billion due 
over the next 2 years. During 1981, only 
$355 million was scheduled for debt servic- 
ing. 

According to an extension plan of the 
Lome II Convention, which became applica- 
ble on January 1, 1981, the European Eco- 
nomic Community (EEC) was prepared to 
offer long-term, low-interest (1%) loans to 
countries that produced certain strategic 
minerals. Copper, cobalt, tin, and other 
mineral commodities were specifically in- 
cluded in the plan, provided they accounted 
for at least 15% of a country's export 
earnings over the preceeding 4-year period. 
The loans were to counter short-term prob- 
lems and to maintain or increase the output 
of mineral commodities. The loan arrange- 
ment was known by the term, Sysmin', to 
the members of the EEC. At yearend, the 
European Investment Bank was still con- 
sidering a $50 million Sysmin loan applica- 
tion from Zaire. A favorable decision was 
expected. 

In late October, the Organization of Pe- 
troleum Exporting Countries (OPEC) Fund 
for International Development granted 
Zaire a loan of $5 million to finance the 
rehabilitation of power generation stations 
and transmission lines, particularly in the 
Shaba region. The loan was interest free, 
had a 5-year grace period, a 20-year maturi- 
ty date, and a nominal service charge. In 
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December, a French loan of $1.5 million was 
announced for three projects, an inventory 
of mineral resources, development of agri- 
culture, and civil aviation. The Arab Bank 
of African Economic Development commit- 
ted a $10 million loan for improvements to 
Zaire's river navigation and railway trans- 
port system. 

In April 1981, the First State Commis- 
sioner (prime minister) Karl-I-Bond resign- 
ed and fled to exile in Belgium. N'Singa 
Ndjuu, executive secretary of the ruling 
political party, was appointed to the vacant 
position. In early October, President Mobu- 
tu dismissed his entire Executive Council 
and reappointed himself and eight of his 
commissioners to their former ministries. 
The Commissioner for Mines, Lwamba Ka- 
tansi, was appointed to the Ministry of 
Culture and Arts, and five others were 
named to different ministerial posts. New 
appointees filled the 12 remaining minis- 
tries, including Mbenga Sandonga as Com- 
missioner of Mines, and a new post of 
Deputy Prime Minister was created. 

The Swiss Aluminium Co., Alusuisse, and 
eight other international firms signed a 
charter on November 24, creating a new 
company, Aluzaire, to build an aluminum 
smelter at Mwanda, north of the Zaire 
River mouth. The Zaire Government was to 
hold 15% of the consortium and was com- 
mitted to arrange for a $400 million deep- 
water port at nearby Banana, as well as a 
powerline and road from Inga-Shaba to the 
port and refinery. Other shareholders were 
as follows: 


e ; Per- 
untry o cent 
Company origin owner- 
ship 
Alusuisse _ Switzerland _ 20 
Energoinvest __________ Yugoslavia _ 10 
Sava-Aluminio- Veneto Italy 10 
Norsk Hydro 88s Norway 10 
Yoshido oKK... ... n 10 
Vereinigte Aluminium Werke Federal Re- 10 
A. G. ublic of 
rmany 
Sumitomo Aluminium Smelt- Japan 10 
ing Co. Ltd. 
Estel Aluminum BB Belgium- 5 
ether 
lands. 


The consortium contracted to plan an 
$800 million aluminum plant with a capac- 
ity of 150,000 to 200,000 tons per year, 
complete a feasibility study in 1982, and 
make a final decision on starting construc- 
tion by 1984. First production was projected 
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for 1989, and expansion during the next 
decade could bring capacity to 600,000 tons 
per year. The plant was to use bauxite 
imported from Guinea and was to employ 
2,000 workers. 

Zaire's largest hydroelectric plant was 
the Inga II plant on the lower Zaire River 
west of Kinshasa with an installed capacity 
of 1,272 megawatts (MW) for eight 159-MW 
turbines. The installation was to undergo 
testing into early 1982 and commence sup- 
plying the powerline to Shaba as soon as the 
Shaban converter stations are installed and 
tested. Shaba's previous power source was 
from four hydroelectric stations installed 
by Union Miniére du Haut-Kantanga, 
Gécamines' predecessor. The oldest, Franc- 
qui, built in 1930 on the Lufira River 
northeast of Likasi, had a capacity of 47 
MW, and the nearby Bia generator, with a 
capacity of 77 MW, was constructed in 1945. 
The Delcommune dam and 120-MW power- 
plant on the Lualaba River north of Kolwezi 
were completed in 1953, and the 276-MW Le 
Marinel station was installed 35 kilometers 
downstream in 1956. These installations 
provided power to Shaba's copper industries 
and cities and enabled the electrification of 
much of the railway system before indepen- 
dence in 1960. 

On August 22, a ceremony at Kolwezi 
marked the completion of the last pylon on 
a 1, 700-kilometer high-voltage, direct- 
current powerline from Inga, near the Zaire 
estuary, to the Shaba region's copper-cobalt 
mining and refining towns. The first pylon 
was erected in 1974 in lower Zaire, and 
since that time the U.S. firm Morrison- 
Knudsen Co., Inc., has remained as Chief of 
Contracteurs Inga-Shaba (CIS). CIS was also 
responsible for installing and testing the 
converter terminals at the Shaban mining 
centers. Final completion of the system was 
set for 1983. Morrison-Knudsen was one of 
several U.S. companies with a total of $250 
million invested in Zaire. Others included 
Foote Mineral Co., with investments in tin- 
lithium mines near Manono, and Metallurg 
Inc., with a pyrochlore-bearing carbonatite 
development at Lueshe in the Kivu region. 

A free industrial zone was established 
around the Inga hydroelectric site on the 
Zaire River to include Zaire’s largest 
powerplant and its areas of greatest under- 
developed hydroelectric potential. The orga- 
nization and operation of the Inga Zone was 
stipulated in Statute Law No. 81-010 dated 
April 2, 1981. 
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PRODUCTION AND TRADE 


Gécamines, the giant Government owned 
firm, continued to account for the produc- 
tion of all of Zaire's cadmium, cobalt, and 
zinc, most of its copper, and a substantial 
part of its gold and silver. Its operations 
included the smelter at the Lubumbashi 
(formerly Elizabethville) center 30 kilome- 
ters from its Kipushi (formerly Prince Leo- 
pold) Mine near the Zambian border. The 
Shituru and Panda copper-cobalt refineries 
and the Kakanda and Kambove Mines com- 
prised the central group of operations of 
Likasi (formerly Jadotville). The Kolwezi 
western center of operations has been the 
site of most of the industry's expansion 
since 1975 including the new Dikuluwe and 
Mashamba open pits, the Dima concentra- 
tor, additional capacity at the Luilu copper- 
cobalt refinery, and a new flash smelter. 
Gécamines also produced its own limestone, 
lime, and cement from quarries and kilns 
near Kakontwe, north of Likasi, and coal 
from its nearby Luena Colliery. The re- 
mainder of Zaire’s copper was produced and 
shipped as concentrate by the Japanese- 
operated Société de Développement Indus- 
triel et Miniére du Zaire (Sodimiza) from its 
Musoshi concentrator near the Zambian 
border southeast of Lubumbashi. 

A preliminary estimate of the value of 
Zaire’s 1981 exports indicated a substantial 
drop in overall value owing to depressed 
metal prices, particularly cobalt, in a year 
with generally higher metal production. 
Copper export sales were estimated at $825 
million despite a 10% increase in produc- 
tion. Cobalt with a value of $200 million was 
less than one-half the 1980 figure. The value 
of petroleum exports doubled to $120 mil- 
lion, but diamond export value was estimat- 
ed at $112 million, less than one-half the 
1980 figure. The value of gold production 
was nearly constant at $33 million, but the 
silver value dropped from $55 million to less 
than $20 million. Sales of current and 
accumulated zinc stocks had an estimated 
value of $65 million, more than four times 
the value of 1980 zinc sales. The total value 
of Zaire’s mineral exports was about $1.5 


billion out of a total export figure of nearly 
$1.75 billion. Coffee, the principal agricul- 
tural export, had an estimated export value 
of $180 million in 1981. 

On July 2, GSA announced that the 
Société Zairoise de Commercialisation des 
Minerais (Sozacom) of Kinshasa had been 
selected to supply 5.2 million pounds of 
refined cobalt for the National Defense 
Stockpile at a total cost of $78 million, or 
$15 per pound delivered to the GSA depots 
in the Midwestern United States. This was 
the first purchase under the Strategic and 
Critical Minerals Stock Piling Revision Act 
of 1979, and the first major stockpile acqui- 
sition for a number of years. The first cobalt 
shipment left the Luilu refinery at Kolwezi 
on August 13 and was shipped from Durban 
Harbor in the Republic of South Africa on 
September 25, destined for delivery to War- 
ren, Ohio. Despite this sale, it was estimat- 
ed that stocks of Zairian cobalt held in that 
country and in Belgium had reached 33 
million pounds by yearend, and the local 
production rate was deliberately reduced. 

During the first 8 months of 1981, Zairian 
railroad exports via Zambia and the Repub- 
lic of South Africa included 139,375 tons of 
copper, 29,753 tons of zinc, and 65,881 tons 
of copper concentrate. The returning rail- 
cars carried 205,600 tons of imported sup- 
plies including 40,394 tons of coke mostly 
from Zimbabwe's Wankie colliery, 7,178 
tons of sulfur for the manufacture of sul- 
furic acid, 32,705 tons of coal, and 82,585 
tons of maize and wheat. 

Details of Zaire’s 1981 mineral products 
are shown in table 1, and the apparent 
exports and imports of mineral commodities 
are shown tables 2 and 3, respectively. 

Zairian and Tanzanian authorities dis- 
cussed improvements to the TAZARA Rail- 
way and to warehouses at the port of Dar es 
Salaam with the intention of increasing the 
amount of mineral commodities exported 
via the barge route across Lake Tanganyika 
and the meter gauge railway to Dar es 
Salaam. 
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Table 1.—Zaire: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 19815 
METALS 
Cadmium, sme lter! „ 246 186 212 168 2230 
Cobalt: 
Mine output, metal content 10,200 13,300 15,000 15,500 14,000 
Refined. noe hut eee 10,215 13,125 14,100 14,700 13,000 
. concentrate _________~- 83 18 32 92 75 
pper: 
Mine output, metal content 481.550 423,800 399,584 459,392 505,000 
Blister and leach cathodes 443,000 390,700 370,100 425,745 470,000 
OGG os ie te ee 98,708 102,797 103,214 144,161 165,000 
Gold au ee eee troy ounces. - 80,418 76,077 69,992 39,963 70,000 
Iron and steel: Crude steel? _____________~- 30,000 NA NA NA NA 
Manganese ore and concentrate 41,019 t Soh: 16,586 10,000 
Monazite concentrate, gross weight |... 97 Tl 90 51 50 
iver F ˙ NE thousand troy ounces. _ 2,730 4,391 3,892 2,733 3,000 
in: 
Mine output, metal content 5,073 4,390 3,879 3,000 2,200 
Smelter, primar 765 496 458 458 550 
pee mine output, metal content... 170 148 112 72 135 
inc: 
Mine output, metal content 73,000 73,700 68,000 61,000 269,500 
Metal, primary, electrolytic - - - - -------- 51,049 43,500 43,508 43,800 58,000 
NONMETALS 
Cement, hydraulic... thousand tons 489 472 450 407 400 
Diamond: SS Le 
Gem thousand carats.. _ 533 640 294 345 350 
Industrial do_ _ _ _ 10,681 10,603 8,440 9,890 9,650 
Total. t k- ees do...- 11,214 11,243 8,734 10,235 10,000 
„ eee ne eee REM OMNE 101,155 *109,400 *115,300 113,600 110,000 
Sulfur: 
Byproduct of metallurgy, S content of sulfuric 
acid produſeeeddl. 30,700 26, 700 25, 700 24, 800 25,000 
Sulfuric acid, gross weight 151,423 137,800 135,100 142,700 140,000 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous- - - ------- thousand tons. - T239 F215 225 287 280 
Petroleum: 
Crude thousand 42-gallon barrels. _ 8,255 6,604 1,535 7,500 7,500 
Refinery products: GEMENS EM M M MU 
Gasoline do- 275 279 483 NA NA 
Kerosine and jet fuel do— 142 231 319 NA NA 
Distillate fuel olli . do— 320 289 682 NA NA 
Residual fuel oil do_ _ __ 351 529 1,252 NA NA 
55 uefied Paka gd do... 15 NM 21 NA NA 
Refinery fuel and losses do- 110 125 *173 NA NA 
Total au cncteneLI ee do— 1.213 1.453 2.930 NA NA 


Estimated. Preliminary. Revised. NA Not available. 
Table includes data available through June 16, 1982. 
*Reported figure. 
Excludes gold recovered from blister copper. 
*Reportedly includes 75,000 barrels of unfinished oil shipped elsewhere for future refining. 


Table 2.—Zaire: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 ; 
d ASS Other (principal) 
METALS 
Aluminum metal including alloys, scrap ------ 35 46 Del United Kingdom 23; Belgium- 
Luxembourg 16. 
Cadmium metal including alloys, all forms s 101 118 a „„ 88; Nether- 
ands 30. 
Cobalt: 
Oxides and hydroxides ____________--~- 10 NR 
Metal including alloys, all forms --------- 4,771 3,973 2,830 Japan 672; West Germany 325. 


See footnotes at end of table. 
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Table 2.—Zaire: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 
a Canea Other (principal) 
METALS —Continued 
Copper: 
Gre and concentrate 94,864 107,095 _. All to Japan. 
Metal including alloys: 
SCRAP a6 ee eee ae 191 --  Belgium-Luxembourg 133; United 
ingdom 36. 
Unwrought:? 
Blistef 22.53.2532 ——' 266,164 272,733 EN Belgium-Luxembourg 240,812; 
rance 11,722; HA 8, 345 
Refined ___________________ 70,041 154,158 5,003 Brazil 30, 281; Ital y 905; West 
Germany 20 ,60 
Semimanufacture s 2,471 503 503 
Iron and steel: 
Ore and concentrate 1.114 me 
Metal: 
SCüD uoc c Li ee ee 20 _. All to Kenya 
Semimanulactures. Bars, rods, angles, 
shapes, sections _______________ E 15 _. All to France. 
Lead metal including alloys: 
f eee ee pi 45 fon 
Unwrought ------------------+—-—- 21 SE 
Manganese ore and concentrate... 39,107 41,676 uf e 33,634; Spain 
8 metal including alloys, semimanufactures _ Bri 1 — All to Japan. 
ilver: 
Ore and concentrate? _ value, thousands — 68642 _. All to United Kingdom. 
Metal, including alloys, unwrought and 
partiy wrougnntt do- $54 $77 --  Belgium-Luxembourg $69; 
Switzerland $8. 
Ao atatum ore and concentrate |... 8 53 51 Japan 2. 
Ore and concentrate 1.923 2,551 m Sel ium: Luxembourg 2,380; Spain 
Metal including alloys, unwrought _ _ . _ _ _ 544 446 --  Belgium-Luxembou o A 60. 
Tungsten ore and concentrate 161 157 74 United Kingdom 42; 
enc metal including alloys, unwrought |... 230,800 716,100 Greece 2,562; Brazil 12 
er: 
Ores and concentrates _______________ 39 61 E ren 51; West Germany 10. 
Ash and residue containing nonferrous metals 461 16 E West Ge rmany. 
Base metals including alloys, all forms, n.e.s _ _ 51 *200 = Taiwan 56; West Germany 43; Spain 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc. 
value, thousands MR: $22 -- All to Costa Rica. 
Dust and powder of precious and semiprecious 
stones — - s do- $1,820 $1,521 $628 Japan $860; Spain $19. 
Cement... . LR eL 8,172 m 
Diamond: 
Gem, not set or strung ... value, thousands . 33, 109 $101,481 $21 United Kingdom $98,013; Belgium- 
Luxembourg $2,549. 
Industrial do. ... $12,729 $11,271 $7,311 West Germany $1,556; Belgium- 
7 Luxembourg $1, 460; Japan $488. 
Gypsum and plaster g 2... ae 24 aa All to Italy. 
ious and semiprecious stones excluding 
diamond: 
Natural value, thousands |. 73849 8744 350 United Kingdom $378; ee 
$129; Switzerland $127 
Synthetic do- $5 $3 __ . Sweden $2; Thailand 31. 
Stone, sand and gravel: Quartz and quartzite _ _ EM 8 — All to Italy. 
Other: Cru loo zum 52 EE All to Belgium-Luxembourg. 
MINERAL FUELS AND RELATED MATERIALS 
Coal: Anthracite and bituminouns 18,287 oen 
Petroleum: 
Crude thousand 42-gallon barrels. _ 1,514 9,594 4,462 Finland 4,751; Canada 201. 


See footnotes at end of table. 
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Table 2.— Zaire: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED MATERIALS 
— Continued 


Petroleum —Continued 
Refinery roducts: 


Residual fuel oil thousand 42-gallon barrels. 


er: 
Liquefied petroleum gas 


42-gallon "en fe 


Mineral jelly and wa o 


Mineral tar and other coal-, petroleum-, and gas- 


derived crude chemicals 


r 


1979 


431 


Destinations, 1980 


1980 : 
. Other (principal) 
1.152 ET l 303; Hong Kong 234; Italy 
8 __ All to United Kingdom. 
15 Ee All to Taiwan. 


lOwing to the lack of available official trade data published by Zaire, this table should not be taken as a complete 


presentation of this country’s mineral exports. These data 


ations information and 
from trade statistics of individual trading partners. 


1981. 
3May include waste and sweepings. 


Excludes exports to Australia valued at $157,000. 


5Excludes exports to Canada valued at $106,000. 


have been compiled 


from various sources which include United 
ta published by the trading partner countries. Unless otherwise specified, data are compiled 


oe World Metal Statistics, published by the World Bureau of Metal Statistics, London, United Kingdom, March 


Table 3.—Zaire: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 
METALS 
Aluminum: 
Oxides and hydroxides ______________- 


Metal including alloys, semimanufactures _ _ _ 


Cadmium metal including alloys, all forms _ _ _ _ _ 
Copper metal including alloys, semimanufactures_ 
Iron and steel: 
SD oor eR ĩð K ee eG eR 
Pig iron, cast iron, spiegeleisen |... _ 
Ferroalloyhů _~_ 
Steel, primary form 
Semimanufactures: 
Bars, rods, angles, shapes, sections _ _ _ _ _ 


Universals, plates, sheets 
Hoop and strip _________________ 


Rails and accessories 


Castings and forgings, rough _ _ _ __ _ _ __ 


Lead: 
Oxides and hydroxide s 


Metal including alloys: 
Unwrought 
Semimanufactures____________.._- 

Magnesium metal including alloys, 
semi manufacturers 
Manganese: 
Ore and concentrate 


Matte and vee TRO TREO HEN 
Metal including alloys, unwroughgnt 


See footnotes at end of table. 


11,105 
23,158 
191 
2,325 
577 
5,817 


428 


46 


1980 


13,400 
25,582 
1,452 
2,632 
919 
12,715 


3,253 


112 


United 
States 


Sources, 1980 


Other (principal) 


United Kingdom 75. 

Belgium-Luxembourg 343; Hong 
ong 198; Kenya 102. 

All from West Germany. 

Belgium-Luxembourg 36; Italy 5. 


France 79. 
Italy 165; West Germany 108. 
All from Belgium-Luxembourg. 


sat Sat ately 8,755; 
est Germany 2,539. 
sapan 12,940; Belgium- 
uxembourg 9,973. 
Belgium-Luxembourg 1,015; 
est 5 
Belgium- Luxembourg 2, 292; 
France 338. 
Belgium- Luxembourg 817: West 
Germany 40: Italy 27. 
Belgium-Luxembourg 4,411; 
Italy 2,139; West Germany 
2,053 


Italy 3,167; Belgium- 
Luxembourg 82. 


1 92: France 


West Germany 49. 
All from Belgium- Luxembourg. 


France 2. 
All from Belgium- Luxembourg. 


Do. 
Do. 
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Table 3.—Zaire: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
z ares Other (principal) 
METALS —Continued 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands_ _ $7 — 
Silver metal including alloys, unwrought and 
partly wrought ____________--- 0 —— $98 $695 $1 Belgium-Luxembourg $524; 
Switzerland $162. 
Tin metal including alloys, all forms - - . - - -- - — 1 1 -- Mainly from Belgium- 
Luxembourg. 
Titanium oxidmeesũass 4 18 "E United Kingdom 13; Italy 5. 
Zinc: 
Oxides and peroxides _____________--- 20 10 1 Italy 5; Belgium-Luxembourg 3. 
Metal including alloys, semimanufactures _ _ _ 21 77 7 United Kingdom 51; Belgium- 
Luxembourg 18. 
Other: 
Ores and concentrates --------------- Re 1 _. All from Belgium- Luxembourg. 
Oxides, hydroxides, peroxides aye 15 E Sweden 9; Belgium-Luxembourg 
Metalloids. „ 251 169 _. All from France. 
Base metals including alloys, all forms |... 2 28 9 Belgium-Luxembourg 18. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc... 7 3 e Netherlands 2; Belgium- 
Luxembourg 1. 
agri ane powder of precious and semiprecious 
C value, thousands $2 i 
Grinding and polishing wheels and stones 56 72 ($) Italy 31; Belgium-Luxembourg 
Asbestos, crude- _________-______----- 554 1,135 € Canada 1,124. 
Barite and witherite.. -—---------------- 2,500 3,088 3,085 Kenya 3. 
Boron materials, oxides and acids E 1 -- All from Belgium-Luxembourg. 
Cement. 2s ³·wmw 88 1.282 1.807 -- Belgium-Luxembourg 1,537; 
enya 193; France 61. 
) PLNE A teen RICO NOSE 175 147 -- Israel 135; Kenya 9. 
Clays and clay products 
Bentonite -------------------- 272 666 666 
Other oe eee oe Set 12 400 349 West Germany 25; France 20. 
Products: 
Nonrefractory_ - -- -------------- 2,045 51,672 -- Italy 872; Spain 462; West 
rmany 
Refractory including nonclay brick 2,695 707 UR Austria 308; Belgium- 
Luxembourg 140; United 
Kingdom 9. 
Diamond: 
Gem, not set or strung .. value, thousands $5 $1,570 --  Belgium-Luxembourg $1,558. 
Industrial do. ... $3 $1 -- All from Belgium-Luxembourg. 
Diatomite and other infusorial earth. .. .. __ 91 230 -- France 204; Kenya 22. 
Feldspar and fluorspar . - - ------------- 440 315 E Spain 165; United Kingdom 150. 
Fertilizer materials: 
Crude, phosphatic - - - - - -- ----------- 151 100 X All from Belgium-Luxembourg. 
Manufactured: 
Nitrogenoun s 6,586 20,210 E France 15,503; Belgium- 
Luxembourg 2,0 
Phosphatic_ - - - - - ------------—-- 5 539 P Israel 494. 
OLBBNIC oue A ee 484 1,032 -- All from Belgium-Luxembourg. 
Other including mixed |... 5,135 6,971 —- West Germany 5,560; Nether- 
lands 661; Portugal 500. 
Ammonia - -—-------------------——- 124 195 ide Be ium-Luxembourg 138; West 
rman 
Gypsum andplasters. . 4,761 10,156 zs Alt from 68; Morocco 5,000. 

EX ES e dr Mc ser E M CON RORIS ONES 1,661 1,921 "o lgium-Luxembourg. 
Magnet“... So ioe 120 64 zs um Lorembourg 3; West 
Mica, all ſormmwm „ 5 5 T» All from B Rin RENER 
Pigment, mineral: Iron oxides, processed _ _ _ _ _ _ 45 78 TR Belgium-Luxembourg 47; West 

Germany 17. 
Precious and semiprecious stones excluding 
diamond: Natural value, thousands_ _ aor $25 de All from Switzerland. 
Salt and brine ________________-- _--_ 13229 2.282 -- Portugal 1,485; West Germany 
540, United Kingdom 170. 
Sodium and potassium compounds, n. e. s.: 
Caustic potash —- - - ----------------- 11 69 Ii Belgium-Luxembourg 61. 
Caustic sodaaa⁊sss 4.122 5,731 89 Belgium-Luxembourg 2,893; 
v 1,046; West Germany 
7 
Soda asl — ——— VWA ee de 851 1,846 uu France 1,430; Belgium- 


See footnotes at end of table. 


Luxembourg 336. 
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Table 3.—Zaire: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 


1 refractory grade 
Gravel and crushed rock... 


rtz and quartzitee 

nd excluding metal- bearing 
Sulfur: 

Elemental, other than colloidal ________ _ _ 


Sulfuric acid, oleum nnn 


Halogenss̃ 
Slag, dross, and similar waste, not metal - 
i ese ee tees la aries 


MINERAL FUELS AND RELATED MATERIALS 


Asphalt and bitumen, naturaaalll 
n blac 


Anthracite and bituminous ___________~_ 


Lignite including briquets - - ----------- 
Coke and semicoke ___________________ 
Hydrogen, helium, rare gases 
Petroleum: 

de thousand 42-gallon barrels. _ 
Refinery products: 
Gasolinqakakassʒ 222. do... 
Kerosine_______________~— do____ 
Distillate fuel oli do 
Residual fuel oil do- 
Lubricants. |... _ do 
. ſied l 
iquefied petroleum gas 
42 gallon barrels. _ 
Mineral jelly and wan do_ ___ 
Nonlubricating oils _ _ _ _ _ _ _ do_ _ __ 
Petroleum cle 0 
Bitumen and other residues do- 
Bituminous mixtures do 


Mineral tar and other coal-, petroleum, and gas- 
derived crude chemicals 


TRevised. NA Not available. 


1979 


1980 


United 
States 


Sources, 1980 
Other (principal) 


Italy 63. 
Italy 97; France 14. 
West Germany 20. 
Italy 13. 


Belgium-Luxembourg 293; West 
rmany 45. 
R 75; 
etherlands 39. 
All from West Germany. 


Kenya 5,381; Belgium- 
Luxembourg 113; West 
Germany 70. 


All from Italy. 


All from Belgium-Luxembourg. 
West Germany 373; United 
Kingdom 239. 


All from Belgium-Luxembourg. 


Belgium-Luxembourg 50. 
All from Belgium-Luxembourg. 


Brazil 207; Netherlands 112; 
nada 31. 
Brazil 918; Netherlands 39; 


Kenya 27. 
Brazil 1,119; Canada 254. 


France 120; Belgium- 
N 16; Netherlands 


Kenya 54; France 23. 
Belgium- Luxembourg 858, West 
Germany 858; France 677. 


Spain 2,832. 

Brazil 144,216; Spain 7,260. 

Belgium-Luxembourg 2,115; 
Spain 1,188. 


Belgium-Luxembourg 13; United 
ingdom 10. 


lOwing to the lack of available official trade data published by Zaire, this table should not be taken as a complete 


resentation of mineral imports of this count 
nited Nations information and data publish 


compiled from trade statistics of individual trading partners. 


3Excludes exports from Japan valued at $3,000. 
3Excludes exports from Japan valued at $1,000. 
*Less than 1/2 unit. 


5Excludes portion of exports from Japan valued at $4,000. 


*Excludes exports from Canada valued at $9,000. 


"The reported quantity of exports from Saudi Arabia valued at $23,549,000.. 


5Excludes exports from Japan valued at $62,000. 


. These data have been compiled from various sources which include 
by the trading partner countries. Unless otherwise specified, data are 
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COMMODITY REVIEW 


METALS 


Copper, Cobalt, Zinc, and Associated 
Metals (Shaba region).—Gécamines pro- 
duction of copper increased to near-record 
quantities in 1981. The rate of cobalt pro- 
duction during the first half year was also 
high but was deliberately curtailed later in 
response to the large accumulations of co- 
balt stocks in Zaire, Zambia and Belgium. 
Gécamines' receipts of foreign exchange 
remittances from Sozacom were intermit- 
tent and insufficient to purchase vitally 
needed supplies, spare parts, and replace- 
ment equipment. At the best of times, 
Gécamines was allocated only 45% of the 
foreign exchange earned by the sale of its 
products by Sozacom. The Bank Commer- 
ciale du Zaire in Kinshasa received 45%, 
and 10% was slated directly to the Zairian 
Government to be applied on repayment of 
foreign loans. The Government reportedly 
levied an export tax on Gécamines products 
without regard to prevailing metal prices or 
company profitability.? 

Sozacom announced a reduction in the 
price of cobalt from $25 to $20 per pound on 
March 2 and a further drop to $17.26 per 
pound in September. This price continued 
to be listed by both Zairian and Zambian 
producers through the yearend despite the 
GSA stockpile sale and some smaller trans- 
actions at much lower spot prices. 

Completion of Gécamines' flash smelter 
and extensions to the Luilu refinery were 
put forward until 1983 when commissioning 
of the converters will allow power from Inga 
to be used in the Zairian mining centers. 

Gécamines short-term planning called for 
the purchase of at least two new 25-cubic- 
yard diesel-electric shovels to speed up open 
pit mining and the installation of trolley- 
assist systems to allow the use of electric 
power for the 100- and 150-ton diesel- 
powered haulage trucks. Such systems have 
been tested at several South African mines 
and have resulted in higher speeds on steep 
slopes out of the mine pits, as well as 
substantial savings of scarce diesel fuel. 

Resumption of construction work at the 
property held by Société Miniére de Tenke- 
Fungurume was tentatively set for late 1982 
by Compagnie Générale des Matieres Nu- 
cleaires (Cogema), an operating subsidiary 
of the French Bureau de Recherches Géo- 
logiques et Miniéres (BRGM). Cogema's 
holding of 26.5% originally belonged to the 
U.S. Amoco Minerals Co. (Standard Oil Co., 


Indiana). BRGM's holdings were 8.596, with 
Anglo American Corp. and its Chartered 
Consolidated associate holding 28%, and 
the Zaire Government -20%. Cogema com- 
pleted a feasibility study and was revising 
plans for the project during 1981. Startup in 
1982 or 1983 at the rate of 55,000 tons of 
copper per year was to depend on the state 
of the Western economy. A substantial de- 
pendence on Gécamines smelting and refin- 
ing capacity was a major factor in 1981 
planning. 

Sodimiza increased production of higher 
grade ore from its Kinsenda Mine and 
diminished the proportion of lower grade 
ore from its Musoshi Mine to the Musoshi 
concentrator. As a result, the 87,377 tons of 
concentrate contained 40.35% copper metal. 
Sodimiza’s staff increased from 3,019 to 
3,304 African and from 86 to 113 Japanese 
employees since 1980 because of increased 
production at the Kinsenda Mine. Despite 
the high freight cost, Sodimiza’s concen- 
trate continued to be railed through neigh- 
boring Zambia and Zimbabwe to the South 
African port of East London for shipment to 
Japan. Details of Zaire’s copper production 
are shown in table 4. 


Table 4.—Zaire: Details of 1980 copper 
production, by area 


(Thousand metric tons) 


Copper 
Concen- 
Area Ore con- 
trate tent 
MINE! 
Western Group: 
Open pits... 7,482 ees 352.1 
Kamoto 0 3,050 as 127.7 
Central Group: 
Open pits 1,129 = 40.7 
Kambove UG Wo 1,559 EM 41.9 
Kipushi UG? ________ 1,461 ae 66.5 
Sodimiza UU 1,305 ius 36.0 
Totaal 15,986 de 670.9 
CONCENTRATOR 
Western Group: 
Mutoshi- _-------- 2,036 50 14.6 
Kamo to 4,217 439 162.2 
Dima 1.325 218 62.2 
Kolwe iii 4,201 655 147.6 
Central Group: 
Kambove _________ 1,511 92 41.0 
Kakanda 786 100 23.6 
Kipus i!!! 1.456 189 54.0 
imiza a Fe onc 1,305 93 34.3 
Total 17,337 1,836 539.5 
UG Underground. 
1Gross weight. 


The Kipushi ore also contained 103,500 tons of zinc, and 
the Kipushi concentrator produced 123,000 tons of zinc 
concentrate containing 67,000 tons of zinc. 


1142 


Metallurgie Hoboken-Overpelt S.A. of 
Belgium, one of the world's largest refiners 
of nonferrous metals, indicated that its 
output of 30 tons of germanium per year 
was derived from Zairian raw material. In 
the past, much of Zaire's germanium pro- 
duction came from its rich and unique 
copper-zinc ore body at Kipushi where a 
germanium-rich bornite mineral, renierite, 
was recovered by selective mining and mag- 
netic separation for many years. Additional 
germanium-rich material was included in 
the flue dusts from the Lubumbashi smelter 
and from residues from the Metalkat zinc 
smelter-refinery north of Kolwezi. Géca- 
mines has not reported the recovery of 
germanium since 1975. 

Sozacom reportedly sold a record 90,000 
tons of Gécamines’ zinc during 1981, includ- 
ing 42,000 tons from stockpiled material. 
Sozacom also negotiated a preferential rate 
for shipping 5,000 tons of zinc per month 
through the Republic of South Africa. 

Gold.—Zaire’s major gold producer con- 
tinued to be the state agency Offices des 
Mines d’Or de Kilo-Moto (OKIMO), which 
operated a number of mines in the remote 
Haute-Zaire region near the Ugandan and 
Sudanese borders in northeastern Zaire. 
OKIMO’s plans to rehabilitate its gold proc- 
essing plant failed to materialize in 1981, 
and both the company and the Zairian 
Ministry of Mines were seeking outside 
investors to finance improvements. Clan- 
destine gold mining and smuggling to 
neighboring countries were reported to 
have increased during 1981. OKIMO re- 
mained the only legal exporter of gold in 
the Haute-Zaire region. Its Kilo Mines near 
Bunia produced 500 to 900 troy ounces of 
gold per month, and the Moto operations at 
Watsa had an output of 2,300 to 2,700 troy 
ounces per month. All production was flown 
to Kinshasa for export. The tankhouse 
slimes from Gécamines cobalt-copper refin- 
eries at Likasi and Kolwezi continued to be 
the source of about 3,500 troy ounces of gold 
per year. The alluvial deposits worked by 
the Société Miniére et Industrielle (Somin- 
ki) in the Kivu region for tin, tungsten, and 
tantalum minerals accounted for 15,000 
troy ounces. 

Manganese.—Société Miniére de Kisenge 
(SMK), a state-owned company, operated 
several manganese mines near the railroad 
west of Kolwezi until traffic was stopped by 
the Angolan war of independence in 1975. 
Most of the stockpile of 500,000 tons of 
crushed carbonate ore and 700,000 tons of 
uncrushed ore was mined before the rail- 
way was closed. In 1980 and again in 1981, 
SMK shipped a total of about 10,000 tons of 
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manganese ore on the Benguela Railroad to 
Angola’s Lobito Bay Port on the Atlantic 
Ocean. The South African Manganese Am- 
cor Ltd. approached SMK with an offer to 
buy up to 100,000 tons per year of Zaire’s 
low-iron ore to blend with its own high-iron 
product to make a better feedstock for the 
production of ferromanganese. Attempts to 
ship manganese on southbound trains were 
frustrated by the demand for cars to carry 
the more valuable copper metal and concen- 
trate. 

Tin, Tungsten, and Columbium-Tan- 
talum.—Société Zairetain, 50% state- 
owned, and 50% owned and managed by 
Geomines Cie., a privately owned Belgian 
company, continued to produce cassiterite 
(tin oxide) concentrates from several open 
pit mines near Manono. The concentrates 
were smelted into tin metal and tantalife- 
rous slag at the company’s Manono foundry. 
Zairetain and the Zairian Government have 
also discussed options for financing and 
exploiting the lithium minerals occurring 
with the cassiterite. 

Enterprises Minière du Zaire (EMZ) was a 
successor to the Sermikat Pilolet Group, 
which operated the Mitwaba, Bukena, Ki- 
bambo, and Mkoy tin mines south of Mano- 
no prior to 1960. EMZ studied the feasibility 
of reopening the mines and engaged a 
British engineering firm, Guest, Keen, and 
Nettlefolds Ltd., to rehabilitate the mines, 
install new mining equipment, build an 
airstrip and transportation facilities, train 
staff, and operate a tin industry at about 
three times the rate of Zairetain’s Manono 
operation. The EMZ properties were report- 
ed to contain wolframite as well as cassit- 
erite. 

Compagnie Francaise des Mines, a 
French Government mining company own- 
ed 69% by BRGM, was reported to have 
invested $14.3 million into opening up the 
Kania open pit tin mine south-southwest of 
Manono in the eastern Shaba region and 
was slated to produce 500 tons of tin per 
year starting in 1982. 

Sominki, 28% Government-owned, oper- 
ated one lode deposit and a number of 
alluvial mines in the Kivu region and con- 
tinued to be Zaire’s leading producer of tin 
and tungsten concentrates. 

The U.S. company Metallurg, a major 
consumer of columbium (niobium), agreed 
to participate in 70% of a French-Belgian- 
Zairian consortium, Somikivu. Sominki was 
to hold 10% and the Zairian Government 
was to receive a free 20% interest in the 
company, which was to construct a $2.5 
million pilot plant to determine the best 
method of extracting pyrochlore from the 
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Lueshe carbonatite. The Lueshe deposit was 
reported to contain large reserves of the 
mineral pyrochlore and its feasibility as a 
mining project was to be established by 
1984. Successful pilot testing was to be 
followed by expenditure of as much as $50 
million for a production facility that would 
rank as one of the world's top three sources 
of columbium. 


NONMETALS 


Diamond.—Zaire's chief producer of in- 
dustrial diamonds was the Société Miniére 
de Bakwanga (MIBA), managed and 20% 
owned by the Société Générale de Belgique 
and the Oppenheimer Group. MIBA nego- 
tiated financial backing from the Interna- 
tional Bank for Research Development to be 
used for altering and expanding its concen- 
trating facility. Additional mining equip- 
ment was needed to mine the hard kimber- 
lite ore underlying the nearly depleted de- 
composed eluvial and alluvial ore. 

In May, President Mobutu authorized 
Sozacom to commence marketing Zaire's 
diamond output, and on May 29, 620,000 
carats of industrial diamonds were sold to 
Antwerp and London dealers for $6.7 mil- 
lion. On August 20, Meltax and Britmond/ 
Central Selling Organization (CSO) were 
given 48 hours to close their diamond- 
buying stations in the Tshikapa vicinity and 
to leave the area. This broke the monopoly 
on the sale of Zaire's diamonds held since 
1967 by Britmond-Zaire, a subsidiary of De 
Beers CSO, by which Britmond-Zaire receiv- 
ed commissions of 2096 including costs dur- 
ing 1980. Since August, records indicate 
that Sozacom sold more than 3.5 million 
carats of MIBA diamonds for under $31.3 
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million at prices descending from $10.81 to 
$7.68 per carat. Also sold were 38,277 carats 
of gem diamonds from Tshikapa at rates 
varying from $187.60 to $100 per carat. 


MINERAL FUELS 


Petroleum.—Crude oil production from 
Zaire’s maritime zone increased from 18,098 
barrels per day in the second quarter, to 
22,568 barrels per day for September to 
November. Total production was estimated 
at 7.4 million barrels for 1981 compared 
with 6.5 million barrels in 1980. Most of the 
production came from Gulf Oil's offshore 
wells, but an increasing percentage was 
derived from wells on the Mibale structure 
drilled by Moanada Oil Co., a subsidiary of 
Cometra Oil Co. Drilling of an additional 
offshore well was scheduled for late Decem- 
ber. Esso-Zaire, an affiliate of the U.S. 
Exxon Oil Co., completed an onshore well at 
Mbandaka in the Equateur region and was 
drilling a second near Lokolama in the 
Bandundu region. The company was re- 
portedly considering seismic exploration as 
well as drilling in 1982-83. 

The Zairian-Italian Refining Co. complet- 
ed and was testing its new plant for desal- 
inization of crude petroleum from Zaire’s 
offshore wells so that it might be blended 
with lighter imported crudes and processed 
through the refinery at Banana. Zaire’s 
offshore field was operated by Zaire Gulf 
Oil, owned 50% by U.S. Gulf Oil, 32% by a 
subsidiary of Teikoku Oil Co. of Japan, and 
18% by the Zairian firm Soliza. 


1Physical scientist, Division of Foreign Data. 
2Mining Journal (London). Zaire—Problems Aplenty for 
Gécamines. V. 297, Nov. 13, 1981, pp. 367-368. 
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The Mineral Industry of 
Zambia 


By Thomas Glover! 


The mineral industry of the Republic of 
Zambia provided more than 95% of the 
country's foreign exchange credit and sup- 
ported its position as the world's fifth larg- 
est producer of copper and the second larg- 
est in mine output of cobalt in 1981. Owing 
to many problems existing in the Zambian 
transportation network, transportation 
charges continue to be a large part of the 
cost of delivering copper and cobalt metal to 
world markets. The Benguela Railway line 
from Zambia thru Angola has been closed 
since 1975, and investment for the needed 
repair will be extremely high. Steps have 
been taken to reorganize the Tanzania- 
Zambia Railway (Tazara) making it possi- 
ble to correct the deficit financial situation 
of the railway. Tazara purchased 12 new 
locomotives from China to add to its present 
stock of 9" locomotives. Cargo traffic be- 
tween Dar es Salaam and Zambia has 
dropped 16% from that carried in 1980. The 
Zimbabwe route is now a significant one in 
the haulage of international traffic for im- 
ports and exports. This new routing has 
arisen because a large percentage of cargo 
comes from the Republic of South Africa 
and has the advantage of lower freight 
costs. Zambian miners, however, prefer to 
export their products through the port of 
Dar es Salaam rather than the South Afri- 
can port of East London. 

The long-awaited feasibility study into 
the electrification of Zambia Railways has 
commenced. If electrification proves to be 
feasible, it would result in a substantial 
saving of foreign exchange that was being 
spent on importing diesel fuel for locomo- 
tives. The study, being financed under the 
World Bank Railway Project, will be com- 
pleted in 1982. 

Zambia submitted a request for financial 


assistance of approximately $54 million un- 
der the new mineral support scheme of the 
European Economic Community's Lome II 
Convention. The mineral support scheme 
aims at helping countries with short-term 
financial difficulties to maintain their pro- 
duction of certain strategic minerals. The 
scheme covers copper, cobalt, phosphates, 
manganese, bauxite, alumina, tin, and iron 
ore. The agreement started in 1981 and 
runs until 1985. 

The International Monetary Fund (IMF) 
agreed in principle to loan Zambia approx- 
imately $800 million? to boost the country's 
troubled economy. The conditions and obli- 
gations were being negotiated. 

The U.S. Export-Import Bank guaranteed 
a private loan of $20.5 million to Nchanga 
Consolidated Copper Mines, Ltd., (NCCM) to 
buy heavy mining equipment from the 
United States. In addition, the company 
secured two additional loans of $22.53 mil- 
lion each to recover copper from tailings at 
its Chingola Division. The two loans are a 
part of the $185.4 million necessary for the 
work on the tailings. 

Zambia Industrial Mining Corp. Ltd. 
received a loan of $1.14 million from Roma- 
nia for a second-stage development of the 
Mokambo copper mines near Mufulira. The 
work began in 1981 and was scheduled to be 
completed in 1982. 

Zambia's two giant copper mining compa- 
nies, NCCM and Roan Consolidated Mines 
Ltd. (RCM), will merge in early 1982 to form 
one company, Zambia Consolidated Copper 
Mines. The Zambian state holds 60% of the 
shares in each of the mines. The merger was 
aimed at rationalizing the operations of the 
mining industry in view of the world reces- 
sion and the problems the industry has been 
experiencing. 
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PRODUCTION AND TRADE 


Zambia's production of copper decreased 
1% during 1981, while production of cobalt 
increased 20%. The grade of underground 
ore delivered to the mill from NCCM was 
1.47% total copper and 0.097% cobalt com- 
pared with the open pit ore, which graded 
2.31% copper. RCM discontinued produc- 
tion of leach cathode as a salable product in 
1981 and is now reprocessing it to refined 
cathode. An acid plant is to be constructed 
at Chambishi to handle effluent gases from 
the RCM Chambishi leach-plant roasters. 
The new plant will enable the company to 
become self-sufficient in its requirements 
for sulfuric acid, which is presently pur- 
chased from NCCM. Table 1 shows details of 
Zambia's mineral production. 

The economic importance of the mining 
sector is paramount, contributing approx- 
imately 20% of gross domestic product, one- 
third of Government revenues, and the 


bulk of foreign currency earnings. Rising 
fuel prices and wages, double-digit inflation, 
and delays in obtaining spare parts and new 
equipment have occurred at a time when 
international prices for copper have stag- 
nated. Sixty-eight percent of the copper 
exported during 1980 went to five major 
countries. The countries were, in order of 
importance, Japan, France, Italy, the 
United States, and the Federal Republic of 
Germany. The value of exported copper in 
1981 was $1,002 million compared with 
$1,279 million in 1980. 

Zambia has given priority to imports for 
use in the mining, manufacturing, and con- 
struction industries. For the mining sector, 
this should reduce or eliminate production 
slowdowns due to delays in obtaining for- 
eign exchange to import essential supplies 
and equipment. 


Table 1.—Zambia: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


T content of ore 


Mine output, metal content of ore 
Metal, smelter and refined* |... 
Selenium, elemental - - 
Silve thousand troy ouncea. . 
2 concentrate, gross weighgnt!tkk 
inc: 
Mine output, metal content of ore 
Metal, smelter plus electrolytic - - - - - 
NONMETALS 
Cement, hydraulic... - - -- ------ thousand tona. . 
Clays, building, not further specified. |... d 


Gypsum 
Lime, hydraulic and quicklime thousand tona. _ 
Nitrogen: N content of ammonia |... 


Limeston 
e a do____ 
Miscellaneous, for building 


See footnotes at end of table. 


1977 1978 1979 1980” 1981° 
4 2 - 1 1 
3,671 3,741 4,280 4,400 4,000 
1.704 2.063 3.176 3.310 2.570 
819,176 766,561 723,978 760,200 691,000 
656,000 642.972 595,757 588.000 
658.487 ; 582,082 609.935 560,565 
648.043 627744 561940 607592 560,446 
€11,250 8 457 7,988 10,576 10,545 
100 41 50 978 1.434 
13,542 15,853 17.640 *13,900 11,152 
13,109 12,878 12,158 10,047 9,866 
15,974 30,881 19,980 22,104 20,000 
21,450 1.069 914 764 714 
3 ($) 1 ($) ($) 
45,018 50,000 31,985 40,557 
40,114 42.462 38,213 32.686 298 
*400 123 200 160 144 
NA NA 772 8,392 28,318 
832 334 500 415 452 
e10 16 i es 50 
10,252 9,487 4,860 3,360 45,222 
4 63 1 126 138 a a 
3250 4250 250 182 201 
*20,000 000 *20,000 19,600 20,000 
20,501 2.515 3.002 2.600 3.000 
NA NA 294,955 196,797 216,522 
*600 227 416 515 499 
13 10 1 8 4 
NA NA 5216136 835.147 302401 
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Table 1.—Zambia: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980P 1981? 
NONMETALS —Continued 
Sulfur, elemental basis (produced as sulfuric acid): 
Im DITE o ce EL 8,385 991 1,234 1,122 5 
From copper ores _------------------—- *86,915 108,784 73,903 91,233 90,149 
J ͥͥͥ0ͥ¹ͥ¹ð¹Ü¹¹üiAA : *95,300 109,715 75,137 92,355 90,154 
(D) Ia ³ĩ˙·¾7 ͤ K ʒ ee 100 100 = 258 921 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous. — - - - -------- thousand tons 708 1,169 599 569 521 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels- 1,597 1,658 1,700 NA NA 
Jet fuel .. 22 eee do- 294 360 400 NA NA 
Keros ine do- 167 200 220 NA NA 
Distillate fuel olli do- 2,551 2, 686 2,830 NA NA 
Residual fuel olli do 1,233 1,899 1,400 NA NA 
BP. o c ce E c E do 110 152 110 NA NA 
Refinery fuel and losses do— 383 194 128 NA NA 
f teer do- 6,335 6,649 6,788 6,800 6,800 


*Estimated. Preliminary. NA Not available. 

Table includes data available through July 28, 1982. 

Ancludes leach cathodes. 

Primarily contained in blister copper and refinery muds. 

*For all practical purposes, Zambian output of crude lead and refined lead are regarded as equal; the latter is reported, 
and inasmuch as no impure lead is marketable, no attempt had been made to estimate the trivial difference between the 
two stages of processing. 

5Refined silver and silver contained in blister copper and refinery muds. 

Less than 1/2 unit. | 

"Converted from figure reported in cubic meters; believed to represent only a small part of total output. 

Figure for 1979 reported as cubic meters, but that for 1980 reported as metric tons; it is believed that both figures 
actually represent metric tons. 


Table 2.—Zambia: Exports of copper, by type and destination 


(Metric tons) 
Type and destination 1978 1979 1980 
Blister, copper content: 
J ak ah MED EE ³ Gê e ĩð Ä Le Le ELE 4,108 1,189 d 
www ² ð²˙ↄ. gydgs ⁰⁰⁰⁰ ee eae a mu _. 6.834 o 
F cl a ⁰ w.... ss cL E 88 500 E SE 
pan ORE E E E TE ũ yd EE A RNC T TE 88 998 1,702 po 
hhͥͥõöſ ſdſſdſſͥvddd 3? T: Lc 41 
C/ e oca imeem ⁰ m ed e LA 7,571 425 bes 
C ↄ o. ³⁰iAAͤ a e ee ag 8 12,427 10,761 3,182 
/õö·Ü r ⁵ſ/ſͥſͥ rag e A . ⁵ð y 8 25,604 20,911 3,173 
Refined 

C11117ö§Ü51: Sa c Mu cei cio o E i ³oÜ.w-w 2,138 450 006 
Helgium se oe Ael a uis oA Un. E Du ys m 10,077 19,082 11,882 

Tac ³⁰¹ ee CONCORSO y Sg hed cin ae 11919 ; 
China ROMPE SEP ME M 8 17,503 20,626 15,387 

Dénmark-- s nose c Mm Uu e i Rede cra ⁵⁰y We gee a: 1 4 : 
———— C NIN a — es aah a 8 4,325 3,797 3,001 

Cͤ·Üͤ˙˙.-- ð ß gr f (xy ide m e ĩð v d Senna her Pert enes 3,454 : 
Cĩõõĩ¹·ũ ⁵⅛² ] ] ꝛ x e a ... 8 61.234 86,041 86,574 

German Democratic Republic. ____________________________ LLL 1,002 ; 
Germany, Federal Republic oe7ffffffff: „„ 50,734 72,980 62, 447 
n p ñ ß LI ee A 4886 4 11.751 
/ õõͤĩõĩ«é!0 d y 8 34,895 41,576 39, 723 

%% oĩo A ] Üͤ¹ͤ¹ r x ee _. $8,994 ; 
h ESTEE IHE . ERN 51,672 56,687 74,293 
BDAIE Oe. o ce cua ⁰³ ... ß LAM 8 ,292 148,788 131,638 

Korea, Republicof-— 2 auc n WAA ö-ß LE epe ERES S ,899 
Netherlan )))) eR 8 679 1,833 2,581 
2 ,1[[f0 9 ee ee mmm S 3,999 2.002 1,002 
%%] ⅛˙²ÿ:u. ...... PC WE ere Den tr = 1,99 eis 
pach a gg M qr ᷣ ß 18,706 16,153 18,585 
SwiGerlhnd- . fp e Na CIE otc gm POR pean hepa EN 2,589 6,977 1,895 
r pd ee eee Ecc -. 2,852 

United Kingdom 36ers 79,699 71,329 54,869 
United States. fd. 8 53,771 4 64,526 
r dd ß hr a 17,852 10,835 15,912 

MR MR t Re aS CRN ng OPO SE rN Pet PE aR B ERN Dor come REIP POENI NS 769 2,653 i 


7)! ³oV6Wm.. E K 549,887 625,781 614,208 
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Table 3.—Zambia: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys, 
semimanufactures .. 
mech metal including alloys, all forms 


E and residue eae copper 
* including al 


Semimanufactures 


Iron and steel metal: 
Ferroalloys: Ferrosilicon - - — — ~~ - 
Steel, primary form value 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
Wie „plates, sheets 


Lead: 
Oxides and hydroxides _ s 
Metal ao alloys: 


Semimanufacturess ___—_- 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. _ 
Silver: Waste and sweepings“ 
value, thousands 
Tin Vases including alloys, semimanu- 


Unwrought and semimanufactures 


NONMETALS 


says and clay products: Nonrefractory 
ay produetis value 
Diamond: Industrial carats _ 
Fertilizer materials: 
Manufactured: Nitrogenous - _ _ _ _ __ 
m o ee Sees 


Brisa and semiprecious stones other 
than diamond: 


Natural value, thousands. _ 
Synthetic c. do_ ___ 
Salt and brine ________- kilograms_ _ 


Stone, sand and gravel: 
Dimension stone: Crude and partly 
worked 
Gravel and crushed rock 
Sulfur: Sulfuric acid |... 
Other: Building materials of asphalt, as- 
and fiber cements, unfired 
nonmet als 


See footnotes at end of table. 


1977 


36,470 


260 


1978 


NA 
NA 
NA 
NA 
518,282 


9,514 


United 
States 


53, 


691 


871 


All to 


Destinations, 1978 
Other (principal) 


Japan 122,406; West Germany 78,731; 
eraa Kingdom 73,962; France 


Japan 5, 1 5 7 12; Yugoslavia 3,431; Kenya 


All to Zaire. 


Malawi 34; Zaire 1. 

Kenya 134; Malawi 72; Zaire 12. 

Republic of South Africa 234; United 
Kingdom Tanzania 4. 

Italy 2,655; India 1.400; Republic of 


South Africa 
All to Tanzania. 


All to United Kingdom. 
United Kingdom $11. 


All to Tanzan 
India 7,803; a 4,165; United King- 
dom 3, 439; Yugoslavia 2,601. 


United Kingdom 420; Belgium 
1 237: Switzerland 178; 
a 
United! Kingdon 737; U.S.S.R. 107; 
China 79 


Tanzania 11,874; Burundi 8,321; 
Malawi 8, 313; Zaire 6, 548. 


Zaire 264; Malawi 50. 
Malawi 491; Zaire 13. 


Hong Kong $431; he) eal $147; 


United Kingdom 
to Egypt. 


All to Zaire. 
Zaire 12,319; Angola 297; Malawi 23. 


THE MINERAL INDUSTRY OF ZAMBIA 1149 


Table 3.—Zambia: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1978 


Commodit 1977 1978 ; 
TONY, [oe Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural. a 11,283 -- Malawi 8,301; Zaire 2,981. 
Coal, all grades including Soues 3 615 EM 
Petroleum refinery pc 
Gasoline 42 gallo on barrels. . 6,420 2,270 _. All to Zaire. 
Kerosine and jet fuel! do... 31 626 1.240 S Do. 
Distillate fuel oil. _..._____ do- 19, 477 4,013 gc Do. 
Lubricant 3s do— 166 567 = Zaire 560; Malawi 7. 
er: 
Liquefied petroleum gas 
do... 4,164 3,400 -- Malawi 3,213; Zaire 187. 
Bitumen and bituminous mixtures 
do... 8,329 8,000 _. Malawi 2,521; Zaire 424; Tanzania 55. 
NA Not available. 


1Unreported quantity valued at $45,000. 
May include other precious metals. 


Table 4.—Zambia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodity 1977 1978 : E 
C Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides? |... . 14 16 -- France 14; Belgium-Luxembourg 2. 
Metal including alloys, semimanu- 
facture s 759 923 (2) United om 289; Norway 176; 
Sweden 
Antimony: 
Ore and concentrate |... 35 NA 
Elemental: Powder 35 NA 
8 Oxide, des and hy acid _______ 50 NA 
Chromium: Oxi hydroxides. _ _ _ _ 18 NA 
Cobalt metal including alloys, all forms 6 NA 
Md 
and concentrate value 843 NA 
Matte and speiss_ _ _ _ __ ___ do— $472 NA 
Metal meri ne alloys: 
Unwroughgnt 20 2 m All from United Kingdom. 
Semimanufactures 346 430 1 United Kingdom 228; Belgium- 


Luxembourg 58; Israel 
d metal including alloys, unwrought 


and partly wrought _ _ troy ounces. - 63 NA 
Iron and steel: 
Ore and concentrate |... 234 a 
Metal: 
Pig iron, cast iron, powder, shot 235 133 -- United Kingdom 126; Republic of 
South Africa 7 
Ferroalloys - ------------- 709 8,569 2 Indonesia 8,000; Republic of South Af- 
f rica 390; United Kingdom 177. 
Steel, primary form 1,075 92 -- Republic of 2n Africa 90; United 
i : 
Semimanufactures: dd 
rods, angles, shapes, sec 
„„ ------------ 23,569 11,300 39 ME dur blic of South Africa 4,866; United 
gdom 2,936; Ja 23 
Universals, plates, sheets 20,377 20,218 3 rane 2 12, 205 ; Uni Kingdom 4,123; 
Hoop and strip . _ 890 1,031 1 pan 668, United Kingdom 352. 
Rails and accessories 4,394 5,726 ZR Repub mec of South Africa 5,014; India 
nited Kingdom 201. 
o MV DE 6,163 8,171 55 Re edis of South Africa 1,049; 
„ 994; ; West 
Tubes, pipes, fittings _ _ _ _ __ 6,132 3,306 99 idi rede 905; Sweden 814; United King- 
Castings and forgings, rough 17 =e 


See footnotes at end of table. 
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Table 4.—Zambia: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Oxides and hydroxides _ _ _ _ _ _ _ _ _ 
Metal sae alloys: 


Manganese: Oxides and pi be 
N metal including 


Platinum- group metals sli alloys, 
unwrought and partly wrought 
value, thousands 
Silver metal Daing alloys, 5 
and partly wrou ght do. ..- 
Tantalum metal including alloys, all forms 
Tin metal including alloys: 


Titanium: Oxides and hydroxides |... 
zu metal including alloys, all forms 


Tine xides and hydroxides 
Metal including alloys, semimanu- 
factures 
Other: 
Ores and concentrats 
i peroxides --- 
Metals: 
Alkali, alkaline- earth, rare-earth 
metals ..... ..—.——---———— 
Metalloiids. —- - -- --- ------- 
Base metals including alloys, all 
NONMETALS 
Abrasives, n.e.s.: 
Na : Pumice, emery, corundum, etc 
Dust and powder of precious and semi- 
precious stones value 
9 and polishing wheels and 
VVV 
Barite and wither ite 
Boron materials: Oxide and acid ---..— 
Cement `- --—---------------—- 


888 
value, thousands. . _ 


Refractory including none” brick 


Diamond: 
F UN do—- 
Industrial da- 


Fertile TE 
Crude 


See footnotes at end of table. 


1977 


$ 
178 


28 8 


1978 


United 
States 


Sources, 1978 
Other (principal) 


eee re M 
ni om 7; Kepublic o 
Africa 1. 


Belgium-Luxembourg 6; Kenya 2. 
All from United Kingdom. 


United Kingdom $108. 
West Germany $1. 


Mn een 14; Israel 3; Singa- 
United ay ngom 5; Republic of South 
Uni ited Kingdom 169; Spain 155; West 
All ses em United Kingdom. 


99,5 1 106, West Germany 
Belgium- Luxembourg 33. 


All from West Germany. 
All from Italy. 


All from West Germany. 
United Kingdom 14; West Germany 8. 


United Kingdom 25; China 17. 


Republic of South Africa 2,613; Switz- 
erland 333. 


from Ken 
United Kingdom 163; West Germany 


United Kingdom 50. 


ted Kingdom 852; West German 
0136 India 100; Kenya 100. á 


United Ki $161; Spain $97; 
nite TT: Mm pain 

ited Ki ,010; Canada $787; 
Austria SiL ý 


All from United Kingdom. 
Belgium-Luxembourg 92; Kenya 81. 


All from United Kingdom. 


Indonesia 9,233; Netherlands 5,750; 
Japan 5,576 


All from United Kingdom. 


All from United Kingdom. 


THE MINERAL INDUSTRY OF ZAMBIA 1151 


Table 4.—Zambia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodity 1977 1978 ; i 
Lies Other (principal) 
NONMETALS —Continued 
Mica: Worked including agglomerated 
splitting 3 1 -- All from United Kingdom. 
Pigments, mineral: Iron oxides, processed 107 90 — West 65; India 15; United 
Kingdom 10. 
Precious and semiprecious stones other 
than diamond: 
Natural value, thousands $8 $10 _. All from Ireland. 
Syntheti _- ue 8330 S 
Salt and brine _____________ ___~_ 88,316 9,007 -- United om 5,718; Yemen Arab 
Republic 1,492; Mozambique 630. 
Sodium and potassium compounds, n.e.s.: 
ustic potash __.____________ à) 2 -— All from United Kingdom. 
Caustic soda _______________ 3,132 2,076. West Ge 501; China 500; United 
Kingdom 4 
Soda ash __________________ 1,550 2,155 -- Kenya 1,880; West Germany 1,802; 
Mauritius 59. 
Stone, sand and gravel: 
e ph 3 mui Re lur 24 1 — All from India. 
an ae e 33 2 5 _. All from United Kingdom. 
exclu me 3 
358 mo 
Sulfur: 
Elemental: 
Other than colloidal . . . ------ 68 51 -- All from United Kingdom. 
ee, 2,132 22 -— West Germany 15; Belgium- 
Luxembourg 4; United Kingdom 3. 
Oxide 2 ocn kilograma.. _ 14 ins 
Sulfuric acid . - 9 28 P nited Kingdom 26; tay 2. 
Talc, steatite, soapstone, pyrophyllite _ .. — 36 12 ded Al from United Kingdom 
er: 
TTT 8 ui 
Halogens |... --------- 6 89 =e eae Kingdom 21; West Germany 
Oxides, hydroxides, peroxides of bari- 
um, magnesium, strontium _ — _ _ — - 2 (?) — All from United Kingdom. 
Building materials of asphalt, asbestos 
and fiber cements, unfired nonmetals 86 220 SE ADA 102; Aie Kingdom 97; West 
rmany 1 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural... 2,488 807 E United om 717; Trinidad and 
T 72; France 18. 
Carbon black 1,586 1,748 _. United Kingdom 582; West Germany 
419; India 388. 
Coke and semicoklne _ 84,185 99,000 _. All from West Germany. 
Gas, hydrocarbon, manufactured 1 7 — All from United Kingdom. 
Hydrogen: helium, rare gases 
kilograms_ _ 210 NA 
Petroleum and refinery products: 
Crude .. thousand 4 lon barrels_ _ 5,953 5,992 — All from Saudi Arabia. 
Refinery ucts: 
Gasoline _ _ _ _42-gallon barrels. _ 14,685 33,702 -— Iran 33,252; ds arty 
Kerosine and jet fuel do 854 2,155 Republic of 'So A 814; United 
Residual fuel oil - - - - -- do- 13 9.744 All from Republic of So South Africa. 
. do_ _ __ 150,208 156,016 938 United Kingdom 61,131; Italy 31,269; 
Kenya 29 
9 efied petrol 
uefi roleum gas 
— 77 70 e Netherlands 58; Belgium-Luxembourg 
Mineral jelly and wax 
ER 30,982 19,911 ) West Germany 6,812; United Kingdom 
6,123; Singapore 2,589. 
Nonlubricating oils_ do- 2,830 NA 
geret = 1 62,155 812 United Kingdom 291; Republic of 
ure 88 ; ni i : 
South Africa 248. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals ($) 11 -- All from United Kingdom. 
NA Not available. 
May include artificial corundum. 
*Less than 1/2 unit. 


Quantity reported at 1,742 troy ounces. 


*Quantity reported at 2,958 troy ounces. 
5Excludes unreported quantity valued at 


$2,896. 
*Value only reported at $26,772; 1978 quantity valued at $6,000 
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COMMODITY REVIEW 


METALS 


Copper, Cobalt, Byproduct Gold, Seleni- 
um, and Silver.—Zambia's two major min- 
ing companies treated about 30.5 million 
tons of ore containing about 700,000 tons of 
copper. Estimates of ore milled by RCM and 
NCCM during 1981 and the RCM ore re- 
serve figures as published in the RCM 
annual report for the year ending March 31, 
1981, are shown in table 5. RCM announced 
several development projects. At Luanshya- 
Baluba stage 2, the rock winding shaft was 
equipped, and the cage and skip compart- 
ments became operational to full depth by 
yearend. The foundations for the service 
shaft winder were completed, and construc- 
tion of the hoist house and preparations for 
erection of the headframe are underway. At 


the Chibuluma Mine extension, design work 
and specifications for the 688-meter level 
crusher and pump stations at the new shaft 
at Chibuluma West were nearing comple- 
tion with equipment orders placed. At the 
Chambishi Mine underground expansion, 
planning and feasibility studies for ore ex- 
traction above the 500-meter level at an 
increased rate of 230,000 tons per month by 
October 1981 and for continuing production 
below the 500-meter level were completed 
and approved. Detailed design for the cop- 
per tankhouse expansion at the Chambishi 
leach plant was completed. A cobalt metal 
vacuum refining plant is also being con- 
structed at the Chambishi Mine. The recov- 
ery of gold and selenium at the RCM Ndola 
refinery set records in 1980 and continued 
at the same rate in 1981. 


Table 5.—Zambia: Copper production and ore reserves, by company and mine 


Ore mined and treated Ore reserves 
shar Coppe oro 
Company and mine weight Copper content weight Coppe Cobalt 
parana (percent) (metric (MAD (percent) (percent) 
tons 
tons tons) 
Roan Consolidated Mines:! 
Mufulira (underground 5,459 2.10 114,639 109,000 3.10 . 
Luanshya (underground 4,045 1.30 52,585 55,000 2.51 iA 
Baluba (undergroundd)dd 1,691 1.70 28,747 59,000 2.54 0.16 
Chambishi (underground) — — _ ~~ — ~~ 2,080 1.56 82,448 31,000 2.84 z 
Chibuluma (underground) - - ------ 484 2.41 11,664 8,000 3.66 
Kalengwa (open pit ' 215 2.47 5,911 feats =e PN 
Total or average 13,974 1.76 245,394 262,000 2.84 16 
Nchanga Consolidated Copper Mines:? 
Nkana (underground). .. ......- 4,151 1.60 76,112 113,433 2.35 .08 
Bwana Mkubwa (open pit 757 2.26 17,108 452,000 3.50 R 
Chingola (underground and open pit) 9,016 3.34 301,134 1,089 3.16 i 
Konkola (underground 687 2.85 48, 080 193,710 3.72 m. 
Kansanshi (open pit) 307 3.21 9,855 16,658 2.57 is 
Total or average 16,524 2.74 452,289 1,056,890 3.31 01 
Grand total or average 30,498 2.29 697,683 1,318,890 3.22 04 


1Roan Consolidated Mines Ltd.-1981 Annual Report. 
28tockpiled ore was used for Kalengwa mill feed. 


*Nchanga Consolidated Copper Mines Ltd.-1981 Annual Report. 


NCCM estimated ore production of 16.5 
million tons was obtained equally from 


underground mines and open pits. Delays in 


the delivery of spare parts and lack of 
Skilled and experienced maintenance staff 
is still causing the deterioration of plants 
and equipment throughout Zambia's copper 
belt. Copper prices remained stagnant dur- 
ing 1981. Zambia lowered its price of cobalt 
from $20 to $17.50 late in 1981. Spot mar- 
kets for cobalt in the United States went to 
$15.00 in late 1981. In the Rokana Division, 


1981 production was slightly below 1980 
production. At the Mindola shaft, a prolong- 
ed overhaul of the main underground crush- 
er severely curtailed production from the 
lower levels. At the central shaft, where 
Stoping mainly depends on drawpoint load- 
ing, production was affected by low avail- 
ability of loaders. 

Also in the Rokana Division, copper and 
cobalt recovery rates improved over those of 
1980. In the Chingola Division, at the 
Nchanga open pit, additional boreholes 
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were drilled to provide information for 
planning the future mining of cobalt- 
bearing ore. Despite shortages of replace- 
ment spares, underground development 
proceeded on schedule. Some old production 
areas, previously declared exhausted, were 
reopened successfully and have provided 
additional ore. In the Konkola Division 
surface exploration, one borehole was com- 
pleted on the west limb, in the north ore 
body area, that intersected ore at 2.66% 
over a true width of 14 meters at a depth of 
1,129 meters. As a result of this hole, there 
will be an addition to the ore reserves at the 
No. 3 shaft. Also at the Konkola Division, 
underground exploration and drilling are 
underway at both the north and south ore 
bodies. Silver production for the Broken 
Hill Division of NCCM totaled approximate- 
ly 750,000 troy ounces. 

Lead, Zinc, and Byproduct Cadmium.— 
Ore hoisted totaled 217,503 tons at grades of 
6.4% lead and 17.7% zinc. Byproduct cadmi- 
um output totaled approximately 1 ton. The 
NCCM Broken Hill Division has conducted 
exploration programs at both its surface 
and underground operations yielding only 
low-grade mineralization to date. 


NONMETALS 


Cement.—A shortage of bagged cement 
due to the lack of paper bags became 
evident in late 1981. The sale of bagged 
cement was suspended in October 1981. 
Firms with bulk handling equipment were 
not affected. 

Fertilizer Materials.—Zambia Industrial 
and Mining Corp. (ZIMCO) has discovered 
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large deposits of high-grade phosphate at 
Kaluwe, 220 kilometers east of Lusaka, and 
at Petauke in the Eastern Province. Zambia 
now imports phosphate for manufacture of 
compound nitrate fertilizer at Nitrogen 
Chemicals of Zambia at Kafue, near Lusa- 
ka. ZIMCO is expected to start exploitation 
of the phosphate deposits, which are esti- 
mated at over 200 million tons, in the near 
future. The Zambian Government will soon 
start mining lime deposits in Chief Mapan- 
za's area in the Southern Province. The 
lime will be used mainly for improving soil 
fertility. 

Gem Stones (Amethyst and Emerald).— 
Low-grade amethyst ore was mined by 
Northern Minerals (Zambia) Ltd. with an 
alleged theft of gem production affecting 
1981 sales. The Government has started 
mining emeralds through the Reserved 
Minerals Corp. in Chief Nkana's area of 
Ndola Rural. Production started during the 
first part of August 1981. Production figures 
are being withheld as a security matter. 


MINERAL FUELS 


Coal.—Production at Maamba Collieries 
in the Southern Province is set for a major 
boost following the installation of new ma- 
chinery under a multimillion-dollar loan 
from the Africa Development Bank and the 
Federal Republic of Germany. The Zambian 
Geological Survey has recently discovered a 
major coal belt near Kafue National Park. 

A consortium of Canadian companies will 
spend approximately $30 million in a 4-year 
oil prospecting venture that starts in the 
Western Province in 1982. 


Physical scientist, Division of Foreign Data. 
Where iran Zambian kwachas (K) have been 
converted to U.S. dollars at the rate of 1K = US$1.1466. 
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The Mineral Industry of 
Zimbabwe 


By George A. Morgan! 


The mineral industry in Zimbabwe was in 
broad decline throughout 1981. Production 
of most commodities was below previous 
levels. Production of gold, the second largest 
foreign exchange earner after tobacco, was 
relatively unchanged. 

The industry was adversely affected by 
the post-Civil War and the world recessions. 
Other important factors contributing to the 
sectors downturn were increased costs, 
higher Government expenditures leading to 
tax increases, producer and investor uncer- 
tainty regarding legislation affecting mar- 
keting and production of minerals, loss of 
skilled personnel, and a decline in labor 
skills and management. 

On a world scale, the major portion of 
minerals produced in Zimbabwe was mined 
from low-grade deposits with low volume of 
output. Previous success of the industry has 
been attributed to relatively low costs, in- 
cluding wage costs. The implementation of 
minimum wage levels throughout the min- 
ing sector was directly responsible for the 
closure of numerous small mines in the 
Hartley and Gatooma districts, affecting 
about 2,000 workers. Several mines were 
granted exemptions from the minimum 
wage provision pending investigation into 
their viability, but all exemptions were 
suspended in September. At yearend, a 
second higher minimum wage level was 
imposed. Small workers employed about 
9,000 miners and were most affected by the 
legislation. Higher wages actually led to a 
fall in productivity at some workings. The 
Government considered taking over some 
mines most affected by the new wage level 
in order to maintain employment. 

The country's two mine labor unions 
merged. Wildcat strikes occurred at a num- 
ber of mines owing to an erosion of labor 


union control and external interference. 
The mining industry's labor force was offi- 
cially reported at about 71,000. Approxi- 
mately 20,000 Zimbabweans employed in 
the Republic of South Africa, many of them 
miners, were being repatriated. Planned 
expansion in Zimbabwe's mining sector was 
not sufficient to absorb them. 

The Central Government Budget Account 
for 1981-82 allocated $5.7 million for the 
mining sector out of a total budget of $2,306 
million. Other sectors share of the budget 
were defense, 17%; education and culture, 
16%; agriculture, 4.7%; and transportation, 
8.495. The gross national product in 1980 
was $7.5 billion. A 3-year Interim Develop- 
ment Plan for the period 1981-84 was under- 
way. The gross domestic product was ex- 
pected to rise 8% per year; the mining 
sector, 8%; agriculture, 12%; and manu- 
facturing, 11%. Wage increases from 35% 
in industry to 13096 in commercial agricul- 
ture were to take place over a period of 3 
years. The consumer price index for high- 
income and low-income groups increased 
14.2% and 11.5%, respectively, in the period 
through November 1981. Foreign currency 
allocations came under tighter control be- 
cause of the decline in mineral sector ex- 
ports and continued high spending for im- 
ports. Only export-oriented firms could 
qualify for foreign currency allocations. In 
addition, allocations for the first quarter of 
1982 were cut 12%. 

A deficit of $433.8 million was estimated 
for 1981-82. The higher level of Government 
spending was to be paid for by a 3096 
increase in tax revenue. Tax measures that 
had an effect on mining in Zimbabwe were 
a 2096 tax on local and foreign dividends, a 
capital gains tax of 30% on immovable 
property and marketable securities, a re- 
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duction in the percentage deduction of ini- 
tial capital expenditures from 100% to 30% 
for tax purposes, a surcharge of 5% on 
customs duties, and an increase in sales 
taxes. Being considered was a proposal for 
the abolition of the 5% depletion allowance. 
Exploration permits were granted to 
Shell Union Co. of Central Africa Ltd. and 
Cluff Mineral Exploration (Zimbabwe) Ltd. 
Targets included copper, lead, zinc, nickel, 
tungsten, gold, and molybdenum. Union 
Carbide Corp. began a gold exploration 
program and had applied for an Exclusive 
Prospecting Order to search for uranium 
and tungsten in the Zambezi Valley. It was 
reported that several companies had cut 
exploration expenditures by 50%. 
Government Policies and Programs.— 
The creation of a Minerals Marketing Corp. 
(MMC) by the Government of Zimbabwe 
appeared likely at yearend 1981. MMC was 
to consist of a board of 5 to 10 members with 
responsibility for determining if, when, and 
to whom all minerals and mineral products, 
excluding gold and iron and steel, could be 
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sold. It would be permitted to set stockpile 
levels and to withhold payment received 
from sales of minerals for a period of 30 
days. It would also be able to seek an equity 
position in both new ventures and existing 
mining enterprises. All sales of gold were 
made by the Reserve Bank of Zimbabwe, 
and iron and steel was included under the . 
Ministry of Industry. Several companies 
postponed decisions to start up new mining 
projects, including a primary platinum- 
group metal mine, pending the outcome of 
the new legislation. 

Effective December 1981, new borrowing 
regulations were placed on private compa- 
nies. A company must have over 85% local 
shareholder participation to be free of any 
limits on borrowing. In addition, no single 
shareholder who was the major shareholder 
may own 10% or more of the company. 
Previously, companies with over 50% local 
shareholder participation were free to bor- 
row. The Government was expected to ac- 
quire shares in a number of mines in 1982. 


PRODUCTION 


The index of volume of production of 
minerals fell for the fifth consecutive 
year to 166.8 from a high of 205.8 in 1976 
(1964—100). The value of crude minerals 
produced was estimated at $532 million 
compared with $614 million in 1980. This 
was the first decline in value of mineral 
production recorded from statistics avail- 
able since 1964. Although the mineral raw 
materials sector was in general recession, 
the manufacturing sector continued to ex- 
pand processing of mineral-related prod- 
ucts. In the period from January to October 
1981, the index of volume of production of 
nonmetallic mineral products was 270 


(1964=100) compared with 225.8 in 1980, 
and the index for metals and metal prod- 
ucts was 328 compared with 307.9. The 
chemical and petroleum products index of 
volume of production was 282, up from 234.7 
in 1980. The Government has encouraged 
mining companies to process and upgrade 
their commodity to a finished product. This 
policy was aimed at increasing the value 
added and reducing the demand for im- 
ports, but also to reduce the burden on the 
country’s transport system. No special in- 
centives have been offered to the industry 
despite the encouragement. 


Table 1.—Zimbabwe: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981* 

METALS 
Aluminum: Bauxite, groes weighBt „ 3,276 4,818 5,076 4,281 5,189 
Antimony, mine output, metal content᷑ 551 121 158 150 263 
Arsenic, while... f)) ue c eei 201 129 a 79 21 
Beryllium: Beryl concentrate, gross weight ~- -------------- 103 35 28 9 42 
Cesium min S Pollucite o a ee u^ 2 88 100 
Chromium: Chromite, gross weint thousand tons 671 418 542 554 536 


See footnotes at end of table. 
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Table 1.—Zimbabwe: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 13981 
METALS —Continued 
Cobalt: 
Mine output, recoverable metal content NA 17 210 120 100 
Metal (including content of refinery sludge). .. om 17 204 115 94 
„ tantalum minerals, gross weight: Tantalite_ ______~_-— 30 31 30 41 45 
Conger: output, metal contentu 34,767 33,848 "29,600 26,921 24, 583 
Metal: 
Smelter, primary* ce th ae A esha 32,500 22,200 28,500 26,100 23,000 
, ------------------------ 3,000 3.000 3,000 3,100 8,000 
Gold, mine output, metal content thousand troy ounces. . 402 399 988 868 871 
Iron and steel: 
Iron ore: 
Gross weint. thousand tons 1,176 1,123 1,201 1,622 1,096 
rim rr he e alit do- 706 674 721 973 660 
e 
Pig iron" seo ⁰ ¹-mꝛT A ere: do- 310 600 600 600 400 
Ferroalloys:* 
Ferromanganese _ e „„ 2,400 2,400 2,400 2,400 000 
Ferrochromiumnui „ 000 A 200,000 260,000 209,072 
roe P T eae ne 8 202,400 202,400 202,400 262,400 211,072 
TUM Crude steãeeů d!!! thousand tons. _ 7 778 74 
icke 
Mine output, metal content 16,671 15,701 14,591 15,075 18,018 
Metal, sme ltere 13,000 13,000 13,200 14,100 11,500 
Platinum group metals 
fCcèi .... uU EC E troy ounces. . ee E S 2,990 2,300 
Palladium . el nn do... Nn uto SUN 6,784 5,200 
nn ML do— pM ON 9,774 7,500 
Silver, mine output, metal content thousand troy ounces... 207 1,109 978 949 85 
Mine output, metal content! „ 1,280 1,310 1,340 1,300 1,600 
Metal, smelteeeeõeee n — ꝛr; „ 920 945 967 934 1,157 
Tu n, concentrate output: 
ross weight. — - -- ß Se dpud 252 279 224 194 119 
Metal contenWꝶ tt 120 130 110 90 55 
NONMETALS 
Abrasives: Natural corundum ________________--__-_-- 4,846 7,366 16,628 18,681 12,202 
Tr a kal —?⸗'h thousand tons 273 249 
JJ ĩðDW“ſudd) m ⁊ð . ut 8 2,798 878 449 195 UN 
Cement, hydraulic 2.25 22 eo ; thousand tons_ _ 492 408 $96 *400 400 
Cla 
Bentonite (montmorillonite) ..... „„ 58,529 53,819 54 69,153 78, 403 
77Cõĩ ³¹˙“11mmànAnmàim.m........ 13,113 12,480 16,745 17,005 14,658 
FP rrͤßÄ%1kễ A mm my a 1.017 2, 4,450 4,657 
Feldspür oou nm dae pM RUM e 126 1,085 1 
JJC co rl ane Se et 522 312 ee US TM 
Gem stones, precious and semiprecious:* 

J onm ss ee kilograms. _ 6,828 8,491 3,228 4,001 NA 
; ³² ę nou oso eden m ans do- Sa 2,000 1 NA 
Topa sos S do— 8 2 ew ME NA 
[is lj AAA ꝛ 8 do— 523 98 5 NA 

)).!!! e vr kr: 88 3,000 5, 000 5,736 7,885 11,218 
ĩ˙;¹ððũ ½%˙rͥ ⁰˙ m a 6,339 1,835 = 716 
Lithium minerals, gross weight - - ---_----__-----~----~-- 8,050 16,688 18,197 21,030 16,444 
C. 15 iet M MONDE Sap MES EUN TOC 8 54, 65,756 84,495 78,217 60,194 
lil. ee ie ß ß 8,670 2,164 1,215 1,022 1,406 
Nitrogen: N content of ammonia? . -—-------—-— thousand tons 7 60 60 60 60 
Phosphate rock, marketable concentrate do— 105 107 136 130 122 
Pigments, iron oxidgdagd „ 100 100 1,000 1,200 
Pyrite, weight naga a ee es thousand tons_ 56 66 65 
Fee, ) (K0ꝗ¾¼ . ðͤ v ĩͤ RM CES 66,208 95,588 143,688 166,407 142, 174 
tone: Limeston nun thousand tona. .. 1,299 1,087 1,057 1,218 : 
Sulfur: 
S content of pyrite LLL LL Le do— 22 24 28 29 25 
Byproduct of coal and metallurgy? y) do_ _ __ 5 5 5 5 5 
%% e Nas AL mE ecd do_ _ __ 29 33 34 30 
17jj;ͤ˙’—Ö ] QA. ⁵ĩðV2Aſſ a OO x 8 1.415 758 1.170 456 886 


See footnotes at end of table. 
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Table 1.—Zimbabwe: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 
Commodity 1977 1978 1979 1980 1981 
MINERAL FUELS AND RELATED MATERIALS 
Coal, bituminous _____________________ thousand tons... 3,029 3,065 3,188 3, 134 2,867 
Coke, metallurgical 22-2. do- 194 179 201 235 200 


fable includes data available Hough: J july 7, 1982. 


*Smelter copper includes im 
copper n essina ) Bevelopment € 


(Transvaal) Corp. a 
electrolytic copper from the n comer oue E by Coram e a 


NA Not available. 
produced by electrowinning in nickel processing. Output of fire-refined 


terminated in 1972. Refined copper output from that 
Consolidated Mines at the Inyati Mine. Output in 1981 


Other gem stones sar ei in 1881 are as N in kilograms: Beryl, 327; chrysoberyl 


Includes rough and ground quartz as well as silica sand. 


es 1979. 


*Deta represent output b 
plant of Risco Ltd. may 


crystal was also E udi in the amount of 3 metric 


the Wankie Colliery for years 1 of that stated; additional output by the Radcliff 
250,000 metric tons per year pori. foin M 


coke and coke breeze. 


TRADE 


Comprehensive official trade data cover- 
ing exports and imports by destination in 
terms of quantity and value were not avail- 
able. Only quantity and value of some 
exported mineral items and major mineral 
imports by value were available. Other data 
on trade were provided from industry and 
press reports and from customs agencies of 
trading partner countries. 

Zimbabwe has maintained a positive 
trade balance except for 1968. However, 
reduced revenue from gold sales and high 
import levels resulted in a negative trade 
balance in the period through September 
1981 of $77.4 million. The export value of 
minerals and mineral-related products in 
1980 was $723.4 million out of a total export 
value of $1,338.2 million. Gold sales ac- 
counted for $170.4 million in 1980. Trade 
data available through September 1981 in- 
dicated a mineral export value of $408 
million out of a total export value of $995 
million. The value of mineral-related im- 
port trade in 1980 was $385.4 million out of 
a total import value of about $1,200 million. 
For the period through September 1981, 
$340.1 million out of $1,074 million was 
mineral related. Liquid fuels continued to 
be the largest import item in terms of value. 

The Government held talks with China, 


Hungary, North Korea, and Japan regard- 
ing trade agreements. Ferrochrome was 


the principal mineral commodity of interest 
in the discussions. The preferential trade 
agreement with the Republic of South Afri- 
ca was to expire in March 1982. Discussions 
were held regarding a continuation of the 
agreement subject to renegotiation of cer- 
tain elements. 

Exports by rail experienced inefficiencies 
owing to shortages of workers, engines, and 
rolling stock. A rail priorities committee 
made decisions as to the number and desti- 
nation of rail wagons to be used for exporter 
needs. Priority was given to exports of 
commodities earning the highest foreign 
exchange. At midyear, the country was 
estimated to be losing $7 million per week 
because of rail transport inefficiencies. 
Heavy backlogs of agricultural and iron and 
steel products occurred. At yearend 1981, 
the Government banned all strikes by 
employees of the National Railway of 
Zimbabwe (NRZ), including trade union ac- 
tion. The provisions of the Emergency Pow- 
ers Act compelled all employees to place the 
whole of their time at the disposal of the 
NRZ. Only about 10% of Zimbabwean trade 
passed through the Mozambique ports of 
Beira and Maputo. The remainder was 
transhipped by rail and exported from ports 
in the Republic of South Africa. Sabotage of 
the rail link to Beira disrupted traffic for 3 
weeks in November. 
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Table 2.—Zimbabwe: Apparent exports of mineral commodities: 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 i ND 
d terse Other (principal) 
METALS 
Cobalt oxides*____ value, thousands. _ $3,423 $4,224 _. NA. 
Copper metal including alloys, all forms? 26,635 22,135 -- NA. 
Iron and steel metal 
Ferroalloys ---------------- 2170,951 2257,306 18,260 iin den 57,804; France 40,602; 
apan 19,899. 
Steel, primary forma 2231,891 2305,545 -- Sri Lanka 12,943; Thailand 4,000. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 2255, 397 2215,948 _. United Kingdom 8,473; Belgium- 
U oer p : P Luxembourg 3 875. 
niversals, plates, sheets 
Wired T 177 ee 17,778 18,660 _. NA. 
U ified? 
pec value, thousindi- " $19,164 $30,825 -- NA. 
Lithium ore 2 $1,479 $2,549 _. NA. 
Nickel metal including alloys, all forte z 218,891 214.449 1,904 West Germany 2,056; France 932; 
Pis iuding all Netherlands 761. 
tinum-group metals inclu oys, 
unwrought and partly wrought 
ši value, thousands_ _ NA $40 _. All to West Germany. 
ver: 
Waste and sweepings® _ _ _ _ _ eee 282,670 285,159 _. West Germany $520. 
Metal including alloys, unwro cht 
and partly wrought |... 0. — NA $83 ee apain $35; Switzerland $28. 
Tantalum ore do... 232,772 284,214 3362 
Tin metal including alloys, all forma 2865 2891 68 waited Kingdom 50; West Germany 
Tungsten ore and concentrate* 
value, thousands_ _ $1,909 $1,856 _. NA. 
Other: Ores and concentrates |... NA 70 68 West Germany 2. 
NONMETALS 
( 2286, 021 2274, 258 1.141 Japan 14,828; Spain 8,344. 
Cement 41.595 62, 687 NA. 
C NA 1 1 
Diamond, gem, not set or strung 
ue, thousands. _ NA $15 $15 
Precious and semiprecious stones 
do 231,872 282,208 $91 uo an $1,046; West Germany 
Stone, dimension: 
partly worked . NA 36 _. All to Australia. 
Worked .—— —— n eme NA T (9 West Germany 8; United Kingdom 8. 
Other: Crud»e ~~~ NA 1,297 _. Japan 1,259; West Germany 38. 
MINERAL FUELS AND RELATED 
MATE 
Coal, all grades s 195,952 229,498 NA. 
Coke and semicoke? _____________ 181,629 113,388 NA. 
NA Not available. 


Owing to a lack of official trade data published by Zimbabwe, this table should not be taken as a complete presentation 
of ring country’s mineral e c These data have been compiled from various sources, which include United Nations 
information, ta published b by the partner trade countries, and official trade sources of Zimbabwe. Unless 
otherwise specified, data are compiled from official trade statistics of individual trading partners. 
: Monthly Digest of Statistics, April 1981, Central Statistical Office, Salisbury, Zimbabwe. 
May include waste and sweepings of other precious metals. 
*Less than 1/2 unit. 


MINERALS YEARBOOK, 1981 


Table 3.—Zimbabwe: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


1160 
Commodity 1979 
METALS 
Aluminum: 
Oxides and hydroxides NA 
Metal including alloys: 
Unwrou ght NA 
Semimanufactures 
value, thousands. — 233,720 
Copper metal including alloys, 
semimanufactures _ 2 
Iron and steel metal: 

AD iról ek NA 
Ferroalloys ___ value, thousands. . ?$2,020 
Semimanufactures: 

Bars, rods, angles, shapes, sections 
o- 2$4,176 
Universals, plates, sheets 
do... 2$31,506 
Hoop and strip 
Rails and accessories 
value, thousands. _ 2$147 
T JJC E E EA NA 
, pipes, fitting NA 
Lead Bs inc uding alloys, 
semimanufactures 
value, thousands_ _ EL o 
Manganese oxides 
Nickel metal 8 alloys, 
semimanufactures — NA 
VIBEDURERTONP metal ine UCM alloys, 
unwrought an y wro 
value, 8 2 NA 
Silver metal including alloys, unwrought 
= partly wrought ______-— do— NA 
"Oxides and e 5 NA 
6 al including alloys, unwrought _ . NA 
er: 
Ores and concentrates NA 
Metalloids _ - -- -- ----------- NA 
Base metals NA 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones NA 
Boron materials: Oxides and acid NA 
coment MERCED T NA 
J E SIN NA 
Clay sand cay products: 
C NA 
Clay products: 
onrefractor // NA 
Refractory including nonclay 
brick value, thousands. . 3$6,954 
Diamond: 
Gem, not set or strung_ _ _ _ _ do____ NA 
Industrial do. ... NA 
Diatomite and other infusorial earth .. _ _ NA 
Fertilizer, materials: 
Manufactured: 
Nitrogenous 
value, thousands. _ 2$1,946 
Potassic? __________ do... $3,889 
Ammonia? |... do... $2,031 
Graphite, natural . 2. -- NA 
Gypsum and plasterrr NA 
17 EMMERICH 8 NA 
Mica, worked NA 
Precious and semiprecious stones: 
Natural value, thousands NA 
Synthetic rt 0. — N 
En a tat et tg a do. .. $1,529 
Sodium and potassium compounds: 
Caustic potash 2. NA 
Caustic sodaaaaa NA 
Soda ann NA 
Other: Crude .---------------- NA 
MINERAL A AND RELATED 
Carbon black _---------------- NA 
Hydrogen, helium, rare gases NA 


See footnotes at end of table. 


1980 


14 
49 
287,779 


46 


51 
282,211 


36,824 
2$42,369 
39 


233,919 
75 
193 


231.015 
9 


United 
States 


Sources, 1980 
Other (principal) 


All from West Germany. 

All from Norway. 

West Germany $399; Switzerland 
$183. 


1 Kingdom 23; West Germany 


All from Sweden. 
NA. 


Japan $73; West Germany $52. 


Japan $1,068; France $82. 
Switzerland 8. 


NA. 


Belgium-Luxembourg 55; Japan 11.* 
Japan 189. 


United Kingdom $26. 
All from Greece. 
All from United Kingdom. 


All from West Germany. 
West Germany $6; Switzerland $4. 


Italy 14; United Kingdom 5. 
All from Italy. 


All from United Kingdom. 


France 356; Netherlands 20. 
All from United Kingdom. 


West Germany 5; Austria 5. 

All from France. 
een 

United Kingdom 19. 

All from West Germany. 

United Kingdom $102; Austria $94. 
All froni United Kingdom. 


All from Kenya. 


Netherlands $3,048. 
NA. 

NA. 

All from West Germany. 


West Germany 20. 
All Ten West Germany. 


Switzerland $93; United Kingdom $5. 
^y from Switzerland. 


All from France. 
Do. 


Do. 
All from West Germany. 


West Germany 40; Japan 17. 
All from Japan. 
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Table 3.—Zimbabwe: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products: 
Gasoline 42-gallon barrels NA 
Keros ine do- NA 
Distillate fuel oli do- NA 
Lubricant — do- NA 
Other: 
Mineral jelly and wax do- NA 
Bitumen and other residues 
do. .. NA 
Bituminous mixtures... do- NA 
Total, crude petroleum and refine 
products. value, thousands . 23218,096 
NA Not available. 
of this country's mineral imports. These data 


Sources, 1980 
1980 : 
SEE Other (principal) 
76,093 9 France 76,084. 
29,326 um All from France. 
131,468 E Do. 
2,100 56 West Germany 1,925; United King- 
dom "0. 
2,668 1,015 West Germany 1,558. 
42 e All from Belgium-Luxembourg. 
6 EN All from Netherlands. 
2$257,803 $196 France $8,956; West Germany $379. 


lOwing to a lack of official trade data published by Zimbabwe, this table should not be taken as a complete presentation 


information, 


have been compiled from various sources, which include United Nations 
ta published by the partner trade countries, and official trade sources of Zimbabwe. Unless otherwise 


specified, data are compiled from official trade statistics of individual trading partners. 
2Source: Monthly Digest of Statistics, April 1981, Central Statistical Office, Salisbury, Zimbabwe. 


3S Excludes Japanese exports valued at $9,000. 
*Excludes part of Japanese export valued at $2,000. 
5Less than 1/2 unit. 


COMMODITY REVIEW 


METALS 


Cesium.—Zimbabwe was one of the few 
world producers of cesium. Output was 88 
tons of pollucite in 1980 from small pegma- 
tite ore bodies scattered throughout the 
country. Bikita Minerals (Pvt.) Ltd. was the 
principal producer with output from its 
deposit at Bikita. Production has been inter- 
mittent over the past 20 years because of 
low demand and reached a high of 281 tons 
in 1976. 

Chromite.—The activities of the two fer- 
rochrome producers in Zimbabwe, Union 
Carbide and Anglo American Corp., were in 
contrast during a period of higher costs, 
lower product prices, and uncertain market 
conditions. 

Zimbabwe Mining and Smelting Co., a 
Union Carbide subsidiary, completed ex- 
pansion of its ferroalloy plant at Que Que. 
Two new 24-megawatt furnaces, each with 
capacity to produce 45,000 tons per year of 
high-carbon ferrochrome, were added to the 
existing facility. Four furnaces of 7.5 to 15 
megawatts with a total capacity of 90,000 
tons per year and employing 1,100 people 
represented existing capacity. The company 
was deepening the shafts of the Peak and 
Railway Block Mines. Three small mines 
were being brought into operation near 
Selukwe, and production capacity at the 


Mtoroshanga Mine was expanding. When 
completed, the company will have five main 
chromite mining operations, employing 
over 3,500 people, located at Mtoroshanga, 
Darwendale, Ngesi, Lalapanzi, and Se- 
lukwe. 

Rhodall, Ltd., an Anglo American subsid- 
iary, abandoned plans to add three new 
ferrochrome furnaces at Gwelo because of 
high production costs, principally wages. 
Rhodall, Ltd., operated at a loss on produc- 
tion compared with marginal profitability 
at the Union Carbide plant. The company 
also suffered from a strike by 1,300 employ- 
ees in March over the pay structure. Higher 
ferrochrome prices, if occurring, were ex- 
pected to be offset by planned increases in 
wages and transportation and electricity 
costs. In September 1981, the Government 
of Zimbabwe made a request for the grant- 
ing of duty-free status for shipment of low- 
carbon ferrochrome and ferrosilicon chrome 
to the United States. 

Copper.—M.T.D. (Mangula) Ltd. suc- 
cessfully commissioned a new electrolytic 
refinery at Mangula. The plant had little 
effect on the financial position of the com- 
pany, which had a loss for the first time in 
its history. Mining costs increased 29%, and 
no dividend was declared. Production de- 
clined sharply because of ore grade dilution 
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and lower operating efficiency. Low metal 
prices for copper and silver made mining 
operations unprofitable. The necessity to 
reduce the mine's dependency on borrowing 
may preclude payment of dividends over an 
extended period. 

The Norah Mine, operated by M.T.D., 
produced mainly chalcopyrite and bornite 
by sublevel mining. All crushing to minus 
16 millimeters was performed underground. 
Mill throughput was 43,000 tons per month. 
Main levels were set 44 meters apart with a 
15* incline ramp from 5 level to the mine 
bottom. A conveyor system with an 18° 
incline moved ore from below 9 level to 850 
level at 20 tons per hour. 

Coronation Syndicate Ltd. produced cop- 
per at the Inyati and Muriel Mines through 
Corsyn Consolidated Mines Ltd. The Muriel 
Mine was a primary gold producer yielding 
345 tons of byproduct copper in the year 
ending September 30, 1981. Inyati Mine, the 
primary copper producer, had a decline in 
output of almost 9% to 2,674 tons of copper. 
The decline was attributed to shortages of 
skilled personnel and spare parts, which led 
to plant stoppages and lower ore grades. 
Working costs were up 4196, mainly from 
higher salaries, wages, and equipment re- 
placement. Development work in the Era 
section was stopped, and output was to be 
terminated upon depletion of payable ore 
grades. Only the Inyati section of the mine 
will be worked, which had ore reserves of 
486,000 tons grading 2.38% copper. Mill 
throughput was 159,000 tons in 1981 com- 
pared with 193,000 tons in 1980. A further 
decline in throughput to 11,000 tons per 
month was anticipated to minimize finan- 
cial losses. 

Gold.—Of the 280 gold mines estimated to 
have operated in 1981, over 250 were small 
workings employing less than 20 workers. 
Falcon Mines, Ltd., operated the largest 
producer, Dalny Mine. Mill throughput for 
the year ending September 1981 was 
242,045 tons compared with 241,550 tons in 
1980. A decline in head grade from 0.198 
troy ounce of gold per ton to 0.182 troy 
ounce per ton resulted in production of 
44,111 troy ounces of gold. Working costs at 
the Dalny plant increased 3996 to $59 per 
ton of ore milled. The increased costs were 
primarily due to a 4896 rise in wages and 
salaries and a 29% increase in the cost of 
consumable supplies. Ore reserves were 
about 2 million tons with a gold content of 
0.289 troy ounce per ton. Production from 
the Venice Mine, also operated by Falcon 
Mines, Ltd., of 5,000 tons per month was 
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treated at the Dalny plant. An increase to 
7,000 tons per month was planned for Janu- 
ary 1982, and a new mill at the Venice Mine 
was to be commissioned in April. The Ven- 
ice mill would treat an additional 5,000 tons 
of ore per month. Reserves at the Venice 
Mine contained 0.228 troy ounce of gold per 
ton, and the operation was considered mar- 
ginally profitable if the price of gold fell to 
$385 per ounce. An increase in total mill . 
throughput of 15% was expected in 1982. A 
thorough discussion of the ore characteris- 
tics, plant equipment, mill procedures, and 
metal recoveries at the Dalny plant was 
published.* 

The annual report of Corsyn Consolidated 
Mines Ltd. reported a total mill throughput 
of 422,000 tons for the company's mills 
in the year ending September 30, 1981. 
Throughput was from four operating mines. 
Total gold production of 50,734 troy ounces 
was achieved from the following individual 
mines: Arcturus, 16,493 troy ounces; Mazoe, 
13,696 troy ounces; Muriel, 18,615 troy 
ounces; and Inyati, 1,929 troy ounces. Gold 
content of millfeed was as follows, in troy 
ounces per ton: Muriel, 0.289; Arcturus, 
0.151; Mazoe, 0.148; and Inyati, 0.013. Ore 
reserves at the Muriel Mine were 278,000 
tons containing 0.440 troy ounce per ton. 
Airborne geophysical prospecting in the 
mine’s vicinity yielded several anomalies 
for further investigation. Mill throughput 
at the Arcturus plant of 106,000 tons includ- 
ed 14,000 tons of tailings from the Mashona 
Kop Mine for retreatment. Ore reserves 
were 550,000 tons with 0.257 troy ounce of 
gold per ton. A new cyanide plant was 
commissioned at Arcturus Mine and result- 
ed in marked improvement in recoveries. 
Three new shafts were completed and their 
commissioning was expected to reduce 
hoisting problems. A shaft was being sunk 
at the Viceroy deposit, 12 kilometers from 
the Arcturus Mine. Ore from the new mine 
will be milled at Arcturus. Reserves at the 
Mazoe Mine continued to decline and the 
production rate was reduced. Ground sur- 
veys and airborne geophysical work con- 
tinued for new ore. 

The Shamva Mine, operated by Attica 
Mines (Pvt.) Ltd., was the second largest 
gold-producing mine in Zimbabwe. Mill 
throughput was 150,000 tons per year at 
0.145 troy ounce of gold per ton, yielding 
17,400 troy ounces. Gold was located in 
tuffaceous sediments derived from the re- 
working of pyroclastic materials in a shal- 
low water environment. The gold and asso- 
ciated sulfide mineralization were then con- 
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centrated in the old channels. Shamva Mine 
had the lowest cost per ton of ore milled of 
nine gold mines in the Lonrho Investment 
Group (Lonrho) at $30 per ton. Lonrho 
scheduled the opening of the Legion and 
Tiger Reef gold mines in 1982. 

Rio Tinto Zimbabwe Ltd. (RTZ) continued 
infrastructure and mine development at the 
Renco Mine. RTZ was providing electricity, 
telephone service, sewage, schools, and a 
medical clinic. Separate housing was to be 
made available to all miners with families, 
including the lowest paid. Full operation of 
the mine was planned for early 1982 with a 
throughput of 15,000 tons per month of ore 
yielding over 48,000 troy ounces per year of 
gold. RTZ had a 56% equity in the mine; the 
remainder was traded on the Salisbury 
Stock Exchange and held by private stock- 
holders. 

Union Carbide had an expanded explora- 
tion program for gold underway and was to 
start up its fourth gold mine. The Sun Yat 
Sen Mine was put back into production 
following a hiatus of several years because 
of the Civil War. 

Iron and Steel.—Production and market- 
ing by the Zimbabwe Iron and Steel Co. Ltd. 
(ZISCO), formerly Rhodesia Iron and. Steel 
Co., Ltd., also known as RISCO, were cur- 
tailed in 1981, mainly because of low mar- 
ket demand. Plans for installation of a 
continuous bloom caster and a new sinter 
plant to treat Ripple Creek Mine and Buch- 
wa Mine iron ore were postponed because of 
cash shortages. The company requested 
Government approval to mothball a blast 
furnace. ZISCO was about 50% owned by 
the Zimbabwean Government. Other princi- 
pal shareholders included British Steel 
Corp. and Tanks Consolidated Investment 
Ltd., both of the United Kingdom; M.T.D.; 
and Anglo American. Klockner and Co. Ltd. 
was sales agent for sales outside the home 
market. The home market included both 
domestic sales and sales to members of the 
Southern African Development Coordin- 
ation Conference.* Domestic deliveries were 
estimated at 180,000 tons in 1981 compared 
with 133,545 tons in 1980. Lancashire Steel 
Co. received 5,000 tons of billets per month 
for drawing to wire products. Exports were 
about 210,000 tons compared with 515,297 
tons in 1980. In addition to low market 
demand, a backlog of cargo at Maputo 
and sabotage of the Beira rail and bridge 
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connection slowed exports. 

Nearly all raw materials for pig iron 
and steel production were produced in 
Zimbabwe. About 2,400 tons per year of 
high-carbon ferromanganese was supplied 
by Anglo American from its plant at Gwelo. 

Kew Engineering (Pvt.) Ltd. opened a new 
foundry in Gwelo under a subsidiary, Kew 
Precision Casting Co. Products included alu- 
minum, copper, brass, mild steel, and wear- 
resistant steel castings. Production should 
replace imports of products such as drill- 
core bits for the mining industry. 

Nickel.—Output from the smelter of Bin- 
dura Nickel Corp. in Gatooma was suspend- 
ed for 8 weeks because of a furnace explo- 
sion. Sales were adversely affected by low 
nickel prices and unfavorable exchange 
rates. 

Efforts were made to maintain the finan- 
cial solvency of Shangani Mining Corp., 
Ltd., which operated the Shangani Mine. 
The company's cash requirement of $10.4 
million was provided by its joint owners, 
Johannesburg Consolidated Investment Co. 
Ltd. and Bindura Nickel Corp. The compa- 
ny suffered a loss of $8.8 million in the year 
ending June 30, 1981. Shareholders of the 
company's stock were asked to exchange 
their holdings for shares in Bindura Nickel 
Corp. Ltd. In the year ending June 30, 1981, 
mill throughput was 746,000 tons averaging 
0.55% nickel. Nickel in concentrate was 
3,025 tons. Operations in the West Pit of 
Shangani Mine were terminated, and un- 
derground production was slowed because 
of complex geology and poor ground condi- 
tions. Initial planned capacity of 60,000 tons 
per month was reached in July. The cost per 
ton of ore milled was up 58% and was 
attributed to higher mining costs and a 
threefold increase in labor costs. Proved 
reserves were 1.28 million tons averaging 
0.61% nickel. Probable and possible re- 
serves were 15.1 million tons averaging 
0.69% nickel. 

Rio Tinto Zimbabwe Ltd. was drilling a 
nickel proepect adjacent to the inactive 
Lanninhurst Asbestos Mine. No indication 
of new ore was made. 

Platinum.—Platinum-group metals 
(PGM) were produced as a byproduct of 
nickel mining. Rio Tinto Zimbabwe Ltd. 
developed an extraction process for Em- 
press Mine nickel ore in 1979. Output 
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commenced in 1980, mainly from stockpiled 
material. In 1975, Rio Tinto Zimbabwe Ltd. 
acquired the Zinca prospect on the Great 
Dyke near Hartley. A pilot plant valued at 
$2 million was placed in operation in Au- 
gust 1981 to test and evaluate recovery 
processes. Primary recovery would be for 
PGM, with nickel, copper, and gold produc- 
ed as byproducts. An evaluation of mining 
methods was underway and trial stoping 
was in progress. À production rate of 2 
million tons per year of ore containing 3 to 5 
grams per ton of PGM has been suggested. 
The decision to commence with the project 
was planned for 1982 and was dependent 
upon technical feasibility and the expected 
impact of new investment and tax codes 
affecting the industry. 

Union Carbide operated a pilot mine at 
Makwira, the current site of the Zinca 
prospect, from 1968 to 1972, when it closed 
because of severe mining problems. The 
plant was moved to the Mimosa property on 
the Great Dyke near Shabani in 1974, 
where drilling was undertaken and a pilot 
shaft sunk. Because of low world metal 
prices and high development costs, the mine 
was put on a care and maintenance basis. A 
production rate of 2,000 tons per day of ore 
grading 3 to 5 grams of PGM per ton was 
considered necessary for profitability. 

Tantalum.—Past production has included 
output from about 300 claims generally 
concentrated in 5 source areas: Kamativi, 
Urungwe, Mazoe, Odzi, and Victoria. Most 
production has been in the form of concen- 
trates of microlite, tantalite, and simpsonite 
from small pegmatite ore bodies by small- 
workers and local syndicates. Tantalum 
from Kamativi was contained in tin slags. 
Data from small producers have generally 
not included concentrate grades, and bypro- 
duct from tin production was reported as 
Ta,O; in tin slags. 

The Wanroo Mine near Shamva consisted 
of 16 pegmatites 3 to 5 meters in width and 
up to 600 meters in length in a greenstone 
belt 700 meters wide. Albite, quartz, and 
lepidolite were the principal pegmatite min- 
erals with minor quantities of fluorite, apa- 
tite, amblygonite, microlite, and cassiterite. 
The pegmatites were worked opencast and 
with shallow adits. Concentrates containing 
55% to 60% Ta- O, were produced. Proved 
ore reserves were estimated at 3,800 tons 
containing 0.88 kilogram of combined tanta- 
lum minerals and cassiterite per ton. Un- 
proved reserves were estimated at 75,000 
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tons containing 0.88 kilogram of tantalite 
and cassiterite per ton. 
Tungsten.—Underground development 
on the Bulldog claims near Umtali by Cor- 
syn Consolidated Mines Ltd. intersected 
scheelite mineralization averaging 0.9% 
WO, over a 7-meter width. Determination of 
limits of the strike length were underway. 
Uranium.—The Government announced 
that it intended to take equity participation 
at the production stage of any uranium 
exploitation venture. Union Carbide, 
Prospecting Ventures Ltd., Corsyn, and 
Saarberg Interplan Uran GmbH were 
granted prospecting rights. Saarberg Inter- 
plan Uran GmbH, under the sponsorship of 
the Government of the Federal Republic of 
Germany, had the most extensive explora- 
tion planned. Survey area was 34,000 
square kilometers in northern Zimbabwe. 


NONMETALS 


Asbestos.—The Pangani, Vanguard, and 
Boss Mines, operated by Pangani Asbestos 
Mine (Pvt.), Ltd., were closed in May 1981. 
Pangani Mine depleted its ore reserves, 
while the Vanguard and Boss Mines were 
uneconomic because of high costs. Approx- 
imately 1,300 people had been employed at 
the mines and the blending plant. 

Shabani and Mashaba Mines (Pvt.) Ltd. 
(SMM), the largest producer of asbestos in 
Zimbabwe with about 95% of total output, 
replaced its truck transport system at Sha- 
bani Mine with a monocable aerial rope- 
way. Capacity of the system was 125 tons 
per hour using bottom-opening buckets 
traveling at 185 meters per minute over 
2,122 meters of ropeway. 

Turnall A.C. (Pvt.), Ltd., which shut down 
its 25-year-old asbestos pipe plant in 1980, 
completed construction on a new facility. 
Capacity to handle and finish asbestos pipe 
was doubled while production capacity in- 
creased 35%. Cost of the plant was $3.22 
million, and all fiber was supplied from 
SMM. 

Barite.—Chiroswa Minerals (Pvt.) Ltd. 
acquired the Dodge Mine in 1978 and has 
held it on a care and maintenance basis. 
The company was actively seeking to devel- 
op the mine for production of barite and 
associated limestone and talc. Reserves of 
650,000 tons containing 62.8% barite discov- 
ered prior to 1976 have since been estimated 
to be understated. 

Several small-scale producers of barite 
sold their products to the paint and glass 
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industries. G & W Industries (Pvt.), Ltd., 
extracted small quantities from vein and 
stratabound deposits near Que Que. 

Cement.—Two companies produced ce- 
ment at two plants in Zimbabwe. Salisbury 
Portland Cement, Ltd. (SPC), a subsidiary of 
Blue Circle Ind. of the United Kingdom, had 
a plant at Salisbury with a 400,000-ton-per- 
year capacity. Output of 200,000 tons per 
year was from two coal-fired kilns. Lime- 
stone was supplied from a company-owned 
quarry at Sternblick Farm, 4 kilometers 
from the plant. Three types of cement were 
marketed: PC15 containing 15% blast fur- 
nace slag, PDFC containing 50% blast fur- 
nace slag, and portland cement. Bulk ship- 
ments of portland cement were $61 to $67 
per ton, ex-plant. 

The United Portland Cement Co. (Pvt.), 
Ltd., located in Bulawayo District, had a 
capacity of 400,000 tons per year and an 
output of 200,000 tons per year. Limestone 
was obtained from the Cleveland Mine in 
the Coleen Bawn deposit southeast of Gwan- 
da, and clay was from the Korbut Mine near 
Gwanda. Production was only about 50% of 
capacity at both plants because of low 
demand. 

Fertilizer Materials.—Sable Chemical In- 
dustries, located in Que Que, was the sole 
producer of nitrogen fertilizer. The locally 
owned company produced 34.5% ammo- 
nium nitrate. An ammonia synthesis plant 
having a 52,000-ton-per-year capacity was 
installed in 1972, replacing ammonia im- 
ports. Hydrogen for synthesis was produced 
by water electrolysis using Lurgi high- 
pressure water-electrolysis cells. Production 
was suspended briefly in February and 
March because of a truck shortage, and the 
plant was shut down in November because 
of boiler breakdown. Supplies to two compa- 
nies producing mixed fertilizers, RFC Ltd. 
and Windmill (Pvt.), Ltd., were adversely 
affected. 

The importation of 45,000 tons of nitroge- 
nous fertilizer was authorized to make up 
for a shortfall caused by the addition of new 
farm acreage to productivity. Total combin- 
ed fertilizer demand was estimated at 
560,000 tons per year. The Ministry of 
Trade and Commerce approved an average 
price increase of 14% for fertilizer products. 
Ammonium nitrate increased from $234 per 
ton, ex-plant, to $260, and single superphos- 
phate was up $37 to $163 per ton, ex-plant. 

Iron Oxide Pigments.—Iron oxide pig- 
ment was produced from the Zoe Mine near 
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Hunters Road. G & W Industrial Minerals 
was the principal processor of the oxide, 
which was hematite located in massive 
quartzites in faulted zones. Iron oxide con- 
tent was 79%, and reserves were estimated 
at 25,000 tons. After grinding, the product 
was exported to the Republic of South 
Africa for staining concrete slabs and roof- 
ing tiles. Ex-plant price was $174 per ton for 
shipments in excess of 4 tons. 

Limestone.—In addition to production of 
limestone at the Sternblick and Cleveland 
Mines for cement use, nine other mines 
supplied limestone and dolomite for the 
manufacture of lime, for use in metallurgy, 
or for use as a filler. The Rushinga dolomite 
deposit was worked by G & W Industrial 
Minerals (Pvt.) Ltd. at a rate of 6,000 tons 
per year for use as a filler. Production by 
Alaska Dolomite (Pvt) Ltd. from the 
Springbok Mine was for agricultural use 
and output by Van Wyk Ventures (Pvt.) 
Ltd. was for use in copper smelting. 

Mica.—Mitmar (Pvt) Ltd. was the sole 
producer of flake and waste mica and held 
100 of 300 pegmatite claims over a 500- 
square-kilometer area in northern Zim- 
babwe. The Last Hope, Turning Point, and 
Hendron Mines were in production. About 
35,000 tons of mica dumps left in the area 
has been reprocessed, and several thousand 
tons remained. Total reserves were 47,500 
tons, and production capacity was about 
1,250 tons per year. Production at the Tur- 
ning Point mill was designed for 150 tons 
per month of flake mica with two shifts. 
However, 75 tons was normally from mica 
waste dump. 

Quartz (Silica).—Production was from 
vein, pegmatite, and alluvial quartz quarry- 
ing operations. The Lome Kop Mine near 
Gatooma, operated by Todoma Silica (Pvt.), 
Ltd., was the largest deposit with reserves 
of 10 million tons of high-quality quartz. 
Zimbabwe Base Metals Producing (Pvt.) 
Ltd. processed two silica grades from the 
Patronage Mine. Silica for use as flux in 
ferroalloying operations was produced by 
Zimbabwe Mining and Smelting Co. (Pvt.) 
Ltd. at the Duzi Mine near Que Que and 
Rhodesia Quarries Ltd. at the Broadside 
Mine near Gwelo. Industrial Sands Ltd. 
operated the Industrial Sands Mines in the 
Somabulla Flats at Gwelo. About 1,000 tons 
per month was produced for the glass indus- 
try, and 1,500 tons per month was for use in 
foundries and as flotation media. 

The Crystal Mine in the vicinity of 
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Urungwe and a small mine northeast of 
Miami provided several tons of crystal 
quartz valued at $2 million. The clear, 
flawless, untwinned crystals were used for 
communications components. 

Talc.—Output was mainly from two 
mines: The Tritan claims south of Que 
Que with reserves of 25,000 tons, and the 
Hawkshead Mine near Umtali. G & W 
Industrial Minerals was the principal proc- 
essor, supplying three grades of ground talc 
for local use in filler applications, fertilizer 
and insecticide manufacture, and also in 
lump form for carving. 


MINERAL FUELS 


Coal.—The Government approved a coal 
price increase at yearend to Wankie Col- 
liery Co. Ltd. after having denied the in- 
crease in May. The terms of the original 
agreement stipulated that a pretax return 
of 12.596 was allowed on domestic sales. All 
coal in Zimbabwe was owned by the Govern- 
ment except for Wankie, in which it was a 
minor shareholder. The new prices per ton 
of coal were as follows, ex-mine or plant: 
unwashed, $15.90, up 27%; washed, $21.81, 
up 2596; coking coal, $24.70, up 2896; and 
low-phosphorus coal, $81.05, up 17%. 

Although total coal output declined, mine 
development continued and overburden re- 
moval expanded. About 7.46 million cubic 
meters of overburden was removed in the 
financial year ending August 31, 1981, com- 
pared with 7.37 million cubic meters in the 
previous comparable period. Production of 
individual mines and disposition of coal as 
reported in the Wankie Colliery Annual 
Report for 1981 is listed in the following 
tabulation, in tons: 
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19807 1981 
Unde und mines: 
No aa „3 te een Rare 1,126,430 1,008,378 
No. 44a ables 100,006 
Totaal 1,126,430 1,108,384 
ncast mines 
Ms Des hea eh ROR E 164,668 178,185 
M ͤ 259,656 254,971 
No. A: 384,689 261,757 
No. 8 a : 
No. ˖ 44442 1,324,194 1,100,816 
Total —-. cnc 2,183,207 1,866,898 
Total mind 8,259,637 2,915,282 
iscards |. 491,655 613,651 
Salable products |... 2,161,982 2,861,631 
sed internally ________- 385,783 379,343 
Total coal sales 2,382,199 1,982,288 
TRevised. 


Total coke production at Wankie was 
193,360 tons in 1981 and 195,118 tons in 
1980. Coke sales were 209,928 tons com- 
pared with 232,984 tons in 1980. Breeze coke 
sales -were 781 tons compared with 2,179 
tons in 1980. Byproducts produced were 
crude tar, 8,600 tons; ammonia liquor, 1,107 
tons; and crude Benzol, 7,914 gallons. 

New mining equipment for coal expan- 
sion was orderod, including a new walking 
dragline that was due for delivery and setup 
in April 1982. 


1Ph sical — Division of Foreign Data. 
values have been converted from 
Zünbebwean dollars dollars (29) io U.S. dollars at the rate of 
ond = US$1.48 in 1980 and 231.00 oe in 199. 
bridge, G. F. Dalny. 1981—A Review of Metallurgi 
cal Operations Chamber of Mines J., v. 24, No. 1 enun 
p Lesotho; Malawi. Mo: 
zambique, Swaziland, Tanzania, Zambia, and Zimbabwe. 
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Crude petroleum, the only commercially 
exploited mineral resource in Cameroon, 
continued to dominate developments in the 
mineral industry sector. International min- 
ing concerns have expressed interest in 
developing Cameroon's bauxite and iron 
and steel potentials. Domestically, the min- 
eral industry focused on production of fertil- 
izers for agricultural development, infra- 
Structure construction, and hydrocarbon de- 
velopment, through the nearly self-suf- 
ficient production of fertilizer materials, 
cement, and crude oil. 

The mineral sector contributed 5.5% to 
the estimated 1981 gross domestic product 
(GDP) of $6.5 billion.* Petroleum exports 
accounted for approximately 4.596 of the 
1981 GDP and exceeded coffee and cocoa 
exports for the second consecutive year. The 
trade gap widened during the fiscal year 
ending on July 30, 1981, owing to a 2196 
increase in exports and a 2596 increase in 
imports. Offsetting these  balance-of- 
payments difficulties, typical of developing 
countries' early economic stages, were in- 
creases in foreign excliange resorves to $71 
million by May 1981. 


The national budget for the fiscal year 
ending July 30, 1982, the first year of 
Cameroon's fifth 5-year national develop- 
ment plan (1981-86), increased 2696 to $1.1 
billion. Rising revenues from oil royalties 
and increased income taxes assisted financ- 
ing the 2596 increase in public investments, 
the majority of which were slated for capi- 
tal works. Increasing emphasis was ex- 
pected to be placed on development of the 
infrastructure and of the agriculture and 
mineral resource industries in forthcoming 
budgets of the 5-year plan. Although Cam- 
eroon’s debt-service ratio was one of the 
lowest in Africa during 1981, debt-service 
payments increased 19% over those of 1980, 
representing approximately 10% of export 
earnings and 8% of the budget. 

Europe remained Cameroon’s major trad- 
ing partner, importing 59% of Cameroon’s 
exports and supplying 66% of Cameroon’s 
imports by value. Trade with North and 
South America increased to 27% in 1979-80, 
owing primarily to rising U.S. purchases of 
Cameroon crude oil. The United States 
imported approximately 15.3 million bar- 
rels of crude oil, equivalent to just under 
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196 of total U.S. crude supplies during 1981. 
Cameroon exported nearly one-half of its 
petroleum output to the United States in 
1981. 

Systematic exploration of Cameroon's 
mineral resources was facilitated through 
aid from the European Development Fund, 
bilateral technical assistance agreements, 
and a $4.2 million multiyear effort funded 
by the United Nations Department of Tech- 
nical Cooperation for Development. During 
1981, the United Nations was investigating 
mineral resources in southeast Cameroon, 
the French Government was involved in tin 
and other nonferrous metals exploration in 
the southwestern part of the country, and 
the Federal Republic of Germany was lend- 
ing assistance to explore uranium prospects 
in northern Cameroon. The World Bank 
expressed interest in lending petroleum ex- 
ploration credits, but the Cameroon Govern- 
ment initially declined the offer in an effort 
to keep foreign debt low. 

The aluminum smelter located at Edea 
and operated by Compagnie Camerounaise 
de l'Aluminium Pechiney Ugine Kuhlman 
underwent a 30% annual capacity expan- 
sion to 80,000 tons. Bauxite was imported 
from Guinea and subsequently smelted and 
milled into aluminum ingots and products 
at Edea. The plant utilized 65% of the 
hydroelectric power generated at Edea. In- 
digenous bauxite resources, located at 
Minim-Martap, were estimated at 1 billion 
tons. Studies continued to be made, but 
large transportation costs hindered develop- 
ment. 

Plans were underway to expand cement 
output of the two existing facilities at Bona- 
beri and Figiul. Production capacities were 
expected to increase to 850,000 and 100,00 
tons, respectively, by 1983. The national 
cement company, Les Cimenteries du Cam- 
eroun (Cimencam), projected domestic de- 
mand increases of approximately 65% to 
nearly 1 million tons between 1981 and 
1990. The cost of the two expansion projects 
was estimated at $30 million. 

A new company was formed, Société 
d’Etudes de Fer Du Cameroun (SEFER- 
CAM), among the Cameroon Government 
(85%), the Bureau de Recherches Géolo- 
giques et Miniéres (BRGM) of France (31%), 
an unspecified U.S. company (24%), and 
Krupp GmbH of the Federal Republic of 
Germany (10%). The group combined ef- 
forts to conduct an 18-month prefeasibility 
study to exploit Cameroon’s iron and steel 
vesources. The proposed study, includ- 
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ing technical, financial, economic, and com- 
mercial aspects, was estimated to cost $1.5 
million. 

A technical assistance contract was 
concluded by SEFERCAM and BRGM for 
the latter to provide technical supervision 
during the design and implementation 
phases. BRGM, in cooperation with the 
Cameroon Government and Krupp, was al- 
so in the process of reviewing the full 
potential of the 130-million-ton iron ore 
deposit located at Kribi. Aside from the 
reported valuable iron deposits, there were 
indications of associated titanium and ura- 
nium, and possibly cassiterite and antimony 
resources. 

Société Nationale d'Investissement du 
Cameroun, the Government holding compa- 
ny through which the Government partici- 
pated as a shareholder in roughly 80 com- 
mercial and industrial enterprises, was 
seeking partners to help finance and oper- 
ate an 11,000-ton-per-year rebar mill. The 
possibility of setting up a new galvanizing 
plant was also under discussion. The terms 
of the partnership would require a 5096 
investment share, design and construction 
of the industrial unit, industrial manage- 
ment, and technical staff training. 

In the hydrocarbon sector, Cameroon pro- 
duced an average of 84,000 barrels per day 
of crude oil from a measured reserve base of 
140 million barrels. Existing and prospec- 
tive oil reserves were projected to last 25 
years at current levels and allowed for a 
doubling of output by 1985. Crude produc- 
tion increased approximately 20% between 
1980 and 1981. Measured natural gas re- 
serves were reported at 7 million cubic feet. 
Mobil Oil Corp. and a consortium of Europe- 
an hydrocarbon subsidiaries identified 4 
trillion cubic feet of prospective natural gas 
resources during 1980-81. The majority of 
Cameroon's oil and gas resources were off- 
shore in the Gulf of Guinea; the northern 
fields were located near the town of Victo- 
ria, and the southern fields were near the 
town of Kribi. 

A 2-year feasibility study for a proposed 
liquefied natural gas plant near Kribi was 
undertaken. SEGAZCAM, a group of five 
national and international hydrocarbon 
firms, was expected to reveal information 
on plant design, technical processes, con- 
struction cost, financing, and markets for 
export by 1983. The group consisted of the 
Government-owned Société Nationale des 
Hydrocarbures (SNH), Mobil Exploration 
Equatorial Africa, Total Exploration and 
Production Cameroon, Société Nationale 
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Elf Aquitaine (SNEA), and the Pecten 
Group. Large infrastructure and capital 
costs estimated at $2.7 billion have inhibit- 
ed development. 

Cameroon opened its first oil refinery on 
May 16, 1981. The 24,000-barrel-per-day fa- 
cility was constructed near Victoria. Full 
production was expected to occur in mid- 
1982, and potential capacity was designed 
for 40,000 barrels per day. The refinery, 
constructed by Procon Inc. of France, was 


des Petroles, France (10%), and Mobil Oil 
Corp., Shell Oil Co., and SNEA (8% each). 
SNH was expected to supply 100% of the 
plant feedstock. The supply was expected to 
originate from approximately 50% of Came- 
roon's offshore oil entitlements, primarily 
from the Rio del Rey Oilfield. Cameroon's 
projected refined oil product surplus of 
mostly heavy fuel oils was expected to be 
exported to the Central African Republic 
and Chad. 


owned by SNH (66%), Total-Cíe. Francaise 


Table 1.—Other countries of Central Africa: Production of mineral commodities! 


Country? and commodity? 1977 1978 1979 1980 1981* 
CAMEROON 
Aluminum motal, primary. ....- metric tons 55,593 48,620 43,200 43,160 4,300 
Cement, hydraulic POM NES do... 862,953 "350,000 489,560 221,011 270,000 
Gold, mine output, metal content _ _ troy ounces. _ 182 200 147 12 50 
Petroleum, crude . thousand 42-gallon barrels. — 277 4,700 12,482 20,045 80,000 
oed gh eh ae AE metric tons €17,880 17,500 NA NA NA 
tone: 
Limestone. --------------—-—-—- do- 91,135 79,180 80,000 89,962 85,000 
FFP do— 678 8700 665 NA NA 
Tin ore and concentrate: 
Gross weight ~- -------------- do... 21 20 12 15 15 
Metal content do- 14 14 8 10 10 
CENTRAL AFRICAN REPUBLIC 
Diamond: 
Hii pe Uh carats_ . 178,145 198,953 220,500 194,940 177,785 
Industrial do... 118,764 85,266 94,500 147,060 184,118 
F/§«ö»ð11ĩsQ—Üö %⅛ K do— 296,909 284,219 815,000 842,000 *311,908 
Gold 2 888 troy ounces. . *100 965 2,181 2,000 1,500 
Uranium ore, metal content kilograms.. _ AN 750 500 1,500 Es 
CHAD 
Sodium carbonate, natural (natron), slabs (plaques) 
and broken metric tons €11,000 11,000 11.000 8.000 5,000 
CONGO 
Cement, hydraulic do- 50,000 50,000 50, 000 84,000 449,298 
Copper, mine output, metal content do- 1,011 800 1.000 1,800 4045 
Gas, natural: 
Gross? ____________ million cubic feet. 1,600 7,500 9,000 10,000 18,000 
Marketed _ -- --------------- do— 310 300 350 350 350 
Gold, mine output, metal content troy ounces. — 7,000 7,000 7,000 7,000 7,000 
Lead, mine output, metal content. metric tona- 2,368 4,235 r €3,500 r €3,500 41,682 
Petroleum, crude .. thousand 42-gallon barrels. _ 12,045 500 19,546 19,861 26,300 
Potash, crude Kz0 equivalent metric tons 135, 500 e EM Zo UR 
Zinc, mine output, metal content |... Occ 5,266 4,800 r 4,000 r €3,500 3,000 


Estimated. Preliminary. Revised. NA Not available. 
!Includes data available through Sept. 27, 1982. 


In addition to the countries listed, Equatorial Guinea and Séo Tomé e Princi 
presumably produce modest quantities of a variety of crude construction materials (c 
so ener minor amounts of other mineral commodities (most notabl 

rted quantitatively and available information is inadequate to make re 
modest quantities of unlisted varieties of crude construction materials (clays, 
resumably are produced, but output is not reported quantitatively and available information 


Pin addition to the commodities listed, 
stone, and sand and gravel) 
is inadequate to make reliable estimates of output levels. 

*Reported figure. 


fiable estima 


1 textually in this chapter, 
T» sione. and sand and gravel) and 

e, and salt), but output is not 
sum, lim rof output levels. 
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Table 2.—Cameroon: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 i um 
coe Other (principal) 
METALS 
Aluminum metal including alloys: 
PE SC i ai aie — 51 — All to via. 
Uns route 80,518 9, 625 — France 9,624. 
Semi manufacture 10,011 5.890 ico Ivory Coast 5,264; Guinea 386; Togo 
metal including all l 
.. dn 3 210 897 (1) 1 161; Spain 146; 
Unwrout ea 20 — All to France. 
Semimanufactures ----- . 1 Et Do. 
Iron and steel 
Scrap - - - — was 2,552 9,680 ze Italy 5798; Yugoslavia 1,919; Egypt 
Bars, rods, angles, shapes, sections (2) 9 _. Chad 8; France 1. 
Universalis, plates, sheets |... 859 1 ee on Nigeria 3. 
Tubes pi fittings ________ 229 13 oe Chad 1 Netherlands 3; France 1 
6 ZI 4 r : ce 1. 
Lead metal including unwrought . 88 178 — Trance 115; Italy 59. 
Nickel metal including unwrought I 8 -- All to Belgium-Luxembourg. 
Tin ore and concentrate 16 15 ~- Spain 18; Switzerland 1. 
8 t nai dd 80 285 All to Belgium-L bou 
nwrought _______________ s um-Luxem ; 
Semimanufactures - - - -------- 11 ai * 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
3 3 TR 1 CT weary And Trance, 
Co ment - 2,142 271 -- Chad 171; Equatorial Guinea 100. 
ma 
MOM NR T 9 — All to Chad. 
Manufactured. 4“ 5 c 
Balt and brine. — —— —— ————______ 741 1,023 Chad 976; Niger 33. 
um 
WT amie ne „ „ . ee 
Stone, sand and gravel 
Dolomite, trade 6 2: 
Gravel and rock es ee 162 — 
Sulfur: tod- sesso mm 4 EN 
Other: Crude 8 17 _. All to Chad. 
nnn AND RELATED 
Coal and briquets: Briquets of coal - - ~~ si 35 -- All to France. 
Crude_ thousand 42-gallon barrels. _ 113,304 11,769 9,616 France 876; Netherlands 438; United 
Kingdom 438. 
Refinery ucts: 
e 2 barrels. — 9,716 212 — Nigeria 204. 
and uuo. ec 5,986 2,496 -- Chad 2,216; Equatorial Guinea 248. 
Distillate fuel oil! do... 4,073 1,228 Chad 1,208; Nigeria 15. 
(eee EREE 14,805 3,241 Cad 2,870; Nigeria 287; France 84. 
Liquefied petroleum gas O - j e 
Mineral jelly and wax 5 
Bitumen and other residues _ m m 


"Revised. 
1Less than 1/2 unit. 
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Table 3.—Cameroon: Imports of mineral commodities 


Kr m 
forms 


See footnotes at end of table. 


3 So 


et 


Sources, 1980 
Other (principal) 


Guinea 86,445; France 384. 

NA. 

All from Notherlands. 

France 748; United Kingdom 75; 
Spain 40. 

West Germany 4. 

All from France. 


Do. 
Do. 


Francs 414; United Kingdom 6; Italy 


Ja 19.184 Trana e ; Belgium- 


lgium- 
France 1,226; “amna 61; Belgium- 
France 6,077; 94; West 
France 17,987; West Germany 1,795; 
S 760 


All from France. 
Belgium-Luxembourg 30; France 17. 
France 3. 

All from France. 

United Kingdom 11; France 6. 


All from France. 
France $9; China $4. 


United 28; France 2. 
Weat immer France 25; 
Belgium-Luxembourg 15. 


All from 
Do. 


Mainly from Canada. 
France 26; Italy 1; Nigeria 1. 


France 1; Oweden 1; ee 


France 3; West Germany 1. 

Mainly from France. 

France 45; Italy 19; Austria 1. 
inly from Austria. 


ur 11,440; Ireland 2,9775; 
Netherlands 2,750. 
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Table 3.—Cameroon: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 : 
id que Other (principal) 
NONMETALS —Continued 
Boron materials: 
Crude natural borates... _..__- 108 313 ios Turkey 300; France 9; West Germany 
Acid and oxide |... 14 17 — All from Fran 
Eon et eee es 361,253 293,336 m France 252.1465 China 25,499; 
Belgium-Luxembourg 10, 166. 
MON MR 8 5,199 1,888 E: All from France. 
and clay products 
ier déc e oM E LAC M 5,836 3,116 1.041 Spain 841; Senegal 606; France 474. 
Products: 
Nonrefractory / 4,831 2,112 2 Italy 1,057; France 333; West 
Germany 178. 
riori d including nonclay 
2 eo Oe E e DD 8,701 6,152 — France v d West Germany 266; 
Italy 14 
Gem, not set or strung 
value, thousands Ü c 
Industrial do... n 
Diatomite and other infusorial earth .. .. — 685 79 pran ^N 397; Belgium-Luxembourg 
Fel ; fluorspar, similar materials 50 144 __ All from France. 
Fertilze: — 
. 9,000 5,000 Al from Spain. 
— including mixed 12 8 6 Nigeria 2. 
Nitrogenounsss 86,588 58,296 — 1,070 — Belgium-Luxembourg 19,098; ye 
Jando [8 500: West German 
Phosphatic. ~~~ 5,012 5,882 __ France 2 086: Spain 1,300; s 
Luxembourg 1,220. 
Potassic. ----- ---------- 4,820 8,297 ao vent in T0007 y 5,295; France 2,000; 
Other including mixed... 688 32 __ All from Fran 
JJC RIP LER 146 2,268 m y des bur 2.145; France 72. 
Graphite, matursl 33 7 1 -— All from France 
Gypsum plasters __________-_- 12,284 15,648 8 Spain 13,995; France 1 ,070; Morocco 
Lime ace sees 8 2,771 3,492 _. France 2,966; Belgium- Luxembourg 
s 308; Spain 91. 
ca: 
Crude including splittings and waste 35 35 — France 25; United Kingdom 10. 
Worked including agglomerated 
splitting ue, thousands $8 $4 — France 33. 
Pigments, mineral: 
Crude, natura!!! 41 MUN 
Iron oxides, processed |... -----— 85 mue West Germany 41; France 7; United 
Kingdom 5. 
Precious and ra precipus stones other 
nd: 
N atural . value, thousands ot $1 — All from France. 
Salt And brine- . — 43,26 223,08 . Senegal 10,742; Ital 7818 
Netherlands 3,76 
Sodium and potassium compounds, n.e.s.: 
Caustic potash _____________- 217 262 mc 9 Som: an France 51; 
Caustic oda 7,316 7,384 -- France 2912; 1 Italy 1 711. W West 
Germany 1, 330. 
Stone, sand, and gravel: 
imension stone: 
Crude and partly worked 200 273 _. All from Italy. 
Worked ._------------—- 124 816 8 Italy 568; France 75; Greece 45. 
Dolomite, refractory-grade ... 881 936 -- All from France. 
Gravel and crushed rock... 126 4,637 -- France 4,576; Italy 54; China 6. 
i other than dimension 593 431 -. France 430. 
que. uartsaitee 23 74 -- France 50; Belgium- Luxembourg 24. 
d other than metal bearing ne 461 207 France 314; West Germany 13. 
Elemental: 
Other than colloidal |... 11,206 10,374 — All from France. 
Colloidal, sublimated, precipitated 5 e 
Sulfuric acid... ---------- 894 311 — Netherlands 164; Belgium- 
Luxembourg 91; France 30. 
Talc, steatite, soapstone, pyrophyllite .... 297 881 -— France 302; Italy 18; Norway 12. 


See footnotes at end of table. 
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Table 3.—Cameroon: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
NE 
VV 104 
ES , hydroxides, peroxides of 7 
um, magnesium, strontium . — — 2 
Building materials of halt, asbestos 
and fiber cements, non- 
pee NEU re 8 128 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 389 
Carbon black 370 
Coal and briquets: 
Anthracite and bituminous coal 80 
Briquets of anthracite and bituminous 
Lignite including briquets _ — _ _ — _ — 242 
Coke and semi iet "n iie 5 10 
Petroleum: 
Crude 42-gallon barrels 15 
Refinery ucts: 
Gasoli 
thousand 42-gallon barrels. _ 1,432 
Kerosine and jet fuel _ _ do- 1,005 
Distillate fuel oll do— 1,995 
Residual fuel oil do— MM 
Lubricants ________- do— 57 
Other: 
Liquefied petroleum gas 
do- 59 
Mineral jelly and "E. , 
Bitumen and other residues j 
do_ _ __ 192 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 383 
NA Not available. 
1Unreported quantity valued at $13,000. 
*Less than 1/2 unit. 


Sources, 1980 


1980 
Other (principal) 


United 
States 


Chad 363; France 36; Netherlands 20. 
All from France. 


France 909; Switzerland 55; United 
Kingdom 43. 
All from Netherlands. 


France 40; Poland 32. 


All from Nigeria. 


990 — Igo 212, N Antilles 208; 
ce 
‘ne 256; Togo 198; France 
Netherlands 332; Netherlands 
Antilles 297; France 283. 
-- Mainly from Fano. 


Spain 111; rance 90; United 
Kingdom 9. 


France 21; Nigeria 7; Belgium- 
Luxembourg 6. 
Netherlands 1. 


West Germany 72; Netherlands 
Antilles 62; Italy 5. 

United Kingdom 700; France 96; 
Belgium-Luxembourg 16. 


818 zi 


CENTRAL AFRICAN REPUBLIC 


Diamonds and gold were the only miner- 
als exploited in the Central African Repub- 
lic during 1981. Mineral production contrib- 
uted approximately 4% to the estimated 
$745 million 1981 GDP.* Roughly two-thirds 
of the diamond output was gem quality, and 
total production was valued at approxi- 
mately $25 million. Small workings of gold 
were valued at roughly $300,000 during the 
year. 

Reported production of both diamond and 
gold declined nearly 10% betwen 1980 and 
1981. It was estimated that roughly 50% of 
the diamond output was not reported and 
was illegally exported. This situation was 
attributed to both the Cameroon 20% dia- 
mond export tax compared with significant- 


ly lower taxes in adjacent countries, and the 
large number of intermediaries that resell 
the local prospectors' diamonds to market- 
ing centers. This factor in combination with 
depressed world markets led to a 7% de- 
cline in diamond exports to approximately 
24% of total exports, valued at $135.2 mil- 
lion in 1980. Timber and coffee were the 
next largest export earners, comprising an- 
other 5096 of export revenues. 
Investigations to develop the Nation's 
other mineral resources continued through- 
out the year. A pilot uranium plant located 
in France, utilizing ore from the Bakouma 
deposit in the Central African Republic, 
temporarily ceased production. Minemet, 
the French concern that operated the exper- 
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imental facility, clceed operations because 
of low uranium prices. The Central African 
Republic was seeking partners to exploit 
the estimated 20,000 tons of uranium metal 
resources. 

The creation of a cement facility through 
the development of the Fatima-Bobosa lime- 
Stone deposit was one of the Government's 
mineral development priorities. The Na- 
tion’s cement requirement, equivalent to 
roughly 50 million tons, was supplied by 
Zaire and various European countries. The 
indigenous limestone deposit, located south 
of the capital city of Bangui, was estimated 
to encompass a 25-kilometer stretch of lime- 
stone. Samples were taken from where the 
primary tributaries meet the Ubangi River. 
An initial sample analyzed in France indi- 
cated a 23% calcium content. Prefeasibility 
studies were conducted by the United Na- 
tions Development Program and a French 
company during the 1970's. Lack of invest- 
ment capital hinderod development, but the 
Central African Republic continued to 
search for and encourage foreign participa- 
tion. 

Small copper and iron prospects in the 
northwest part of the country have been 
periodically studied since 1962. The Roma- 
nian Government recently offered the Cen- 
tral African Republic additional technical 
assistance to evaluate the copper prospects. 
Both French and Romanian teams were 
evaluating mineralized lenses of iron in 
Bogoin. The French estimated iron reserves 
at 500,000 tons in 1962, and the Romanians, 
evaluating a larger area 10 years later, 
estimated iron reserves at 3.6 million tons. 
The grade ranged from 40% to 70% iron 
metal. 

The Central African Republic Ministry of 
Energy and Mines continued to heavily 
depend on foreign assistance, since the Min- 
istry lacked modern field and laboratory 
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equipment. Primary ministerial responsibil- 
ities included granting diamond mining 
concessions and collecting mineral informa- 
tion. A Bureau of Statistics was created in 
1981 to coordinate mineral reporting. The 
Government was interested in developing 
the analytical and research capabilities of 
the Ministry to further the development of 
mineral and energy resources. 

Two hydroelectric plants with 12 mega- 
watts of combined capacity provided elec- 
tricity solely for the city of Bangui. Efforts 
were underway to develop additional small- 
scale hydroelectric potential to minimize 
gas and oil product imports utilized by 
small towns and villages. Approximately 
500,000 barrels of refined products, primari- 
ly transportation-related gas, oil, and fuels, 
were imported. Tankers from Europe, the 
Middle East, and Caribbean refineries ar- 
rived at Pointe-Noire, Congo, and at Ma- 
tadi, Zaire. Oil products from Pointe-Noire 
were hauled by train to Brazzaville, Congo, 
and then barged to Bangui. Products arriv- 
ing at Matadi were pipelined to Kinshasa, 
Zaire, and then distributed by barges more 
than 1,000 kilometers up the Congo and 
Ubangi Rivers to landlocked Bangui. 

Oil exploration continued in the northern 
part of the country near the borders with 
Chad. In November 1980, the Central Afri- 
can Hyrdocarbon Co. and the Total-Cie. 
Francaise des Petroles of France establish- 
ed Total Centrafricaine De Gestion (TO- 
CAGES). The joint-venture firm was owned 
51% by the Government and 19% by Total- 
Afrique; the remaining 3096 was shared 
equally among Mobil Oil Corp. and Texaco 
Inc. of the United States and Purifna Oil 
Co. of Belgium. TOCAGES, with initial 
capitalization of nearly $700,000, started 
operating in 1981 as the Nation's oil- 
products distribution monopoly. 


Table 4.—Central African Republic: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 

. ee 

manufactures .. ue, thousands. _ En 

Co ment moe 

UIN Sot OC MIO 

ue, thousands. — $35,019 

Industrial |... ....-- do m 

Salt and brine... --.-- S 
and um compounds, n.e.s. 


Destinations, 1980 
1980 
e Other (principal) 
$1 — All to Chad. 
80 MER Do. 
$28,898 648 um-Luxembourg $12,563; 
NS M T $8,714; U dE tem 
$216 =% to Israel. 
81 — All to Chad. 
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Table 5.—Central African Republic: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980 
3 — Other (principal) 
METALS 
3 : 
value, thousands. _ E $1 -- All from France. 
Metal including alloys, semi- 
5 Slc nem 21 12 -- Netherlands 9; France 8. 
5 iid 33 1 5 m Netherlands 4; France 1. 
pr P ! 
l, , f , 0y8------ e 
value, thousands uw! $2 — All from France. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 461 770 zi erm E F 
Universals, plates, sheets... 301 4385 __ France 286; Ja ; Italy 14. 
Hoop strip 555 5 7 — All from Pranas. lae 
Wie. oce 80 25 ses Do. 
Tubes, pipes, fitting 148 168 (à France 124; Greece 16; Japan 11. 
xides and xide _________ 9 es 
Metal incl alloys, - 
Su — — alis erts uu = Eli i ee 
verm un 
WF 11 9 . Do. 
Tin metal including alloys, ° 
manufactures ..-------------- (2) 1 RU Do. 
Titanium oxides and hydroxides.. _ . — — _ 24 21 ae Do. 
c: 
ides and ides |... ....- 1 PR 
Metal including alloys, semi- 
manufactures _____________ 1 alus 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
5 eue, : com $1 — All from France. 
rinding and polishing w an 
5 Rp FIRED ISDEM MOM. 2 8 -- Mainly from France. 
Barite and witherite.. |... 19 za 
Cement 8,193 14,519 -— Zaire 193,988; Republic of South 
Africa 564. 
ea ee Sen ele aye 85 106 -— Zaire 95; West Germany 11. 
products: 
onrefractory __._...____-_-- 294 185 VOS rap das in 83; France 22. 
incl nonclay brick — 4 — All from ce. 
Diatomite and other i rud 52 90 "m Do. 
E 5 Do 
Manufactured.______________ 1,048 405 Iz ium-Luxembourg 355; France 50. 
Ee 1c 3000 
EISE NOH eee Gee 25 104 -- France 39. 
So, ipa minera tron 021008; procsssec 2 1 — All from France. 
t and bri nee 4.204 5,116 = Guinea-Bissau 4,404; Portugal 469; 
Senegal 260. 
Sodium and um compounds, n. e. s.: 
Caustic soda . 2-2 -2.-- 91 118 m All from France. 
Stone, sand and gravel 
on stone, worked 
eie en Chiefly refractory-qrade —— y 77 Ws Do 
Gravel and crashed tock iiid ei 2 za m 
Sulfur: Sulfuric acid 13 -— France 31; Netherlands 7. 
Talc, soapstone, steatite, pyrophyllite 5 A 
PFF ey ee re _- 6 — Al from France. 
.. of t, asbestos 
and fiber cements, non- 
Le nR i 8 20 18 Eis Do. 
MEA AND RELATED 
eet pe tumen, = les to ea 5 9 te Do. 
5 value, thousands. . $2 P 
sid Product n barrels 5,508 1,242 Nigeria 5,678; France 1,182; Togo 128 
Kerosineandjetfuel ___ — do... 31 1.124 DE 884; Notherlands Antilles 85 
Distillate fuel oil |... do 5,670 4,685 -— Togo 1,954; Nigeria 1,582; France 858. 
los do- 4,608 1,428 7 France 1,260; Nether 126. 
Other: 
Liquefied leum gas _ do. _ _ _ 1,520 1,868 _. France 1,188; Zaire 220; Brazil 151. 
Mineral jolly and wax de — — 118 __ All from Netherlands. 
Bitumen and other residues 
do- 11.762 2, 169 Mos oen 1,097; Netherlands 545; France 


1Less than 1/2 unit. 
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CHAD 


The mineral industry of Chad, which 
previously consisted of petroleum, natron, 
salt, and clays, was stagnant during 1981. 
Natron is a hydrous sodium carbonate de- 
rived from brines and evaporite deposits at 
Lake Chad. War raged throughout the coun- 
try, and most civilians evacuated to adja- 
cent Central African countries. As a result, 
Conoco Chad (a consortium of five U.S. 
petroleum companies) halted exploratory 
oil drilling operations in the northern part 
of the country. The cessation of all produc- 
tive industries, including agriculture, led to 
an economic tailspin. There was only one 
indication of economic normalization in 
Chad during 1981: The Bank of Central 
African States reopened its doors in August 
after a 17-month shutdown. The bank was a 
currency-issuing authority for its members 
of Chad, Cameroon, the Central African 
Republic, the Congo, and Gabon. 

The 16-year Civil War tentatively ceased 


when in November 1981, approximately 
10,000 Libyan forces withdrew from Chad 
and were replaced by an Organization of 
African Unity (OAU) peace force. The Unit- 
ed States and France donated $12 million 
each in support of the OAU forces, which 
were projected to cost $100 million annual- 
ly. A meeting was held in France during 
November to coordinate international re- 
construction aid. Western industrialized na- 
tions and international banks focused on 
assistance to rehabilitate infrastructure fa- 
cilities. 

Discussions held at a United Nations 
meeting during August 1981 revealed that 
Chad’s first 5-year plan included hydrocar- 
bon exploration, hydroelectric potential fea- 
sibility studies at Ganthioot Falls and Le- 
gone Valley, geothermal! feasibility studies 
in the northern part of the country, and 
evaluation of indigenous uranium re- 
Sources. 


CONGO 


Increased petroleum revenues continued 
to support real economic growth rates in 
excess of 5% for the last 3 years. The share 
of oil receipts in the national budget in- 
creased from 41% to 70% between 1979 and 
1981. The 1981 nominal GDP, estimated at 
$1.4 billion, and the $202 million trade 
surplus were largely attributed to the ap- 
proximate 30% increase in petroleum 
output.“ The Nation's 1981 foreign debt of 
$975 million consumed 20% of the budget 
receipts and 28% of the export earnings. 
The balance-of-payments situation improv- 
ed owing to the growing trade surplus, 
increased capital account surplus, and a 
near doubling of foreign exchange reserves. 

In the nonfuel minerals sector, output 
continued to be sluggish as production of 
copper, lead, zinc, and gold dropped off. 
Hydrocarbon and cement output increased 
during 1981. Renewed interests in the Holle 
potash mine and a review of the Nation's 
mineral resources were part of the Govern- 
ment's effort to diminish mineral import 
dependence. 

Rehabilitation of the flooded Holle Mine 
continued to be discussed throughout 1981. 
United States and French firms were con- 
templating feasibility studies to solution- 
mine the carnallite. The market analysis 
and flow-sheet-preparation part of the study 


was estimated to cost $100,000. In general, 
the lack of capital and adequate infrastruc- 
ture adversely affected even the most prom- 
ising mineral resource areas. 

The BRGM considered the financing and 
preparation of a mineral survey. Àn initial 
grant of $9,200 was set aside for a mining 
plan. The plan's objective was to gather, 
evaluate, and verify previous mineral 
studies. The final Holle potash report was 
expected to be completed in 1982. More 
immediate action on a cement factory pro- 
posal was also under consideration. 

In April 1981, the Council of Ministers 
met to discuss previously completed geologi- 
cal and mining studies. Emphasis was plac- 
ed on conducting more in-depth analyses 
and followup studies. Aside from hydrocar- 
bon development, including the increased 
recovery of associated natural gas, the 
Council was interested in assessing the 
Nation’s iron resources. Mounts Avima and 
Namemba, two known iron ore deposits 
located in the Western Sangha area, were 
targeted for additional investigation. 

The volume of materials transported, in- 
cluding mineral fuels, manganese, cement, 
timber, and cotton, via the Congo Ocean 
Railway (CFCO) declined during 1981. The 
Compagnie Miniére de l'Ogooue S.A. of 
Gabon (COMILOG) section of the CFCO 
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railroad traverses 285 kilometers from 
Mbinda, Gabon, through Loudima, to the 
Congolese coastal port Pointe-Noire. Ap- 
proximately 1.5 million tons of manganese 
ore valued at $4.6 million was transported 
during 1981. The near 3096 decline in vol- 
ume from the previous year was due in part 
to a 2-week strike in Gabon by COMILOG 
workers in February 1981. 

Five oilfields produced roughly 30 million 
barrels of oil during 1981. The three major 
producing areas were all marine fields in- 
cluding Loango, Emerande, and Lekouala. 
New reserve figures for the Lekouala and 
Emerande Fields were estimated at 2.2 
billion and 3.7 billion barrels of oil, respec- 
tively. Other oilfields included the nearly 
depleted Pointe-Indienne Field, the Yanga 
Field which commenced production in 1981, 
and the newly discovered Mengo Field. 

Approximately 18 million cubic feet of 
natural gas was produced in 1981, all of 
which was flared or consumed directly at 
the oil installations. Degassing units were 
added to the Lekouala Oilfield terminal late 
in 1981. Total potential natural gas re- 
Sources were estimated at 1.7 trillion cubic 
feet. The Congo Government entered into a 
protocol agreement with Elf Congo, a sub- 
sidiary of Elf Aquitaine, France, and Azien- 
da Generali Italiani Petroli S.p.A. (AGIP), 
Italy, to organize and promote natural gas 
exploration and development. 

Natural gas was discovered 15 kilometers 
offshore in the Pointe-Noire deepwater sec- 
tion. Two test wells at Litchendjili Marine 
No. 2 struck gas at a depth of 2,300 meters 
that had a flow rate of 8.8 million cubic feet 
per day. The exploration permit was held by 
Elf Congo (65%) and AGIP (359%). 

Elf Congo and AGIP have overlapping 


interests in both the permit areas and 
producing fields. Hydro-Congo, the state 
hydrocarbon agency, held a 2096 share in 
each of the companies in return for grant- 
ing exploration permits. Increasing levels of 
Government participation were indexed to 
production levels by means of free transfers 
of shares. In addition, the Congo Govern- 
ment joined as a minority participant in a 
20% to 80% partnership with AGIP to form 
a research consortium called AGIP Re- 
cherches Congo (ARC). In the producing 
fields of Lekouala, Emerande, Pointe- 
Indienne, Mengo, and Yanga, Elf-Congo and 
AGIP were joint partners, holding respec- 
tive shares of 65% to 35%. The ownership 
split between Elf Congo and AGIP was 
reversed in the Loango Field. 

ARC signed an exploration agreement to 
prospect for oil in the southwest part of the 
Congo. Braspetro of Brazil signed an agree- 
ment in August 1981 with Hydro-Congo to 
explore for offshore liquid and gaseous hy- 
drocarbons. A French firm, Bouygues Off- 
shore Co., recently discovered marketable 
quantities of oil offshore in the Mengo Field 
within the Loeme permit area. The French 
company incorporated a company in Congo, 
called BOS-Congo, which was expected to 
install drilling platforms in Mengo during 
1981. U.S. oil firms participated as minority 
shareholders in joint-venture exploration 
with Hydro-Congo and AGIP. 

Large investments by Elf Congo and 
AGIP continued to drive exploration and 
production targets higher. Elf Congo invest- 
ed approximately $350 million and AGIP 
invested $150 million during 1980-81. Con- 
gos annual oil production targets were set 
at 35 million barrels for 1982 and 52 million 
barrels for 1984. 


Table 6.—Congo: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 


METALS 
Aluminum metal incl 
metal 


all Scrap. 
including pats 


4 
oys, crap 37 


Destinations, 1979 
Other (principal) 


1979 United 
States 


West Germany 21; Egypt 12. 
Italy 14; Egypt 3. 

All to Zeire. 

All to U.S. S. R. 

-- All to France. 
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Table 6.—Congo: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


ee on barrels. — 
and 


1978 


$8,824 


1979 


United 
States 


Destinations, 1979 
Other (principal) 


Belgium-Luxembo 
ce $2,609; N Necherlands $570. 


All to Zaire. 


Italy 9,449; Brazil 4,246; Bahamas 
8,906. 
All to Zaire. 

All to Netherlands. 

Bunkers 175; Zaire 77. 


Table 7.—Congo: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
reir eee 
pe: ---. value, thousanda.. 
ufactures 


Copper makal incteding allor, 
Qn wrought asd semitianufecturéi <<: 
Iron and steel: 


Lead: 
Oxides and hydroxides .—......- 
Metal including alloys, unwrought 
semimanufactures 


gar metal including al alloys, unwrought 


and partly wrought — _ _ __ _- es 


See footnotes at end of table. 


1978 


1979 


United 
States 


Sources, 1979 
Other (principal) 


All from France. 


Do. 
Notherlands 18; France 18; Angola 6. 
All from France. 


France 12; Zaire 3. 
All from Zaire. 
Mainly from Belgium-Luxembourg. 


France 5; Sen 1. 
Prid Foose 


France 3,386; I 1,621; 
A AY, 10. 

France 84081 Kah 91 

France 12; Italy 1. 

All from France. 

France 4; Netherlands 8. 

All from United Kingdom. 
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Table 7.—Congo: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 
Commodity 1978 1979 United 
States 
METALS —Continued 
Tin metal including alloys, unwrought 
and semimunufectures - 3 17 3 ye 
Titanium oxides and hydroxides. -- 48 59 TE 
Oxides ides and ides |. m 1 — 
Metal including alloys, unwrought 
and 5 5 5 9 me 
Other: Base metals including 
unwrought and semimanuf: . 
value, thousands_ _ $1 $7 MIS 
NONMETALS 
Abrasives, n.e.s.: 
Artificial: gum 
ue, thousands. _ $1 MR 
Grinding and polishing d wheels and 
BUCO See ees 27 2 E 
VCC 65 2,043 en 
Cement 15,594 28, 742 "e 
ec c co cun 809 205 on 
and clay prod 
ini : a L 802 986 PS 
Products: 
83 5 798 557 SUN 
inclu nonc 
Diam K pisse denm E sss i s 
iamond: , not set or 
value, thousands Ean $104 S 
Diatomite and other infusorial earth .. _ .. 152 67 ss 
Fertilizer materials: 
Crude... ---------------—- 123 1 2 
Manufactured: 
Ni NOUS 2 ee EES 440 1 Ee 
Phosphatic. - - --- ------—-- 400 "E 
ee de AE RD 400 2 Ee 
r mine T 
Ammoniak 8 17 i 
capote, n value, thousands. _ T D $1 
6 127 T 
E Worked including ing agglomerated - NS " Bs 
Pigments mineral: Iron oxides, processed 13 9 en 
Hi joo vrbes ER EO RORIS 4,285 6,982 ae 
Sodium and — compounds, n.e.s.: 
Caustic potash ______________ 7 5 uc 
Caustic soda _ - - -----------—-- 1,404 820 E 
Stone, sand and gravel: 
N 4 8 
de an worked ut 
Worked d 5 28 1 8 
Gravel and crushed rock 8 2 ne 
and quartaite _ c 19 m 
— 1 TOUR 128 n 
u 
Elemental: Colloidal, a pren pirate 
sublimed .... value, $1 "YS 
Sulfuricacid. 68 28 2h 
8 Mente soapstone, pyrophyllite — — 69 2 UR 
J Sanat PODES NI Er get 8 NA 
and 5 not metal- bearing ao 3 es 
Oxides, des, hydroxides, peroxides 5 — 
. strontium _ _ _ Eros 1 m 
Buildi inaterials of halt, asbestos 
and fiber cements, non- 
meta!!kkkl 58 30 — 


See footnotes at end of table. 


Sources, 1979 
Other (principal) 


France 2. 

France 38; Netherlands 21. 
All from France. 
France 8; Zaire 1. 


Ivory Coast $4; Hong Kong $3. 


France 11; Switzerland 8. 

All from France. 

France 1,597; Morocco 446. 

Zaire 11,486; France 7,103; Angola 
France 163; Zaire 42. 

France 626; Senegal 260; Spain 100. 
France 343; Spain 79; Italy 77. 
Mainly from France. 


All from Belgium-Luxembourg. 
All from aeri 


Do. 
All from Zaire. 
All from East German mu 
Belgium-Luxembourg 1; France 1. 
France 14; Netherlands 2. 
All om France. 
All from Belgium-Luxembourg. 


All from France. 
France 9; Netherlands 5. 
All from France. 


Senegal META Germany 1,632; 


France 2; East Germany 1; Senegal 1. 
France 625; ium-Luxembourg 
110; Poland 


France 19; Netherlands 6; I 2. 


NA. 
Mainly from France. 
All from France. 


Do. 
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Table 7.—Congo: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodi 1978 1979 " 
d AC Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
3 and bitumen, natural 4 12 — France 9; Zaire 3. 
Carbon black value, thousands_ _ $1 E 
Coal and briquets: | Briquets of coal MP 4 2 -- All from France. 
Coke and semicoke_ _..-.--------—- 100 23 _. France 15; West Germany 8. 
Petroleum: 
Crude 42-gallon barrels. - 601,088 e 
Refinery ucts: 
Gasoline do 106,632 147,848 TNR erc 63,232; Brazil 42,968; 
yl 
Kerosine and jet fuel _ _ do- 90,760 126,511 -. Netherlands 12,842; Brazil 29,566; 
bur of South Africa 17,084. 
Distillate fuel olli do- 213,199 188,022 — B 78,651; I 
Netherlands 40,1 
Residual fuel oil _ _ _ _ _ — do... 17,862 28,172 -- Netherlands 17,569; Brazil 3,750; 
5 of South Africa 3,250. 
Lubric antes do- 16,163 19,208 294 nited Kingdom 9,856; France 2,506; 
U echeriands 651. 
15 efied petrol 
qu roleum gas 
do- 14,198 21,879 -- France 17,087; Italy 4,280. 
Mineral jelly and wax 
do- 150 63 TM Netherlands 55. 
Bitumen and other residues 
do 842 6,793 -- Spain 3,636; Italy 2,527; U. S. S. R. 558. 
Mineral tar and ether coal-, pu ane and 
petroleum-derived crude 1 21 _. All from France. 
NA Not available. 
iLess than 1/2 unit. 
EQUATORIAL GUINEA 


Economic stagnation continued through- 
out 1981 owing largely to the drastic de- 
clines in production and export of basic raw 
materials. Combined timber and cocoa ex- 
ports dropped from approximately 40,000 
tons in 1968 to 8,000 tons in 1981. The poor 
economic condition was boosted by assist- 
ance from the International Monetary Fund 
and Spanish bilateral aid programs. Plans 
were underway for a United Nations- 
sponsored International Donors Conference 
in April 1982. Since the 1979 coup, the new 
military government has encouraged West- 
ern nations to return. Promulgation and 
implementation of a new constitution pro- 
viding for free elections was expected dur- 
ing 1988. 

Activities in the mineral industry focused 
on exploration and establishing the ground- 
work for future exploitation. The French 
Government conducted 3 months of mineral 
research in the area of Rio Muni. Initial 
exploration results indicated that the ma- 
jority of minerals collected were radioac- 
tive. 

A new mining law, Decree No. 9, was 
passed on June 12, 1981. All mineral depos- 


its whether located onshore or offshore in 
territorial waters were declared property of 
the state. Mineral substances were divided 
into three groups: Quarries, mines, and 
radioactive and strategic minerals. Foreign 
participation was limited through the issu- 
ance of permits for a maximum area of 
150,000 hectares and a maximum time of 25 
years. À model contract was attached to the 
decree for those interested in applying for a 
mining permit. 

A draft petroleum law was written by 
Petroconsultants Inc., Switzerland, with fi- 
nancing provided by the International Bank 
for Research and Development. The final 
version of the law, Decree No. 7, was issued 
in July 1981. The new law identified areas 
and parameters for exploration and exploi- 
tation. Contract provisions and a seismic 
survey were expected to become available to 
bidders at a cost of approximately $350,000. 
Decree No. 7 was made more liberal than 
comparable laws in other Central African 
countries to attract foreign investments. 
Open auctions for various concessions were 
expected to commence late in 1982. 

Empressa Guineo Española de Petróleos, 
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the 50:50 joint venture between Spain's 
Hispanoil and the Equatorial Guinean Gov- 
ernment, obtained the Nation's first explo- 
ration lease in 1981. The 12,872-square- 
kilometer area was located north of the 
Island of Bioko, near the Nigerian and 
Cameroon marine oilfields. Plans were un- 
derway to operate drilling facilities by 1983- 


84. 

Various international oil companies also 
expressed interest in exploring the promis- 
ing Rio Del Ray area. The French firm 
Total-Cíe. Frangaise des Petroles, the U.S. 
firms Mobil Oil Corp. and Gulf Oil Co., and 
a small unnamed firm were considering 
applying for concessions. 


SAO TOME E PRINCIPE 


Since independence in 1979, the two is- 
lands of Sáo Tomé e Principe have been 
preoccupied with establishing Government 
infrastructure and political stability, and 
pursuing agricultural development. Little 
p was made in any of these areas 
during 1981. The Nation continued to rely 
heavily on assistance from the U.S.S.R., 
Cuba, and the German Democratic Repub- 
lic, and both Western and Eastern Europe- 
an aid programs. The centrally planned 
economy countries provided mostly military 


and technical assistance, while the Western 
European agencies were involved in agricul- 
tural, health, and educational assistance for 
the islands. No new developments were 
reported in the oil and gas exploration 
sector by yearend 1981. 


1Physical scientist, Division of Foreign Data. 


verted from 
ciére Africain cs (CFAF) to U.S. 
dollars at the rate of CFAF271 ine fen 00 for 1981. 
3See footnote 2. 
*See footnote 2. 
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BURUNDI 


The mineral industry in Burundi was a 
minor contributor to the country's gross 
domestic product (GDP), which was estimat- 
ed at just $1 billion for 1981.* Coffee and tea 
continued as the Nation's major export 
commodities. Mineral exports consisted of 
small tonnages of wolframite, cassiterite, 
and bastnüsite. Burundi's trade balance of 
payments situation worsened in 1981, with 
import payments more than double export 
revenues. Petroleum imports alone equaled 
4696 of the export revenue total. By year- 
end, the only indigenous fossil fuel source 
to have been found in Burundi was peat, 
which the Government had been attempt- 
ing to develop to alleviate some of the 
petroleum import requirements. In June 
1981 the Irish Peat Development Authority, 
Bord na Mona, signed a 4-year contract 
with the Burundian Government to supply 
technical staff for the ongoing peat project 
work there. Funding for the project was 
provided by the U.S. Agency for Interna- 
tional Development and the Government of 
Ireland. The new contract, which was an 
extension of ongoing peat research there, 
represented Burundi’s increased awareness 


of the value of its large peat reserves for 
both energy and agricultural uses. 

At yearend, Burundi’s Ministry of Public 
Works and Mines was close to selecting a 
contractor to study the feasibility of devel- 
oping Burundi’s phosphate deposits. The 
study would determine the potential for 
establishing fertilizer production facilities 
based on the country’s phosphate reserves 
at Matongo-Bandaga. The study’s specific 
objectives are to prove mineral reserve 
tonnage and grade, draw up mining and 
processing facility designs, estimate capital 
and production costs, and conduct a region- 
al market and distribution survey. The cost 
of the study was estimated at slightly over 
$1 million, and it should take approximate- 
ly 16 months to complete. The proposed 
project will mark the Burundian Govern- 
ment’s first step in its plan to exploit on a 
large scale ite natural mineral resources for 
advancing its agriculture-based economy. 
Burundi was dependent on imports, which 
are expensive to transport inland from 
coastal ports, to supply its domestic require- 
ments for fertilizer. It was planned that 
part of the fertilizer preduction from the 
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proposed facilities would be marketed to 
neighboring countries like Rwanda and 
Zaire 


Previous technical studies estimated that 
the Musongati nickel deposits of central 
Burundi contained as much as 300 million 
tons of reserves of this metal. To further 
clarify this estimate and assess the econom- 
ic viability of exploiting these deposits, the 
Burundian Government finalized an agree- 
ment in 1981 with the International Devel- 
opment Association (IDA) and Finland to 
conduct a detailed drilling program of the 
Musongati deposits. The program was val- 
ued at $7.3 million, with $4 million of this 
funding coming as a World Bank loan. A 
previous study proposed a project to pro- 
duce and export some 30,000 tons of ferro- 
nickel per year, but in view of the current 
depressed world demand for nickel, coupled 
with Burundi’s inadequate transportation 
facilities, infrastructure, and land- locked 
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position, exploitation of these deposits will 
probably be delayed for some time. 

An important find, the rare-earth miner- 
al europium, was discovered in high concen- 
trations near Gakaha, Burundi, 45 kilome- 
ters southeast of Bujumbura. Large deposits 
of bastnüsite and monazite, which contain 
the 14 rare-earth minerals, are located at 
the Gakaha site. The discovery was made by 
a team of exploration scientists from the 
Federal Republic of Germany, who were in 
Burundi as part of a 3-year technical assist- 
ance project to evaluate the mineral poten- 
tial of the country. The Gakaha site had 
been mined in the past for cerium and 
lanthanite, but had been dormant since 
suspension of the Belgian mining operation 
there, following independence in 1962. Be- 
sides investigating the Gakaha site with its 
known rare-earth deposits, the German 
team is evaluating tin and tungsten depos- 
its in northern Burundi. 


Table 1.—Other countries of East Africa: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Country and commodity 1977 1978 1979 1980 1981 
BURUNDI? ? 
3277 ĩð2?³bA% E Mn iO 2,500 2,750 2,000 2,000 2,000 
r and tantalum ores and concentrates 
kil = “4,000 ms 2,100 2,100 2,000 
Gold mc nsus xen troy ounces. . 450 *450 133 130 100 
LIM 2.2 ⅛·ꝛ w mmm eu 8 e600 e200 €200 200 4283 
%öĩÄ1é?«ji ⁵ ⁵ði RS SR 2,000 9,000 9,000 9,500 
metals: Bastnüsite concentrate, gross 
Ü] ³ ] ³ 8 140 NA 30 30 30 
Tin ore and concentrate: 
Gross weight ~- ------------------- *30 *30 17 (5 S 
Metal content e20 20 8 (5) ius 
Tungsten, metal contenttntktt 2 22 t ies -— 
ETHIOPIA? 
Cement, hydraulic. - - - ---- ------------ 73,000 86,000 92,757 180,000 *180,000 
Clays: Kaolin *40,000 31,750 0,000 55,235 49, 
Coal: Lignite 200 2S tds ee — 
Gold, mine output, metal content . troy ounces. _ 7,725 €8,000 7,970 9,000 411,930 
Gypsum and anhydrite, crubde 6,552 932 925 900 4,200 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 733 782 683 706 +798 
Jet fuel and kerosine ~ _--------- do... "—- 240 210 304 4230 
Distillate fuel oil do— 1,586 1.470 1.095 1.176 41,344 
Residual fuel o ii do— 1.498 1.698 2.021 1.598 2.224 
e LLL ulca ems PRINT 152 152 114 125 437 
Refinery fuel and losses do- 601 453 265 813 4696 
„„ aua R que Se do_ _ - 4,570 4,795 4,388 4,722 45,929 
Platinum, mine output, metal content 
troy ounces. . *100 123 108 113 100 
Pumice 22222-22224 cubic meters. — 5,000 NA 4,590 1,724 *30,300 
t: 
n MM DTE 5,000 10,000 15,000 15,000 NA 
T RM REI PER CC EM 75, 000 000 92,737 100,000 4110, 000 
Stone, sand ane gravel: 
TERM ENTER RM MERI EUN MSN ,500 €7,000 7,308 1,800 45,500 
Sang cubic meters. _ 219,471 ,000 97,200 407,421 4665, 000 
GG AAA ³ĩ RS 959,180 €280,000 383,940 402,085 41, 970, 000 


See footnotes at end of table. 
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Table 1.—Other countries of East Africa: Production of mineral commodities! 
—Continued 


(Metric tons unless otherwise specified) 


Country and commodity 1977 1978 1979 1980P 1981* 
LESOTHO? 
Diamond: 
Dem see eee seks carata_ _ 7,576 *14,333 *10,484 10,743 10,921 
Industrial“ẽ◻.c?.ꝰs/⁊sͥ ~~~ do- 34,514 €57,832 €41,987 42,971 42,000 
Total uni e m eRusceo ul rA do— 42,090 71,665 52,421 53,714 452,921 
Stone cubic metera. _ 18,572 25,000 €25,000 25,000 25,000 
MALAWI? 
Cement, hydraulic thousand tons 94 103 103 *92 78 
Gem and ornamental stone: A gate 4 4 6 7 7 
]Äw. ⅛5ðomn. xt le ud ee 250 100 =e Ja TEM 
Stone: Limestonn 116,653 155,229 168,604 122,814 *116,118 
MAURITIUS? 
Lime. c xx 5 8 7,500 8,000 *8,000 7,000 47,000 
Sal: s coe Gee ĩð vv CL 6,000 6,000 *6,000 6,000 *6,000 
Stone: Basalt, not further described _________ 1,574,000 1,154,885 970,000 1,400,000 11,083, 500 
RWANDA? 
Beryllium: Beryl concentrate, gross weight *55 58 46 108 *59 
Columbium and tantalum ores and concentrates: 
Columbite-tantalite, gross weight. 64 48 47 60 457 
Gas, natural: 
Gross million cubic feet 7 7 ic E "e 
Marketed !! do... T 7 es S T 
Gold, mine output, metal content troy ounces... 1,814 1,125 472 944 *1,200 
Lithium minerals: Amblygonite? |... ....- 30 28 28 30 NA 
Tin, mine output, metal content 1,598 1,502 1,910 2,069 41,790 
Tungsten, mine output, metal content 568 385 505 431 4591 
SEYCHELLES* 
6%; ]³·0 ꝗ Q 5,277 5,505 96,583 94,285 4,500 
SOMALIA? 
Salt, marine 2,000 2,000 30,000 80,000 30,000 
SWAZILAND? 
Asbestos: Chrysotile. — ----------------—- 38,046 36,957 34,294 32,833 435,264 
Coal: Anthracite. - --- ----------- 128,990 165,874 168,409 175,984 *163,780 
Iron ore, direct-shipping grade, gross weight 
ousand tons 1,441 1,266 Lex so M 
Stone: Quarry preduct _____ ~~ cubic meters. _ 93,490 452,494 241,090 74,045 *82,053 
Tin, mine output, metal content 2 1 zs EHE c 
UGANDA 
Beryllium: Beryl concentrate, groes weight? _ 45 NA S EM m 
Bismuth, mine output, metal content kilograms_ _ 3,000 1,000 5,000 NA NA 
Cement, hydraulic. eo. 80,000 *80,000 50,000 10,000 40,000 
Columbium and tantalum ores and concentrates, 
gross weight kilograms. - 2,100 2,058 2,260 T ze 
Selin, 
ine output, metal content: 4,000 TOA me Tw PEN 
: r, primary / 3,277 ees MN E 
Iron and steel: Crude steel 15,000 15,000 — S TR 
Lime, hydrated and quicklime® |... 20,000 25,000 28,000 15,000 15,000 
Phosphate minerals: Apatite |... 5,000 5,000 xe — TM 
Salt, evaporated? ___________________- 500 500 500 515 20,000 
Tin, mine output, metal content? -——--------- 120 120 60 30 80 
Tungsten, mine output, metal content 110 110 20 20 20 


*Estimated. Preliminary. NA Not available. 

Table includes data available through Oct. 11, 1982. 

In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 
stone, and sand and gravel) vrl inani are produced, but output is not reported quantitatively and available information 


is inadequate to make reliable estimates of output levels. 
Limited quantities of other pegmatite minerals may also be produced, but output is not reported. 
*Reported figure. 
"Revised to none. 


Data represent sales; actual preduction is not reported. 
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DJIBOUTI 


The Republic of Djibouti, formerly the 
French Territory of Afars and Issas, gained 
its independence in June 197". As in previ- 
ous years, the economy of Djibouti in 1981 
was based on entrepot trade through the 
port city of Djibouti, and along the Chemin 
de Fer Franco-Ethiopian railroad. Customs 
duties were the major contributor to the 
1981 GDP. Although some mineral deposits 
have been identified in Djibouti, exploita- 
tion had been limited to some small sand 
and gravel pits for domestic construction. 
Based on a 1980 Iraqi loan of $25 million, 
engineering phase I studies were completed 


in 1981 on the construction of a cement 
plant at Mount Arrey, close to substantial 
limestone deposits. With both financial and 
technical assistance from France, geother- 
mal wells were drilled in the Lake Assal 
area and were under extensive testing dur- 
ing 1981. No appreciable fossil fuel deposits 
have been found in Djibouti to date, and all 
petroleum product requirements were im- 
ported. Negotiations were underway in late 
1981 for an estimated $25 million loan from 
the Saudi Fund for Development, to be used 
for financing highway construction projects. 


ETHIOPIA 


The total mineral production of Ethiopia 
in 1981 was estimated at a value of $44 
million,“ equal to aproximately 1% of the 
reported GDP of $4.25 billion. Cement pro- 
duction alone accounted for 5096 of the 
mineral value, salt production for 2596, and 
gold for 11%. Throughout 1981, Ethiopia's 
balance of trade problems continued to 
worsen, with import costs for the country 
almost twice the total value of exports. In 
particular, petroleum import costs, which 
were $320 million in 1980 and represented 
9796 of the total value of exports, increased 
to $350 million in 1981, equivalent to 4696 of 
export revenues. 

Bilateral aid programs continued with 
various foreign governments during the 
year. Most notably a new multiyear agree- 
ment with Libya was finalized in August 
1981, whereby Libya could contribute up to 
$2.5 billion in assisting Ethiopia in develop- 
ing its mineral resources. According to the 
agreement, $500 million was to be allocated 
for developing the potash deposits of the 
Danakil Depression in northern Ethiopia. 
Based on a feasibility study conducted in 
the early 1970’s, the Danakil Depression 
has measured high-grade reserves of 60 
million tons of potash with indicated re- 
serves estimated at 150 million tons. The 
tentative project was scheduled to begin in 
1988, with mine production of 1.5 million 
tons per year of potash rock starting in 
1990. 

Ethiopia's gold preduction in 1981 was 
almost identical to that of 1980, which was 


slightly over 11,900 troy ounces. Recent 
installation of new hydraulic washing 
equipment at the Adola Goldfield should 
substantially increase production in 1982. 
Apart from gold and platinum, no other 
metallic mineral production was reported 
for the year. The copper deposit at Debarwa 
near Asmara, previously estimated as hav- 
ing 600,000 tons of high-grade ore with 
significant quantities of gold, silver, and 
zinc, remained unexploited. As part of the 
resource development plans of the recent 
Libya agreement, an updated feasibility 
study of this deposit was to be conducted. In 
Ethiopias Sidamo region, the Canadian 
Javelin Co. had substantial mining conces- 
sions and concentrated in 1981 on explora- 
tion activities on proving out the nickelifer- 
ous laterite deposits in the region. 

No new petroleum oil or gas finds were 
reported in Ethiopia in 1981. With assist- 
ance from the Soviet Union, plans were well 
underway in late 1981 for three exploratory 
well holes to be drilled in the Shilabo area 
in 1982. The value of the project was esti- 
mated at $21 million. Negotiations were 
also underway with Chevron International 
Oil Co., regarding Chevron’s recent propos- 
al to conduct exploration activities in west- 
ern Ilubador and northern Gondor near the 
Sudanese border. The proposed project 
would begin with extensive aeromagnetic 
and seismic surveys, and it was estimated 
that no drilling would occur within the first 
2 years. 
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LESOTHO 


Lesotho, which gained its independence 
in 1966, is a small landlocked country sur- 
rounded by the Republic of South Africa. 
Lesotho's mining industry was limited in 
1981 to the exploitation of diamond-bearing 
kimberlite pipes high in the Maluti Moun- 
tains. The industry was centered around 
the Letseng-la-terai operation managed by 
the De Beers Lesotho Mining Co., 2596 of 
which was owned by the Lesotho Govern- 
ment and the remainder by De Beers Con- 
solidated Mines Ltd. of South Africa. Dur- 
ing 1981 the tonnage of kimberlite material 
mined and milled at the operation was 
approximately 1.9 million tons, down slight- 
ly from the 1980 figure. The recovery grade, 
which was already considered marginal in 
previous years, fell to 2.8 carats per 100 tons 
during 1981, for a yearly total of 52,921 
carats. Production of diamonds larger than 
10 carats represented 12% of the total 
production, compared with 13% in 1980. 
Because of extremely poor market condi- 
tions for diamonds in 1981 and projected for 
1982, De Beers Consolidated announced late 
in 1981 its intention to shut down the 
Letseng mining operation in 1982. 

Other kimberlite pipes near the Letseng 
operation were exploited on a smaller scale 


by manual labor during 1981. At two of 
these operations, the Liqhobong and Lem- 
phane pits, the mine personnel were orga- 
nized into cooperatives: Earnings from the 
diamond sales were split among the miners 
on a monthly basis. Early in 1981 the Le- 
sotho Government received an approxi- 
mately $500,000 foreign aid grant from the 
Canadian Government for purchasing addi- 
tional equipment to improve and expand 
these two operations and others like them, 
in order to increase the country's diamond 
production. The funds will not be used to 
purchase industrial-type mining equipment, 
but will be used to continue with what are 
basically pick and shovel mining oper- 
ations. 

Outside the diamond industry, very little 
mineral exploitation takes place in Lesotho. 
The few other mineral developments are for 
domestic building materials and comprised 
small clay, sand and gravel, and stone 
operations. As of the end of 1981, the 
outlook for any other minerals exploited in 
Lesotho seemed poor. Coal has been found 
in low-grade and thin-seam conditions and 
uranium in trace amounts. None of the 
occurrences meet commercial size or grade 
conditions. 


MALAWI 


The Malawi Government enacted a new 
Mines and Minerals Act in March 1981 
which the Government hoped will stimulate 
foreign interest in mineral exploration and 
development in the country. The only major 
mineral production activity for the year was 
the quarrying of marble and the manufac- 
ture of cement by the Portland Cement Co. 
Malawi Ltd. at its Changalume quarry and 
cement plant. The 1981 production levels of 
116,000 tons of marble and 78,000 tons of 
cement were approximately 15% lower 
than 1980's reported figures. Under the new 
act a mining license is valid for 25 years and 
carries a right of renewal for 15 years under 
certain specified conditions. The Govern- 
ment recognized that major prospecting and 
mining ventures would involve large capital 
investments and provided, in the act, that 
at the time of granting an exclusive pros- 
pecting license, the parties involved could 
enter into a mining agreement. With the 
enactment of the new mineral legislation, 
the restriction on exploration for uranium 


in Malawi by private companies was sus- 
pended. 

Malawi's migrant work force employed in 
Republic of South Africa mines is expected 
to drop to approximately 10,000 people in 
1982. This figure is one-half the number of 
Malawians employed in that industry dur- 
ing 1980, and is only a fraction of the 
176,000 Malawians that worked for the 
South African mining industry in 1974. 
Once a 2596 portion of the mining labor 
force in South Africa, Malawian migrant 
mine workers represented less than 2% of 
that industry's work force in 1981 and 
contributed only slightly over 1% to 
Malawi's GDP for the year. The major 
reason given for the decline was that the 
higher unemployment rates in South Africa 
were leading more South Africans to apply 
for mining-related jobs, leaving fewer va- 
cancies for migrants. 

A 1981 Duke University geophysical 
study confirmed the presence of somewhat 
favorable conditions for the formation of oil 
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or gas deposits below Lake Malawi. The 
study findings have created an air of cau- 
tious optimism within the Malawi Govern- 
ment for the future prospects for indigenous 
energy developments in Malawi. The Shell 
Oil Co. of the United States has planned 
followup aeromagnetic surveys of the Lake 
Malawi area starting sometime in 1982. 
Core drilling in the Kapembe Hills, Ngama 
Coalfield, was completed in 1981, and indi- 
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cated reserves are estimated at 9 million 
tons of coal. British Gypsum Ltd. of Great 
Britain registered a subsidiary company in 
Malawi during the year to begin mining 
vermiculite at Kaphirikamodzi, about 30 
kilometers west-northwest of Blantyre. The 
plant was completed in 1981, but production 
rates will be well below capacity until 
transportation route problems for moving 
the vermiculite to the coast are solved. 


Table 2.—Malawi: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 


METALS 
Aluminum metal including alloys: 
Scra 


3 
Copper metal including alloys, scrap .. .. — 18 


iron inclu iron 
value, thousands. _ c 
Semimanufactures 


Bars, rods, angles, shapes, sections 20 
Universals, "Plates, sheets 
Hoop and strip -- NS 
Rails and accessories 71 


Leed metal including alloys, oys, crab 68 
Other: Slag, ash, other residue containing 
nonferrous metals 


NONMETALS 


Other: Building materials of asphalt, 
asbestos and fiber cements, unfired 
nonmetals____.____________~_ roa 


Petroleum refinery products 
Gasoline 42 gallon barrels. _ 128 
Distillate fuel oil |... do- 
Lubricants 
Mineral jelly and wax do... e 


NA Not available. 
Lees than 1/2 unit. 


Destinations, 1980 
1980 f 
e Other (principal) 
43 NA Republic of Son Africa 23; 
imbabwe 14 
2 NA NA. 
83 -- Zimbabwe 17; Republic of South 
Africa 16. 
$9 — All to Republic of South Africa. 
44 NA Zimbabwe 12. 
503 NA Mozambique 16; Zambia 8. 
1 — All to to Mozambique. 
52 NA NA. 
19 NA Mozambique 1. 
17 NA NA. 
17 PU" All to Republic of South Africa. 


4 NA NA. 


57 NA NA. 
49 NA NA. 


10 NA NA. 
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Table 3.—Malawi: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys: 
Seman 


opani nuana cat 
iron inclu iron 
value, thousands. .. 
Powder, shot, grit |... 
Semimanufactures: 
Bars, rods, angles, shapes, sections 


Tubes, pipes, fittings... - -- 
Castings and forgings, rough g 


Lead metal including alloys, unwrought 
and semimanufactures _________ _ 


N ris metal including alloys, semimanu- 

Paul metals — alloys, 
unwrought and partly x alios Si 

value, thousands. _ 


redd mate wrought alloys, n din 
3 o.c 


Unwrought. — imanufactures 
Zinc metal including alloys: 
Se 
Other: Ores and concentrates 
NONMETALS 


Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 


Clay products: 
Nonrefractory CCC 


Refractory including nonclay brick 


splittin nass 8 


See footnotes at end of table. 


1979 


812 
26 
13,598 


17,432 
113 
8,041 
2,184 
4,694 
17 


1980 


8 
185 


United 
States 


Sources, 1980 
Other (principal) 


All from Republic of South Africa. 
Republic of South Africa 77; West 
rmany 28; Zimbabwe 26. 


ee ener 
PE c 
South Africa 20; Japan 


All from United Kingdom. 


Republic of South Africa 5,128; 
Zimbabwe 2,977; United 'Kingdom 


Re — of South Africa 7,692; Japan 
,052; Zimbabwe 
Repu ublic: et um Africa 83; United 


Republic "of South Africa 123; United 
Kingdom 14; Canada 38. 
Zim el 254, Republic of South 
Africa 847; Uni om 72. 
Republic of South Africa 8,802; 
ce 776; India 605. 
Belgium-Luxembourg 89; N of 
South Africa 24; Zimbabwe 20 


Popunie of South Africa 8; Zimbabwe 
Mainly from West Germany. 


All from United Kingdom. 
All from Republic of South Africa. 
Do. 


All from Republic of South Africa. 


Republic of South Africa 10; Switzer- 
land 2; India 1. 

Zambia 24 ,081; Zimbabwe 6,284; 
Republic of South Africa 245. 


Rep ublic of South Africa 288; 
babwe 74; Ja 44. 
oa 122; United 


Re ublic of South 
om 114; Israel 


Mainly from Belgium-Luxembourg. 
Republic of South Africa 298; United 
ingdom 187; Zambia 90 


Netherlands 29,301; West Germany 
7, 780; Port rtugal 5,252. 
Republic of South Africa 12,766; 
1 1,660; West German 450. 
France 3, 450; 112400 2,150; Be 


Luxembo u 
All from Republic of South Africa. 
Zambia 2, 862; Republic of South 


Africa 253 
3 of South Africa 7; Zimbabwe 
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Table 3.—Malawi: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 : 
[^ra Other (principal) 
NONMETALS —Continued 
Precious and semiprecious 
value, thousanda. _ Ss $2 -— All from Zambia. 
Salt and brine. _______________~_ 16, 18,226 lic of South Africa 10,860; West 
rmany 1,284; Mozambique 965. 
Stone, sand and gravel: 
Dimension stone, worked 81 @) -- NA. 
Sand other than metal- bearing 60 5 TENA seri sar, erg 
Sulfur: Elemental, refined |... 864 14 -- Republic of South Africa 8; Zambia 6. 
Other: 
PT. p NERONE 6,452 4,632 9 Republic ih Africa 2,382; 
ia : 
Building materials of asphalt, asbestos 
perg ee cements, non- 
metals |... value, thousanda. - $2,058 $2,051 $4 Republic of South Africa $928; 
bia $743; Mozambique $219. 
MINERAL yt AND RELATED 
Carbon black k 28 2 a ff West 
Coal, all grades excluding briquets _ 83,759 65,383 e Mosambique 35,496; Republic of 
Coke and semicoke. . .. ........ 40 20 sa All from Republic of South Africa. 
Crude and partly refined 
42-gallon barrels. — 29 9,974 TU oo Africa 9,308; West 
y 66. 
Refinery ucts: 
Gasoline do- 867,878 844,845 — Re ei 
Kerosine and jet fuel da- 122,005 88,080 - Republic of South Africa 82,305; 
" Mec Kingdom 566; Zimbabwe 
Distillate fuel oil! do— 510,588 597,777 552 lic of South Africa 411,867; 
74,249; Iran 51,780. 
Residual fuel oil do- 21,898 15,165 -- Republic of South Africa 12,587; 
Lubricants do- 45,227 26,250 1,022 Republic of South Africa 15,925; 
rre ti United 
Kingdom 1,071. 
Li efied petrol 
qu eum gas 
do... 9,886 8,921 Zimbabwe 3,654; Republic of South 
Africa 197; Zimbabwe 70. 
Mineral jelly and wax 
rake 65,848 51,966 3,604 Re VU 
5,784; France 3 793. 
Bitumen and other residues 
do. ___ 2,921 188 12 Republic of South Africa 145; United 
Kingdom 80. 
Mineral tar and other coal-, petroleum-, 
Ad Bes derived crude chemicals 485 717 1 United Kingdom 694; Zimbabwe 20. 


1Leas than 1/2 unit. 


*Unreported quantity valued at $2,000, of which $1,000 came from Italy and $1,000 came from the United Kingdom. 


MAURITIUS 


The island of Mauritius gained its inde- 
pendence from Great Britain in 1968. The 
island's economy, which supports a popula- 
tion of approximately 1 million people, was 
dominated by the agricultural sector in 
1981 as sugar production contributed over 
one-half of annual foreign exchange earn- 
ings. Tourism was also a major factor in the 
economy, and the manufacturing industry 
continued to grow rapidly throughout the 


year. Mining and mineral processing oper- 
ations were all small and were limited to 
the production of lime and basalt stone 
during 1981, all of which is used for domes- 
tic purposes. In the past decade, Mauritius 
has become the world's third largest export- 
er of certain types of knitwear. Knitwear 
valued at $51 million was shipped to Euro- 
pean markets in 1981. Exports of other 
types of manufactured goods were also rap- 


THE MINERAL INDUSTRY OF OTHER EAST AFRICAN COUNTRI.; 


idly increasing. The continued growth of 
the manufacturing sector was considerod 
vital as unemployment continued to be a 
growing problem in Mauritius, having 
reached 2096 by the end of 1981. The island 
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remained dependent on imports for petrole- 
um fuel and products, iron and steel prod- 
ucts, cement, and a significant volume of 
food. 


Table 4.—Mauritius: Exports and reexports of mineral commodities 


(Metric tons unless otherwise specified) 
Destinations, 1980 
Commodi 1979 1980 
= e Other (principal) 
METALS 
Aluminum metal including alloys: 
Sera ni l2 ix 66 63 Em LARES 16 Belgium La: 
1 i Leychellaz 5 
JJ ( duum 
metal including all 
FE da 5 141 85 E — 
um- 
i ufactures -__ 5 (7) aie Alf te omo 
Iron and steel metal: ii , RES en 
Md J -A 
orms 
. value, thousanda _ $1 $1 --. All to France. 
o 
Universals, plates, e (1) 3 ~- All to Seychelles. 
pipes, 
value, thousands_ _ $1 $4 - dy Secr e 
Lead metal incl alloys, scrap ———— 108 106 8 mp sento th Africa. 
Silver metal incl ^ unwrought 
Tin metal including alloys, a ‘i 2A All to Republic of South Africa. 
ed oys, Sera ies us 
eaa A 55 6 zu Do. 
Semimanufactures_........__- PM 60 Lc Do. 
NONMETALS 
nin Kk EE 25 En 
Clay products: Nonrefractory 
thousands. _ ie $8 — All to Seychelles. 
Diamond: Gem, not set or strung 
do- $3,017 $7,716 — f 
materials: Manufactured 15 ue 
Precious and semiprecious stones other 
Natura value, thousands. — $4 ds $3; Reunion $1. 
33 ca fase is ares do- 7184 $443 OE ‘il to Suriteerland 
Salt and brine. .....-..--.----- se 12 EM 
Stone, sand and gravel: Dimension stone: 
partly workod i i: —  Alltoltaly 
Sulfur: Sulfuric acid value, thousanda . $1 n — 
MINERAL ECHIS AND RELATED 
Petroleum ucts: 
Y A barrels. 814 170 All to Seychelles. 
Distillate fuel oi] |... da 1.649 E ai 
Nonlubricating oilss do. 70 . 
Lubncants. ... value, thousanda _ $1 = 55 8 


Lees than 1/2 unit. 
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Table 5.—Mauritius: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodi 1977 1978 : 
Y kopsa Other (principal) 
METALS 
Aluminum meta including alloys: i 
nwrought ________________ cr 
mimanufactures 916 465 () Re ubica of South amea 2 
ustralia ong Kong 
Copper metal including alloys, semi- 
manufactures _______________ 58 104 () Ja r AT Bapu ubli : of South Africa 
Uni om 1 
Iron and steel metal: 
Pig iron, ferroalloys, similar materials 11 60 == United ngeon 48; France 2. 
Steel, primary form 9,439 18,860 c ar cre 12 uth Africa 18,448; 
n : 
Semimanufactures: 
Bars, rods, angles, shapes, sections 15,104 20,328 1 Re rari 70 yin 1 1728. 039 
n apan 
Universals, plates, sheets 7,229 8,198 oe 9252354 4,443; i3; Re E of South Africa 
Hoop and strip- - -- -------- 57 67 Eu. d apari 54; A of of South Africa 
Rails and accessories 27 6 m West Germany 4; France 2. 
D. EURO ETUR ee ee UR Mosen 1,864 1,638 Sov Republic of South Africa 934; China 
Tubes, pi fittings 12,585 6,789 1 U ed ings salary 65 is 
ipes, fitting à ni om 
UN : " Germany 1,313; Japan 1,283. 
rough ___ zs 
Lead meal inch including i 
Scrap ------------—-- eec 9 38 8 a of South Africa 23; Reunion 
3 777. eet: 24 10 __ All from Republic of South Africa. 
Semimanufactures. — 42 52 e Re rar of 8 uth Africa 39; United 
om 8. 
Micka metal ine uding = alloys, unwrought 
and semiman 
value, thousands. — $5 $2 -- Australia $1; United Kingdom $1. 
Platinum-group metals including alloys, 
unwrought and partly wrought ] 
$11 $2 SR All from United Kingdom. 
Silver metal including alloys, unwrought 
and partly wrouggt _ —_ do... $56 $46 E uc Kingdom $38; West Germany 
Tin metal including alloys, unwrought : 
and semimanufactures 4 14 a ne 6; United Kingdom 6; Malaysia 
Zinc metal including alloys: - l 
p DM RUM E ENET ee 2a 
Unwrought _——-------------- tuy 45 -— All from Australia. 
mimanufacture | .. ... 110 748 - Republie of South na o rie 211; Austria 
Other: 
Slag and ash containing nonferrous " A N 
xL E ee EE S m Uni om. 
Oxides and hydroxides .. 61 98 -- Republic of 12 0 Aon 70; nde 
ingdom 14; West Germany 10. 
Metals including allo (d all forms Á 
ue, thousands. . un $1 -— All from Hong Kong. 
NONMETALS 
Abrasives, n.e.s.: 
Marira Corundum, emery, pumice, 
J ĩͤvV a 37 1 — Mainly from France. 
Dust and powcer of precious and semi- 
precious stones 
value, thousands $31 $25 S on of OUS W us 
lgium-Luxembourg 
os and polishing wheels and 
= FFC 76 61 -— West 55 24; 5 15; 
Uni “ie apy 
Asbestos, crudlee - --- -—— E 1 iS u from gepu lic of South Africa. 
Cement 245,293 294,644 -— Kenya 139,364; Spain 70,847; Japan 
Chalk. os. poet uie Sete 119 78 __ United Kingdom 55; Belgium- 
Cla d clay producta: guiness 
and c ucts: 
NM Y = J TETEA 181 111 E United Kingdom 42; Republic of 


See footnotes at end of table. 


South Africa 38; China 27. 
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Table 5.— Mauritius: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 
Clays and clay products —Continued 


Products: 
Nonrefractory 
value, thousands. _ 


Refractory including nonclay 
brickck kk o. --- 


Diamond: 
Gem, not set or strung- _ _ _ — do- 


Industria do. ... 
Fertilizer Eee 
Cru 


Graphite, naturaalal l 
Gypsum and plasters . s 


Lime 

Mica: Worked including agglomerated 
splittings |... value, thousands 

Pigments, mineral: Natural, crude _ _ __ 


Precious and semiprecious stone other 
than diamond: 
Natural . _-- value, thousands 


Synthetic do- 
Salt and brin 2. -- 


Sodium and potassium compounds, n. e. s.: 
ustic oda 


Stone, sand and gravel: 
ension stone: 
Crude and partly worked 


Dolomite, Ae 5 NN 
Gravel and 
serias 5 than d 5 Lc 


Sulfur: 
Elemental, crude- ----------—- 
Sulfuric acid 


Talc, steatite, soapstone, pyrophyllite 


Other: Building materials of asphalt, 
asbestos and fiber cements, unfired 


1977 


1978 


United 
States 


Sources, 1978 
Other (principal) 


Italy $437; United Kingdom $128; 
Japan $71. 
died Kil of South Africa $156; 
m $36. 


Switzerland $2,614; Belgium- 
Luxembourg $2, 493; nited 
Kingdom $1,785. 

All from Switzerland. 

Kenya 358; Japan 126. 


es ad of South Africa 140; India 


All from Seychelles. 


Italy 5,000; West Germany 50. 
Republic of South Africa ,353. 
Israel 20,586; ates Kingdom 2 
Bellas German Bà 22; Republic of 
um-Luxembourg public o 
South Africa 4. 
Iran 590 609, Trinidad and Tobago 


2,500. 

India 2; United om 1. 
West Germany 10; Belgium- 
Luxembourg 5. 

All from Republic of South Africa. 


United Kingdom $18; India $5. 

United pm 125; China 57; West 
Germany 45 

5 $24; Republic of South 

Switzerland $159; 1 5 $1 1. 


Netherlands 411; United Kingdom 
259; China 163. 

United ai teary 914; Belgium- 
Luxembourg 26. 


China 66; ZA Kingdom 49; 
Bulgaria 30 


are from Republic of South 
Repu ublic of South Africa 7; Italy 5; 
All from Republic of South Africa. 
China 150; India 30; Italy 15. 

All m 1 Republic of South Africa. 


Republic of of South Africa 8; United 
ingdom 5. 


Japan 1; Republic of South Africa 1. 

Republic of South Africa 73; United 
Es 12; Netherlands 7. 

Kingdom 53; China 15: India 


er of South Africa 371; Italy 
; ce 20. 


Republic of South Africa 4,640; 
nited Kingdom 4. 


All from Republic of South Africa. 
All from France. 
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Table 5.—Mauritius: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1978 
Commodity 1977 1978 : "e 
P gs Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Coal, all including briquets ...... 950 902 -- All from Republic of South Africa. 
Coke and semicoke. .___________~- 161 593 -- Republic of South Africa 300; United 
i m 293. 
Petro 
Crude and partly refined 
42-gallon berrela. . 7,123 8,878 — All from Republic of South Africa. 
Refinery products: 
on barrela. _ 894 411 -- Bahrain 287; Iran 129. 
Kerosine and jet fuel _ _ do- 468 512 -- Bahrain 370; Iran 142. 
Distillate fuel olli do 785 843 Et in 598; Iran 250. 
Residual fuel oil do— 599 548 -- Iran 287; Kenya 189; Bahrain 122. 
Lubricants . value, thousands. . $2,480 $2,871 $29 Republic of South Africa $2,601; 
nited Kingdom $135. 
Liquefied petrol 
eum 
42-gall barro: - 12,808 14,175 2 Singapore 13,897; Republic of South 
ca 162. 
Mineral jelly and wax 
NE 7,801 6,084 110 China 8,305; France 1,086; West 
rman : 
Nonlubricating oils — do- 981 714 7 United Kingdom 420; Japan 189; 
Bitumen and other residues l 
do... 582 4,618 -- Republic of South Africa 4,575; 
nited Kingdom 97. 
Bituminous mixtures 
do- 1.782 2.527 6 France 1.485: Republic of South 
Africa 745. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals .... _ 25 17 ~- All from United Kingdom. 
!Less than 1/2 unit. 
REPUBLIC OF COMOROS 


The Republic of Comoros, an archipelago 
between Madagascar and the Mozambique 
coast of Africa, had negligible mineral pro- 
duction in 1981. Small sand and gravel 
operations were maintained for local con- 
struction purposes, but as of yearend 1981, 
no significant exploitable mineral deposits 
had been discovered on any of the islands. 
Financed by the Islamic Development Bank 
and the French Government, plans were 
being finalized in 1981 for a major expan- 
sion project for the Port of Mutsamudu on 
Anjouan Island. The port's jetty was to be 
extended to 250 meters, and the port bay 
was to be deepened to handle ship drafts of 


9 meters, expanding the port's capability to 
accommodate  heavy-tonnage oceangoing 
vessels. Under another aid agreement sign- 
ed with the French Government early in 
1981, funds had been allocated to improve 
and expand the runways of the Moroni- 
Hahaia International Airport on Grande 
Comore Island. The Republic of Comoros, 
like many of the developing nations of 
Africa, had a serious balance of trade prob- 
lem in 1981, owing in large part to the high 
costs of petroleum imports and devaluation 
of the local currency against other curren- 
cies. 


REUNION 


Located approximately 640 kilometers 
east of Madagascar, Reunion is a small 
island of one-half million inhabitants which 
has been ruled as a French Overseas De- 
partment since 1946. Agriculture was the 
basis of Reunion's economy in 1981, with 
sugar production as the main activity. Tour- 
ism was also an important foreign exchange 
earner. Outside of sand and gravel oper- 
ations for local construction, the only 


mineral-related activity on the island was a 
200,000-ton-per-year cement clinker grind- 
ing plant at Saint Denis. Planning contin- 
ued in 1981 for the construction of a new 
harbor and port in the Bay of Possession. If 
initiated, this will be the largest construc- 
tion project in the island's history, with an 
estimated cost of $110 million.* Construc- 
tion was planned to begin in the latter half 
of 1982. 
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Table 6.—Reunion: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 


METALS 
Antium metal including alloys: 


Semimanufactures 
ue, thousands. _ 
Silver: Waste and sweepings da. 


Tin metal including alloys, semi- 
manufacture do- 


Pi and semiprecious stones other 
D aeta: -- value, thousands... 


0 
Bitumen and other residues 


Less than 1/2 unit. 


1979 


215 


Destinations, 1980 
Other (principal) 


All to France. 
Mainly to Mauritius. 


eris 291; Republic of South Africa 


Comoros 224; Guadeloupe 99. 
Comoros 2. 


1 ARION ee 
All to Comoros. 
All to Comoros. 
Madagascar (15 esa 
All to Mauritius. 
Comoros 8; Madagascar 1. 
All to Comoros. 
Do. 
All to Mauritius. 


All to Mauritius. 
Mainly to Madagascar. 


All to Comoros. 


Mainly to Comoros. 


All to Comoros. 
Mainly to Madagascar. 


Table 7.—Reunion: Imports of mineral commodities 


(Metric tons unless otherwise specified) 
Commodity 1979 1980 
METALS 
Aluminum metal including alloys, semi- 
manufactures _______________ 258 292 
Copper metal including alloys, semi- 
manufacture . 95 115 
Iron and steel metal j - 
^re T 
iron, ferroalloys, similar materials 12 50 
US be pad ihr vot „ Si 173 


Sources, 1980 
Other (principal) 


France 218; Sweden 70; Italy 2. 
Franoe 10% Republie ot Sout Afris 
All from France. 

Do. 

Do. 
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Table 7.—Reunion: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel metal —Continued 


Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universalis, plates, sheets 
Hoop and strip. __________- 
Rails i 


Tubes, pipes, fitting 
Y ied and forgings, rough .. — — 


Mercur 76-pound flasks_ . 

Nickel metal including alloys, semi- 
manufactures __ value, thousands 

Silver Sieber anclucing alloys, 5 


and 
Tin metal including Move unwrought 
me F FF 


“Oxides and hydroxidees 
* including alloys, semimanu- 
actures 


oxides and hydroxides 
Metal including alloys, semimanu- 
factures ENEN E 8 


Base metals including alloys, 
unwrought and A 
"MENS 


NONMETALS 


Abrasives, n.e.s.: 
PEINE Corundum, emery, pumice, 


Products: 


Diamond: Gem, not set or strung 
value, thousanda. _ 
Diatomite and other infusorial earth .. .. — 
Fertilizer materials: 
Crude: 
Phosphatic - - - 
Other including mixed 


See footnotes at end of table. 


1979 


181,715 
1,137 
135 


8,243 
974 


$93 
40 


Sources, 1980 
Other (principal) 


France 7 MIT Republic of South 
patres 3010 Woet Germany 1481. 
ce apan c 
of South Africa 1,086. 
Du France. 
Republic of South Africa 137; France 
France 4,569; Republic of South 
Africa 997. 
France 220; Belgium-Luxembourg 55. 
All from France. 
Do. 
Do. 
Do. 
All from West Germany. 
All from France. 
Do. 


Republic of South Africa 135; West 
rmany 54. 


All from France. 
Do. 


All from France. 


Do. 
France 22; West Germany 1. 


Republic of South Africa 114,546; 
ane 50, t francs 16, 972. 


France 108; United Kingdom 20; 
Madagascar 7. 


Italy 4,881; France 1,918; Spain 855. 


France 829; Republic of South Africa 
143; Italy 1. 


France $88; India $5. 
All from France. 


Repubrie of South Africa 18; France 


Belgium-Luxembourg 1,719; Mauri- 
tius 400; West Germany 291. 

All from France. 

East GEARS 104; Belgium- 
Luxembo ary 100. 

Italy 11,938; Netherlands 7,622; 

uritius 5 ,100. 
France 7; Republic ef South Africa 1. 
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Table 7.—Reunion: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Pigments, mineral: Iron oxides, processed 
Precious and semiprecious stones other 
than diamond -. value, thousands 


Sodium and potassium compounds, n.e.s.: 
Caustic potash 


/ 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Worked... 22 -- 
Gravel and crushed rock... 
Quartz and quartzite 
value, thousands. .. 
Sand other than metal-bearing 
Sulfur: 
Elemental, refined___________ — 
Sulfuric acid_ 


E. 1 of asphalt, asbestos 
r cements, unfired non- 


Asphalt and bitumen, natural 
Carbon black kk 
Coal and briquets: Briquets of coal _ _ — — 
Coke and semicoke. ____________ — 
Peat including briquets and litter 

value, thousands 


Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrela_ . 
Kerosine and jet fuel. do_ ___ 
Distillate fuel oil do— 
Residual fuel oil do... 
Lubricants... .....-- do...- 
Other: : 
Liquefied petroleum gas . do—- 
Mineral jelly and wax 
42-gallon barrels. _ 
Bitumen and other residues 
do... 
Bituminous mixtures. . do... 
Mineral tar and other coal-, petroleum-, 


and gas-derived crude chemicals 
1Less than 1/2 unit. 


1979 


1980 


10,263 


8,187 


United 
States 


Sources, 1980 
Other (principal) 


All om France. 
Netherlands 178. 


All from France 
West Germany 45; France 43. 


France $41; bir Germany $33; 


ascar $27. 
West Germany 1,045; Madagascar 
419; Republic of South Africa 404. 


All from France. 


France 223; East Germany 15; West 
Germany 15. 


All from France. 

France 150; Italy 27; Mauritius 22. 
Republic of South Africa 8; France 6. 
France 121; West Germany 1. 

All from France. 

France 89; Republic of South Africa 


17; Netherlands 10. 
All from France. 


All from France. 


France 3,175; Netherlands 11. 


All from France. 
Do. 
Do. 
All from France. 
France 2. 
Bahrain 177; People’s Democratic 
Republic of Yemen 51. 
All from France. 
All from Madagascar. 
France 12; Republic of South Africa 
Singapore 129; Bahrain 18. 
France 118; Belgium-Luxembourg 24. 
Republic ublic of South Africa 54,425; 
France 881. 
All from France. 
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RWANDA 


Mineral production in 1981 accounted for 
approximately 1% of Rwanda's estimated 
$1.25 billion GDP.* Mineral exports remain- 
ed Rwanda's third biggest foreign exchange 
earner, behind coffee and tea. Overall min- 
eral production and exports declined in 
1981 with the exception of gold, for which 
production and exportation increased 25%. 
Other minerals mined were cassiterite, 
wolframite, columbite-tantalite, and beryl. 

Transportation services and infrastruc- 
ture were improved during 1981 as part of a 
major Government construction and expan- 
sion program. Surface paving work was well 
underway by yearend on the roads from the 
capital city of Kigali south to Butare and 
north to Ruhengeri and on the Ruhengeri- 

ika road linking Rwanda and Ugan- 
da. The total cost of the roadwork on the 
Kigali-Ruhengeri-Cyanika span was esti- 
mated at $40 million. As of yearend 1981, 
there were approximately 1,000 Belgian 
nationals working within Rwanda, with 
20% of them involved in the mining sector. 

The national tin mining company, Société 
Miniére du Rwanda (Somirwa), reported 
completing construction on its 3,000-ton- 
per-day tin smelter complex at Kururuma 
during the year. Somirwa is managed and 
51% owned by the Compagnie Géologique 


et Miniére des Ingenieurs et Industriels 
Belges of Belgium, and 49% owned by the 
Rwandan Government. 

As of the end of 1981 there were no 
facilities in Rwanda for the production or 
processing of petroleum or natural gas. The 
country imports all of its limited require- 
ments for petroleum products in their re- 
fined form. There was no prospect in the 
near future that Rwanda's situation will 
change with respect to production of oil and 
natural gas, although large reserves of nat- 
ural gas have reportedly been found in the 
vicinity of Lake Kivu. An agreement be- 
tween the Governments of Rwanda, Zaire, 
and Burundi was reached in 1981 regarding 
a cooperative effort to further evaluate the 
development potential of these gas re- 
sources. Rwanda was involved in a prelimi- 
nary feasibility study in 1981 aimed at 
developing large peat resources for domes- 
tic heating needs. Also in the energy sector, 
an agreement was reached in principle 
between the Governments of Rwanda, 
Zaire, and Burundi for constructing a 140. 
megawatt hydroelectric dam on the Ruzizi 
River. Project financing had been promised 
by the European Development Bank, the 
African Development Bank, and the Orga- 
nization of Petroleum Exporting Countries. 


SEYCHELLES 


The Seychelles, a group of 92 coral islands 
1,600 kilometers off the coast of Kenya, is a 
former British colony which achieved inde- 
pendence in 1976. The only mineral com- 
modity to be exploited on the island in 1981 
was guano. The guano is high in phosphorus 
and is used domestically as a fertilizer. The 
mineral industry contributed considerably 
less than 1% to the GDP, which was esti- 
mated for 1981 at $120 million.* The Na- 
tion's balance of payments deficit almost 
doubled during the year, increasing from 
$10.2 million in 1980 to $19.4 million in 
1981. The sharp increase was attributed to a 
major slump in the tourist industry, the 
country’s major foreign exchange earner, 
and a revaluation of the local currency by 


1596. Foreign aid grants and loans amount- 
ed to $13.9 million in 1981. 

After expending $35 million on three dry 
offshore drill holes, the AMOCO Seychelles 
Petroleum Co. ceased searching for oil in 
the Seychelles in June 1981. The explora- 
tion drilling was conducted offshore of 
Mahe, the Seychelles' largest island. During 
December 1981, U.S. AMOCO and the Sey- 
chelles Government entered into negotia- 
tions for a new oil exploration agreement, 
to resume active exploration operations in 
the Seychelles waters. In the past 2 years, 
AMOCO has been the only petroleum com- 
pany involved in active oil exploration in 
Seychelles, which is forced to import all of 
its petroleum needs. 
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Table 8.—Seychelles: Exports and reexports of mineral commodities 


(Metric tons) 
Destinations, 1980 
Commodity 1979 1980 
Poss Other (principal) 
Aluminum metal including all 
QUOTES CMS dicus ap 26 10 E All to Fabian 
O, crap -— 
Fertilizer materials: Crude 6,383 4,285 _. All to Mauritius. 
Stone, sand and gravel: Gravel and 
%S EE E 10 NA NA. 
Other nonmetals: Crude Les 
NA Not available. 


Table 9.—Seychelles: Imports of mineral commodities 


(Metric tons unless otherwise specified) 
Sources, 1980 
Commodi 1979 1980 i 
T e Other (principal) 
METALS 
Aluminum matal including all 
unwrought and peau oee er m AAN (7) 67 1 United P hoon. a Belgium- 
T wrought d — 5 6 ted Kingdom 3; Canada 1; 
un nian " 
| oed» of South Africa 1. 
Iron and steel metal: 
Steel, primary forms —- - -------— à) 4 -- Mainly from United Kingdom. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 541 1,870 -- Rep t N Africa 484; United 
42; West Germany 120. 
Universalis, plates, aheets 708 542 E E 290; Beans 04 
Hoop and strip 
value, thousands. _ $4 $24 -- Republic of Sou uch Ron E] 
Wil es sese cc do- e $6 -- Re E: United f. Kenya 
Tubes, pipes, fi ---do...- $1,140 $394 ES ted Kingdom Re of 
pm dg eth Africa $45; afl anr $22. 
Castings orgings, 
às m $2 $50 -- ted Kingdom $29; Republic of 


V South Africa $13; Singapore $8. 
and semiman 
gs: ruere cian wg alloys, unwrought 
value, thousands T $21 TS “eae United 
Zinc metal including alloys, W 


eos $5 ere 
---.do. E $31 — France $19; United Ki $12. 
Metals incl alloys, unwrought - € 
55 dE x $13 $252 $5 ^ United Kingdom $88; Mauritius $85. 
NONMETALS 
— n.e.s.: Grinding and polishing 
stom ens 82 313 — United Ki $10; Australia $1. 
—— ‘ia "ai C 
value, thousands... $206 $217 A gode x United ted Kingdom $02; 
Fertilizer materials: 
Crude tar et ce Lco zc 1 -— All from United Kingdom 
Manufactured ra 10 -- Mainly from West Germany 
Ammonia . value, thousands. . $1 -. Mainly from United Kingdom. 
poeeun and panters D E 2 — All from Republic of South Africa. 
Mica: Worked including agglomerated ~~ je ER NN 
or 
ttings g value, thousanda. _ $4 du 
Precious and semiprecious stones " 
Salt and brine_________________ 271 285 - ME RARE DE 
pore 30. 
oo si - 


TEN PG 


See footnotes at end of table. 
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Table 9.—Seychelles: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
Stone, sand, and gravel: 
Dimension stone: "m " 
partly worked ..... 
3 eluted 5 5 8 
other than metal- bearing uc 
Sulfur: Sulfuricacid. |... - s 
Other: 
Crider 2 
Building materials of asphalt, asbestos 
and fiber cements, non- 
metaasds _ 178 
e MATER AND RELATED 
POA GIN PECORE DE uets ____ 6 
Petroleum refinery 0 
Gasoline 42 alion barrels. _ 46,869 
ine and jet fuel. do- 285,073 
Distillate fuel olli o Lc -- 
Residual fuel oil ........ do- . 
Lubricantsss — do____ 3,759 
Other: efied petrol 
u eum 
: T do... 1,798 
Mineral jelly and wax do... 24 
Bituminous mixtures do- 2,182 
Nonlubricating oils . do- 319 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals PS 148 


*Unreported quantity valued at $145,000. 
Lees than 1/2 unit. 
*Unreported quanti 
the United Kingdom, $12,000 came from France, an 


Sources, 1980 
1980 : 
gaie Other (principal) 
3 — United Kingdom 2. 
5 _. Netherlands 2; United Kingdom 2. 
53 E Netherlands 21; dla of South 
Africa 21; 
113 ons Re ublic of South Africa 66; United 
om 20; Singapore 19. 
3 -- All from Republic of South Africa. 
5,338 Eve Bahrain 5,287; Arab Republic of 
Yemen 51. 
241,304 mc 
259,496 _. All 
206 SNR Mainly fro m Bahrain. 
1,792 42 Singapore 51 4; Republic of South 
6; Kenya 808. 
Q) NA. 
81 E META Kingdom 15; West Germany 
2.963 Singapore 1,491; Republic of South 
Arica 1,224. 
(*) ENS All from United Kingdom . 


valued at $175,000, of pol 1900 000 came from the Republic d South Africa, $23,000 came from 
000 came from the United States 


SOMALIA 


The mineral industry sector continued to 
be an extremely small contributor to the 
Somalian economy during 1981. The GDP 
was $425 million for the year.“ Mineral 
production in the Somali Democratic Re- 
public was confined to small-scale mining of 
cassiterite tin deposits, sea salt, stone, lime- 
Stone, and meerschaum. Increasing mineral 
development within the country was given 
a high priority by the Government in 1981, 
and a $1.5 million contract was awarded to 
a Brazilian state firm, Companhia de Pes- 
quisa de Recursos Minerais, to survey the 
country's mineral resources. 

To supply the increasing domestic market 
for cement and avoid increased cement 
imports, the Somalian Government in 1976 
contracted with the Korean Government for 
the construction of a cement plant at Ber- 
bera in northwest Somalia. During con- 
struction of this plant, major design and 
contractual changes were made. The Ko- 


reans designed the plant to use a wet 
process with an output of 100,000 tons per 
year of cement. Construction of the plant 
was transferred to French contractors, and 
the plant was redesigned to use a dry 
process with a capacity of 300,000 tons per 
year of cement. Construction of the plant 
was scheduled for completion by the end of 
1982. Near the city of Bardera in southern 
Somalia, a feasibility study was completed 
in 1981 which proposed construction of a 
second cement plant within the country. 
The additional cement capacity is needed 
for the construction of the $630 million 
hydroelectric dam on the nearby Juba Val- 
ley River. Construction activities for both of 
these projects were scheduled to begin in 
the latter half of 1982. 

At the end of 1981, there were six U.S. oil 
companies either actively exploring for pe- 
troleum in Somalia or planning to get 
exploration programs underway. Oil explo- 
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ration efforts to date had not resulted in 
any positive finds. Having no known fossil 
fuel resources, Somalia has been heavily 
dependent on imported oil, with fuel im- 
ports in 1980 costing over $76 million. Late 
in 1981 negotiations were underway be- 
tween the Governments of Somalia and 
Saudi Arabia for extending Somalia a grant 
of crude oil for the country's 1982 consump- 
tive needs. Owing to a lack of foreign 
exchange capital, Somalia has had prob- 
lems securing crude petroleum for its only 
oil refinery, Iraqsoma, located at Moga- 
dishu. The refinery was shut down late in 
1980 owing to a lack of crude oil feedstock 
and was dormant throughout 1981. If re- 
Started and operated near capacity, the 
refinery could produce a considerable 
amount of fuel oil for exportation, as only 
60% of the refinery's production would be 
needed for domestic purposes. The fuel ex- 
ports could result in an estimated $25 mil- 


1201 


lion in revenues, which would help alleviate 
the country's critical shortage of foreign 
exchange. 

International trade and trading partners 
did not change appreciably for Somalia in 
1981. Livestock exports remained the coun- 
try's greatest foreign exchange earner, com- 
prising over 90% of the export revenues 
reported in 1981. The livestock exports were 
valued at $181 million, which was approx- 
imately 4396 of the country's GDP. There 
was a positive change in 1981 regarding 
Somalia's balance of payments problems. In 
July 1981 Somalia officially established a 
two-tier exchange rate system whereby im- 
ports in categories considered nonessential 
were inflated 100% exchange-rate-wise to 
discourage their entry and purchase. Total 
imports for 1981 were only 87.596 of total 
exports, which is a considerable improve- 
ment over the 1980 figure of 170%. 


Table 10.—Somalia: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
Coal, coke, STU. CCC mu 
Fertilizer materi 
Crüdö oc sa ei 10 
Manufactured. _____________- 958 
Iron wish steel no semimanufactures: 
pipes, fittings 
value, thousands dis 
Petroleum refinery products: 
erosine _ _ _ _ _— 42-gallon barrels. . 7,626 
Distillate fuel oil |... o: 768 
Liquefied petroleum 3 i 
endure: === 8 i8 
Uranium and thorium: Ore and 
concentrate value, thousands $1 


Destinations, 1979 
1979 


5 755 Other (principal) 
30 — All to Djibouti. 
1.011 -- United Arab Emirates 920; Saudi 
Arabia 91. 
$5 — All to Kenya. 
81 -— Kenya 16; Saudi Arabia 8. 
40,321 37,300 People's Demoeratic Republic of 
€ l 2 Saudi Arabia 746; 
12 xm All to 


x 
All to Djibouti. 


Table 11.—Somalia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


1978 
METALS 
Aluminum metal inclu alloys, all 
forms _______ a | 3 3180 
Copper metal including alloys, all forms 1 
Iron and steel: 


Ore and concentrate S 


See footnotes at end of table. 


Sources, 1979 
1979 : 
b 755 Other (principal) 
$76 = Djibouti $23; Netherlands $18; Saudi 
Arabia $2. 
NA NA 


All from Italy. 
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Table 11.—Somalia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 j 
Sue Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Metal: 
— f J KS Rye eee RR n: 57 ws All from Italy. 
Steel, primary forms 
value, thousands. . $734 $8 s Do. 
Semimanufactures: 
Bars, rods, angles, sha 
n s $690 $1,182 -- Italy $1,075; West Germany $51. 
Universalis, plates, sheets 
do- $955 $1,875 -- Italy $504; Djibouti $339; United 
Arab Emirates $304. 
Hoop and strip do $2 dec 
and accessories 
do... $1 S 
Wire do- $218 $1,559 $3 Italy $569; 2212. $388; United 
m : 
Tubes, pipes, fittings 
do... $1,012 $1,584 $31 Italy $1005; United Kingdom $290; 
ce $75. 
Castings and forgings, rough 
do- $578 $208 -- Italy $178; Djibouti $15; Kenya $12. 
Lead metal including alloys, all forms 
$16 $7 -- United Kingdom $6; France $1. 
Nickel metal incl alloys, all forms _ 12 NA NA NA. 
Tin metal including oys, all forma 22 NA NA NA. 
Zinc metal including alloys, all forma 11 NA NA NA. 
Other: Base metals including alloys, all 
forms ......- value, thousands. _ $189 $11,589 $406 Italy $5,008; United Kingdom $1,966; 
Pakistan $1,011. 
NONMETALS 
Cement do... . $3,623 $2,222 $3 Kenya $1,474; Italy $245; United 
A Arab Emirates 8191. 
c ucts: 
a Bp fa aa LH M aed ie 2 — All from Italy. 
Products: 
Nonrefractory 
8 . — On da $22 $281 c Do. 
ry inc nonclay 
briek v do... $137 $52 e Do. 
Fertilizer materials: 
ai. cc sr LOL 77 73 -- Kenya 70; United Kingdom 2; Italy 1. 
Manufactured zx 103 A Ail from Ital 2235 
Line value, thousanda. . $102 $3,446 QN China 329 $2,357 Kenya $932; West 
Salt and brine. - - ------------- 20 143 _. United Arab Emirates 116; Saudi 
Arabia 20; Iran 6. 
Stone, sand and gravel: 
Crüdé ee ee ee ARE 170 402 _. All from Italy. 
Dimension stone, worked 177 ze 
er: 
Crudo- kn oe 82 642 fis Italy 428; Kenya 182; Netherlands 38. 
Building materials of asphalt, asbestos 
and fiber cements, unfired non- 
metals... value, thousands. . $2,053 $2,291 -- Italy $1,686; United Kingdom $496. 
MINERAL ATIS AND RELATED 
Asphalt and bitumen, natural 2,099 ae. 
roleum: 
Crude 42-gallon barrela. — ES 153 -- All from China. 
Refinery products: 
ine 
thousand 4 lon barrels_ . 323 196 ~- Italy 157; Iraq 34; Kenya 3. 
Kerosine and jet fuel do- 113 sa 
Distillate fuel olli do— 670 80 -- Mainly from Iran. 
Residual fuel oil... --- do... "e 18 -- Italy 9; Iraq 5; Iran 3. 
. clea Cote E el do... 17 6 — lran 3; Kenya 1. 
er: 
Liquefied petroleum 
i pe coc (3) 7 ENE Italy 5; Iraq 1. 
Mineral jelly and wax 
value, thousands_ .. 223 $1 ne All from Italy. 
Bitumen and other residues 
thousand 42-gallon barrels. (1) 6 -- Mainly from Italy. 
Mineral tar and other Ei: DEMON: i 
and gas-derived crude che ui 44 TE 
NA Not available. 


!Less than 1/2 unit. 
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SWAZILAND 


Since the cessation of active iron ore 
mining in Swaziland during 1977, the min- 
ing sector's importance in the economy has 
declined. The mining sector has averaged 
an annual 2.296 negative growth rate since 
the beginning of fiscal year 1978 although it 
did experience a 296 positive growth in 1981 
owing to expansions in coal and asbestos 
output. The value of mineral production in 
Swaziland for 1981 was approximately $23 
million, which was almost 5% of the coun- 
try’s GDP. 

In general the Swaziland economy experi- 
enced an exceptionally good year in 1981, 
having grown by an estimated 6.5% in real 
terms. The growth was due mainly to in- 
creased agricultural production, combined 
with increased exports of woodpulp, chemi- 
cals, and electronic equipment. Swaziland’s 
economy was also well diversified in 1981, 
manufacturing contributing 25% to the 
country’s GDP, agriculture and forestry 
23%, the public sector 13%, and several 
other areas the remaining 39%. 

The number of migrant mine workers 
from Swaziland working in the Republic of 
South Africa increased to approximately 
10,000 in 1981, which was a 15% increase 
over 1980’s total figure. However, the 1981 
figure is still less than 40% of the 26,000 
Swazi citizens who were employed in South 
African mining ventures in 1976. This 
downward trend is similar throughout the 
migrant-worker-exporting countries that 
have supplied laborers to the South African 
mines through the years. It was assumed 
that even though the drop in employment of 
Swazi migrant mine workers to the Repub- 


lic of South Africa has been somewhat 
erratic, the decreasing employment trend 
will continue in the early 1980’s owing to 
the depressed state of the mining sector 
there and the willingness of more South 
Africans to work in the mines. 

Asbestos remained the main mineral for- 
eign exchange earner in 1981 with reported 
revenues of almost $19 million. However, 
the remaining reserves at the Havelock 
asbestos mine, the sole asbestos mining 
operation in Swaziland, were almost deplet- 
ed and the property will probably shut 
down within the next few years. Coal offer- 
ed the best potential in the longer term, 
with reserves estimated at approximately 1 
billion tons, of which 200 million tons are 
considered good-quality steam coal. The ma- 
jor coal mine in Swaziland is the Anglo 
American Corp. Ltd.’s Mpaka Colliery, 
which produced 149,000 tons of anthracite 
coal, or 91% of Swaziland’s total production 
for 1981. About 30% of the coal mined 
during 1981 was exported to Kenya and 
Mozambique, with the rest consumed do- 
mestically. There is considerable expansion 
potential for Swaziland’s export coal mar- 
ket. However, there are currently serious 
capacity problems in transporting the coal, 
particularly with the rail line to Mozam- 
bique’s port of Maputo and the operation of 
the port itself. In 1981 the Swaziland Rail- 
road Co. announced plans to build a new 
rail link from the Mpaka Colliery to the 
existing South African rail line at Ko- 
matipoort, which would take the coal to 
Richards Bay Port on South Africa’s east 
coast. 


UGANDA 


In June 1981, the Government of Uganda 
took strong measures in an attempt to 
revitalize its economy. Actions included 
floating the Uganda shilling against other 
currencies, raising prices of agricultural 
crops such as coffee and cotton, and lifting 
restrictive price controls. The net result of 
these measures by yearend was some re- 
gained confidence within the international 
community for Uganda’s ability to correct 
the ills of its economy, and the first signs of 
progress towards its economic recovery. In 
the mining sector the most important devel- 
opment during 1981 was the Government's 
establishment of a task force for evaluating 


proposals for a National Mining Corp. (Na- 
mico). Once formed, Namico was to take 
charge of all mining activities in the coun- 
try. A bill to approve the proposed corpora- 
tion was drawn up in 1981 for presentation 
to the 1982 session of the Ugandan Parlia- 
ment. 

The European Investment Bank (EIB) 
entered into an agreement with Kilembe 
Mines Ltd. in August 1981 to finance a 
feasibility study which will examine the 
prospects of rehabilitating the Kilembe 
copper-cobalt mine, mill, and smelter. Only 
a skeleton force of miners was employed 
during 1981, and only a minor amount of 
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ore was produced. Both ore and copper- 
cobalt concentrates were stockpiled, as the 
milling equipment was barely operable and 
the smelter required a complete rebuilding 
of the electric furnace before it could be 
expected to operate. The contract for the 
feasibility study was to be awarded by the 
spring of 1982, and once underway, the 
study was estimated to take 1 year to 
complete. A stipulation of the EIB agree- 
ment required that the study contractor 
must be from a European Economic Com- 
munity country. 

Considerable progress was reported in 
1981 towards the rehabilitation of two 
Ugandan cement manufacturing facilities. 
The Federal Republic of Germany agreed in 
1981 to assist with the reconstruction of the 
Hima cement plant. It was estimated that 
the plant would produce cement at near its 
capacity of 600 tons per day by late 1982. 
Part of the reconstruction work was com- 
pleted by the end of 1981. The Tororo 
cement plant, situated on Uganda's eastern 
border with Kenya, produced an average of 
1,000 tons per month of cement after com- 
pletion of some reconstruction work in 1980 
and early 1981. An agreement was signed 
during 1981 with the Turkish Cement Corp. 
to continue with rebuilding and expansion 
work on the plant. The rated capacity of the 
finished plant is 550 tons per day of cement. 

The asbestos cement plant, which is part 
of the Tororo cement complex, produced 
asbestos sheets and accessories, along with 
pipes and pipe accessories, at about 40% of 
the plant’s rated capacity during 1981. Pro- 
duction was curtailed because of a shortage 
of raw materials, which had to be imported 
into the country. Limestone, which is used 
in cement production, occurs in large re- 
serves nearby the Hima and Tororo plant 
sites. The newest development in the ce- 
ment industry during 1981 was the initia- 
tion of the Bududa cement project in Mbale 
district in eastern Uganda. An agreement 
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covering the project was signed between the 
Ugandan Government and the Turkish Ce- 
ment Corp. during the last half of 1981. 

Negotiations were in the final stages at 
the end of 1981 for World Bank financing of 
a feasibility study for rehabilitating Ugan- 
da's phosphate industry. The study will 
examine the viability of establishing a phos- 
phate plant and a sulfuric acid plant based 
on the phosphate deposits in the Sukulu 
Hills, 200 kilometers east of Kampala. The 
deposits are of high grade and close to the 
surface, with reserves estimated at about 
200 million tons. The study is expected to 
take approximately 30 months to complete. 
The phosphate fertilizer plant at Tororo 
remained inoperative throughout 1981. In 
other mineral areas, the Bjordal Mine facili- 
ties in the Kigezi area, operating at partial 
capacity during 1981, produced some wolf- 
ram concentrates. However, no tungsten 
production figures were reported for the 
year. The majority of small mine oper- 
ations, located mainly in western Uganda, 
remained shut down in 1981 owing to a lack 
of supplies and laborers. In past years these 
mines have produced gold, tungsten, tin, 
and beryl. The reactivation of the small 
mines will probably depend on the estab- 
lishment and effectiveness of Namico, 
which would be in a much better position to 
mobilize the funds necessary for acquiring 
the supplies. 


1Physical scientist, Division of Foreign Data. 
es have been 5 m 


Burundi fran ju) io “US. dollars at the 
FBu90.0= ~US$1 00 
Where n , values have been converted from 
i birr ) to U.S. dollars at the rate 
B2.07 = US$1.00. 
“Where n , values have been converted from 
union francs to U.S. dollars at the rato of 
F4.22  US$1.00. 
5Where n , values have been converted from 
Rwanda francs to U.S. dollars at the rate of 
ah bee from 
necessary es have n converted 
slo rupere (BID to US dollars at the rate of 
SR6.25 = US$1.00 
Where n have been converted from 
somal tale ay e Ut dollars at the rate of 
SSh6.3 = US$1.00. 
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BENIN 


Output of minerals was insignificant in 
1981 and made a negligible contribution to 
the gross national product (GNP), estimated 
at $1.2 billion. Agriculture accounted for 
40% of GNP and manufacturing accounted 
for 10%. The chief source of income was 
indirect taxes levied on traffic through the 
Port of Cotonou, an entrepót. 

Trade statistics for Benin were incom- 
plete and dated. Major trading partners 
were France and other members of the 
European Communities. Benin was a mem- 
ber of the West African Monetary Union 
and as such must coordinate its foreign 
currency, reserves, interest rate structure, 
and fund transfer with other member coun- 
tries. Its currency, the Communauté Finan- 
ciére Africaine franc (CFAF), was fixed to 
the French franc. 

Wage controls remained in effect. Pri- 
vate-sector minimum wages had been fro- 
zen since 1974 but were raised 15% in 1980. 
Public sector wages have been frozen since 
1966 and were due to increase about 10% to 
15%. 


COMMODITY REVIEW 


Cement.—Two cement plants were in op- 
eration using imported clinker. The plant of 
Société des Ciments du Benin (SCB) has 
been in operation since 1970. SCB was 80% 
Government controlled; the remainder was 
controlled by private French interests. Ca- 
pacity was 240,000 tons per year, and pro- 
duction was about 150,000 tons in 1981. 

The Société Nationale des Ciments (SON- 
ACD) was 100% Government owned. Produc- 
tion began in 1979 with output of 107,000 
tons compared with a capacity of 200,000 
tons. The company continued to experience 
difficulty in 1981. Output by both SCB and 
SONACI was distributed by the quasi-public 
Société Beninoise des Materiaux de Con- 
struction and the Société Provinciale de 
Commercialisation des Produits Manufac- 
tures. 

A $125 million joint Nigerian-Benin ce- 
ment project continued in the Pobe region. 
A clinker plant was under construction and 
was to utilize local limestone. Planned ca- 
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pacity was 500,000 tons per year. 

Electric Power.—About 92% of all elec- 
tric power consumed was imported through 
Togo from the Akasambo-Volta River hy- 
droelectric complex in Ghana. Communauté 
Electrique du Benin, a joint Togolese-Benin 
company, provided for the transmission. 
Agreements permitted Benin to draw up to 
25 megawatts per year for a period of 25 
years. 

Benin had a total generating capacity of 
19.5 megawatts, consisting of two 8-mega- 
watt diesel generators at Cotonou, a diesel 
generator of about 3-megawatt capacity at 
Parakou, and a 0.5-megawatt generator at 
Bohicon-Abomey. 

Petroleum.—Oil was discovered in the 
Seme Oilfield in 1968 about 15 to 20 kilome- 
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ters offshore in 30 to 50 meters of water. 
Exploitation of the field was being financed 
by a guarantee from the Norweigan Guar- 
antee Institute for Export Credits. The 
guarantee required that most equipment 
and services be purchased in Norway. 

Two storage tanks with 40,000-cubic- 
meter capacity each were being construct- 
ed. They will be filled with oil via a 14- 
kilometer, 6-inch crude oil pipeline. A 3- 
kilometer, 20-inch pipeline will be used for 
a tanker boarding facility offshore. Output 
of 15,000 barrels per day was planned. 

Other Minerals.—Phosphate resources 
amounting to 4.5 million tons were located 
at Mekrou. No exploitation was underway. 
Gold, chromite, and iron mineralization 
have also been found in Benin. 


Table 1.—Other countries of West Africa: Production of mineral commodities? 


Country? and commodity? 1977 1978 1979 1980? 1981* 
BENIN 
Cement, hydraulic metric tons. — 200,000 200,000 151,000 160,000 160,000 
t, marine do— 300 300 350 400 400 
Stone: Grave!!! do---- 18,000 20,000 21,000 22,000 22,000 
CAPE VERDE ISLANDS 
Cement, hydraulic do- 4,000 15,000 15,000 15,000 16,000 
Pumice and related volcanic materials do- 15,000 15,000 16,000 16,000 16,000 
GUINEA 
Aluminum: 
Bauxite, gross weight 
thousand metric tons. . 10,841 10,456 18,700 10,330 10,000 
Alumina______________.____do___~- 562 610 660 708 700 
Diamond 
Gen! .—— s thousand carats_ _ 25 25 27 12 12 
Industrial? _-________________ do... 55 55 58 26 26 
TOUR] nummum ERR do. ... *80 *80 *85 88 38 
IVORY COAST 
Diamond: 
Gem? eos A ee Ea do... 7 e 5 (5) ae 
Industrial do— 11 10 32 (5) vn 
Total 2 oe E do— -- 18 10 37 (5) CE 
Petroleum: 
Crude oil thousand 42-gallon barrels. . a 2 i 90 90 
Refinery products: 
Gasoline ~ --------------- do... 2,166 2,210 €2,200 2,091 2,091 
Kerosine and jet fuel do... 1,888 1,117 *1,100 1,248 1,248 
Distillate fuel oil |... . do— 3,235 3,678 *3,600 2,168 2,768 
Residual fuel olli do_ _ __ 4,482 4,344 “4,300 4,995 4,995 
Liquefied petroleum gas do. ... 122 182 180 93 93 
Refinery fuel and losses do... *451 521 *500 482 482 
o eee do... *11,844 12,052 *11,880 11,677 11,677 
MALI 
Cement, hydraulic metric tons. _ 35,174 34,400 26,758 20,000 20,000 
Gold, mine output, metal content _ troy ounces. . 932 965 *1,000 €1,500 1,500 
un Pee ER Py ee ey Ee 8 metric tons. _ 4,500 4,500 4,500 4,500 4,500 
tone: 
Granite square meters. _ 8,088 6,000 415 sates ee 
Marbloo do- 217 400 400 500 500 
Limes tone metric tons. _ 394 495 500 4,600 4,600 
NIGER 
Cement, hydraulic- - - - - - - - - ------ do- 40,000 *40,000 88,000 *38,000 88,000 
C ——M do- 3,000 2,120 2,720 2, 720 2.720 
8S/ö§ů. Lu ii do- 1.000 900 900 8,000 3,000 


See footnotes at end of table. 
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Table 1.—Other countries of West Africa: Production of mineral commodities! 


—Continued 
Country? and commodity? 1977 1978 1979 1980P 1981* 
NIGER —Continued 
Stone, sand and gravel: 
Limestone, not further described 
metric tons. — 60,000 NA NA NA NA 
Gravel mcm cubic meters *180,000 *180,000 180,000 180,000 180,000 
Sand 2o he eu mL i do- *6,000 *6,000 6,000 6,000 6,000 
Tin, mine output, metal content metric tons 130 125 125 56 50 
Uranium concentrate, U3Os content: do—-— 1,440 2,060 3,740 4,100 4,500 
SENEGAL 
Cement, hydraulic do... 830,000 857,000 880,688 886,234 885,000 
Clays: Fuller's earth (attapulgite). _ - — - - do- 3,405 6,930 13,000 3,978 3,900 
Gold ~- ----------------- troy ounces. _ s e250 E NA NA 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels_ _ | ,038 502 1,141 1,057 1,057 
Jet fuel and keros ine do- 666 616 1,095 1,101 1,101 
Distillate fuel oil |... do... *1,551 2,248 1,819 1,178 1,178 
Residual fuel oil _..._._________~- do— 2, 148 1.883 2,121 1.985 1.985 
3 E RCM RR as EE do... *58 51 102 87 87 
Refinery fuel and losses do_ _ __ *216 *256 235 188 188 
Total o ae do—— €5,677 €5,562 6,013 5,596 5,596 
Phosphate rock and related products: 
Crude: 
Aluminum phosphate 
thousand metric tons 215 204 184 224 224 
calcium phospoate 3 do- 1,596 1,555 1,651 1,408 1,408 
Manufactured: 
Aluminum phosphate, dehydrated 
o .--- 69 48 78 132 132 
Other do- 10 
Salt 3% 8 metric tons 140,000 140,000 140,000 140,000 140,000 
tone 
Basalt cubic meters. . *168,500 100,000 NA NA NA 
Marble (cipoline ) do— 250 e150 NA NA NA 
TOGO 
Phosphate rock, beneficiated product 
thousand metric tons. 2,857 2,821 2,920 2,933 2,900 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . m *435 678 544 544 
Kerosine and jet fuel |. do— EE *280 432 341 347 
Distillate fuel oilllububub do- en 915 1,417 621 621 
Residual fuel oil do... s e290 440 725 725 
Minor products, refinery fuel and losses 
do- "RN *130 *200 99 99 
Total unm Le te do- m €2,050 3,162 2,336 2,336 
. mc E 88 metric tons x 6 600 
Stone: Marble, dimension square meters. . NA 23 NA NA NA 


*Estimated. Preliminary. NA Not available. 

Includes data available through Oct. 12, 1982. 

In addition to the countries listed, The Gambia, Guinea-Bissau, and Upper Volta, which are covered in the text of this 
chapter, presumably produce modest quantities of a variety of crude construction materials (clays, stone, and sand and 

vel) and may produce minor amounts of other mineral commodities (most noe gypsum, lime, and salt), but output 
1s not reported quantitatively and available information is inadequate to make reliable estimates of output levels. 

In addition to the commodities listed, modest quantities of unlisted varieties of crude construction materials (clays, 
stone, and sand and gravel) presumably are produced, but output is not reported quantitatively and available information 
is inadequate to make reliable estimates of output levels. 

Nut t apparently based entirely on imported clinker. 

to zero. 

products marketed under the trade names "'Balifos," Phospal,“ and (in 1980 only) P 125” (the latter described as 

crushed aluminum phosphate). 


CAPE VERDE ISLANDS 


Output of mineral-related commodities in development. BAD was also interested in 
1981 was confined to salt and construction construction of a cement plant on the island 
materials. The Banque Africaine de Dével- of Maio. Limestone and pozzolana available 
opment (BAD) provided $37.2 million? in aid locally would supply the plant. 
for six projects involving infrastructure 
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THE GAMBIA 


No mineral production of significance 
occurred in The Gambia in 1981. Known 
deposits of ilmenite, rutile, and zircon in 
beach sands were not mentioned for exploi- 
tation. Agriculture accounted for most of 
the estimated $200 million* GNP. 


There was no oil and gas exploration 
activity. Chevron Overseas Petroleum Co. 
(United States) and Compagnie Francaise 
des Pétroles S.A. (Total) continued to hold 
their concessions. Their Jemmah 1 well was 
plugged as dry in 1979. 


GUINEA 


The mining sector accounted for 20% of a 
GNP of $1.5 billion’ in 1981, and about 95% 
of export earnings. Bauxite was the princi- 
pal mineral produced. Several large-scale 
mining projects were either proposed for 
study or progressed further in their realiza- 
tion. 

Foreign exchange for the purchase of food 
and gasoline and for financing state-con- 
trolled industries and agricultural projects 
was provided by the export of mineral- 
related products. Foreign debt was over $1.5 
billion. Approximately 50% of foreign debt 
was from bilateral clearing accounts with 
other centrally planned economies. The re- 
mainder was mainly short. and medium- 
term debt. The Government derived its 
revenue through taxes on mineral exports 
and gross profits. In addition, it received a 
share in the net profit as a joint venture 
partner in both Compagnie des Bauxites de 
Guinée (CBG) and the Société d'Économie 
Mixte Friguia. CBG alone provided about 
75% to 80% of foreign exchange earnings.* 

The Government attempted to reduce 
inefficiences in various sectors through sev- 
eral measures. In October, it eliminated 
state-holding companies and provided for 
separate earnings and loss statements for 
each company. Formerly, such reports from 
all companies were combined. It also creat- 
ed the Ministry of Small and Medium Sized 
Enterprises for local private enterprises, 
particularly those involved in diamond ex- 
traction. Credit to the private sector was 
increased for the first time in several years. 
However, the state continued to set both 
producer and retail prices in all sectors. It 
also planned to make the syli fully convert- 
ible. Currently a parallel exchange rate 
exists for the syli. 


COMMODITY REVIEW 


Bauxite and Alumina.—CBG exported 
about 9.3 million tons of ore in 1981 plus 
118,000 tons of calcined bauxite for use in 
abrasives. A feasibility study was underway 
for increasing calcined bauxite capacity 


from 120,000 to 240,000 tons per year. 

Exports of alumina by the Société d' 
Économie Mixte Friguia were about 700,000 
tons. Capacity for alumina production may 
be increased to 1.3 million from 700,000 tons 
per year. Participation by foreign investors 
was critical to the plan. 

About 9096 of production by the Office des 
Bauxite de Kindia was exported to the 
U.S.S.R. under long-term agreement. The 
remainder was shipped to Eastern Europe 
to settle arrears on bilateral clearing ac- 
counts. The Soviet financed and operated 
company suffered power supply interrup- 
tions and materials shortages, which result- 
ed in the loss of 3 months' output in 1981. 

Diamond.—Output of diamonds was by 
individually licensed artisanal miners. The 
miners were permitted to lease small plots 
and to employ up to 50 workers. Output was 
turned over to the Central Bank for market- 
ing through the Guinea Diamond Ex- 
change. 

The Association pour la Récherche et 
l'Exploitation du Diamont et de |’ Or (AR- 
EDOR) was established for exploiting 
diamond-bearing alluvial gravels in the 
Kissendongou region near Sierra Leone. 
Participation in the company was by the 
Government of Guinea, 50%; Bridge Oil 
Ltd., 45%; Simonius Vischer, 2.5%; and 
Industrial Diamond Co., 2.5%. Construction 
of the main plant for treating 400,000 cubic 
meters per year by 1983 was begun. Capital 
requirements were $59 million. The current 
agreement permits Bridge Oil to purchase 
70% of production and the Government 
30%. If the Government does not exercise 
its right, the remaining partners can pur- 
chase the Government’s share of output. 

Iron Ore.—Agreement was reached be- 
tween the Government of Guinea and Unit- 
ed States Steel Corp. in which United States 
Steel would be responsible for management, 
operations, and engineering of the Mifergui- 
Nimba iron ore project near the border with 
Liberia. 

A Kaiser Engineers and Constructors Co. 
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feasibility study of the project envisioned 15 
million tons per year of output of natural 
sinter feed containing 66.5% iron. Cutoff 
grade from an opencast operation was to be 
60% iron. A below-ground crusher would 
yield a minus 200-millimeter product. Sec- 
ondary crushing at the surface would pro- 
duce a minus 35-millimeter product. A 6.5- 
kilometer-long conveyor would transport 
crushed ore to a storage and tertiary crush- 
ing facility for final product reduction to 
minus 6 millimeters. Transport was to be 
through - Liberia via a 265-kilometer-long 
railroad. The loading quay and ore-handling 
facilities at Buchanan in Liberia were being 
enlarged to handle the additional tonnage. 
An 8,000-ton-per-hour shiploader was in- 
cluded in the port expansion. 

Cost of the project was estimated at $990 
million. Canada and the International Bank 
for Reconstruction and Development (World 
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Bank) were each contributing $250 million. 
Potential ore purchasers included Nigeria, 
5 million tons; Algeria, 1.75 million tons; 
and Libya, 2.5 million tons. 

Petroleum.—Bridge Oil reached agree- 
ment with Guinea to explore for oil and gas 
onshore and offshore commencing in 1983 
for 3 years. The company was to invest $15 
million annually, according to the terms of 
the agreement. 

Uranium.—Exploration by the Compag- 
nie Générale des Matiéres Nucléaires 
(COGEMA), a subsidiary of the French Bu- 
reau de Récherches Géologiques et Miniéres 
(BRGM), on sediments in the northern part 
of the country was completed in 1981. No 
commercially interesting deposits were 
found. Crystalline rock in the same area 
was to be studied by a group composed of 
Davy McKee Corp., Soarberg Interplan, and 
the Nigerian and Moroccan Governments. 


GUINEA-BISSAU 


Excluding some clay, stone, and gravel, 
there was no mineral production in Guinea- 
Bissau in 1981. The country had a GNP 
estimated at $180 million.” Seafood was the 
main export item while foodstuffs and fuel 
were the main import items. Few Govern- 
ment-controlled firms operated at a profit. 
Companies were asked to review their wage 
scales, which were considered high in view 
of the poor productivity. Foreign assistance 
for research on several minerals was under- 
way. Libya agreed to provide petroleum 
technicians for training supervisory person- 
nel in Guinea-Bissau's national oil compa- 
ny. 


COMMODITY REVIEW 
Bauxite.—Soviet assistance was to be pro- 


vided for a technical-economic study of 
bauxite at Boe. The program was to com- 
mence in early 1982. 

Petroleum.—The Government completed 
an assessment of possible offshore drilling 
zones. The decision to proceed with a re- 
quest for exploration bids was based on data 
from research conducted between 1958 and 
1973 and on a recent seismic study. The 
study was financed by a World Bank loan of 
$6.8 million. A petroleum law and tax law 
was to be in effect by April 1982. 

Phosphate Rock.—BRGM confirmed a 
phosphate find in northern Guinea-Bissau 
and reported that it warranted further 
exploration. The Fonds d'Aide de Coopera- 
tion of France financed BRGM's research. 


IVORY COAST 


There was no nonfuel mineral production 
of significance in the Ivory Coast in 1981. 
However, a number of exploration and re- 
search programs were in progress, and sev- 
eral projects for exploitation of gold and 
diamond were likely. Oil production, which 
commenced in August 1980, increased, and 
additional oil production facilities were 
being built. 

The overall economy continued to be 
depressed because of low agricultural prices 
and exports, increased debt, and ineffi- 
ciencies in public sector companies. Both 


imports and exports declined. Gross domes- 
tic product (GDP) was estimated at $9.8 
billion.* The debt service ratio continued to 
increase and reached 34.2% in 1981. An 
International Monetary Fund loan of $560 
million was granted to the Ivory Coast in 
return for an economic readjustment pro- 
gram. 

The Government initiated measures to 
either sell or abolish parastatal corpora- 
tions. Other state companies were operated 
by private concerns on Government con- 
tract. There were no restrictions of capital 
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and profits of foreign companies. The in- 
vestment code was liberal, and incentives of 
tax privileges and customs exemptions 
could be negotiated on a case-by-case basis. 


COMMODITY REVIEW 


The Société pour le Developpement Min- 
iére de la Cóte d'Ivoire (SODEMI) explored 
for metallic sulfides, gold, and uranium in 
the regions of Toulepleu and Aboisso. 
Anomalies detected by airborne electro- 
magnetic survey were selected for drilling. 
Prospecting in the vicinity of Seguela locat- 
ed gold and tungsten mineralization. Cop- 
per and molybdenum anomalies found by 
geochemical surveys in the region of Gue- 
hielbi were reported to be from disseminat- 
ed sulfides, mainly pyrrhotite, with subordi- 
nate chalcopyrite and pyrite. 

The Uranium Department, formerly in 
the Société Nationale d'Operation Petro- 
liére de la Cóte d'Ivoire, was transferred to 
SODEMI. The department conducted urani- 
um prospecting in the Bouake and Bound- 
iole regions, but with negligible results. 
Thorium and uranium were found in the 
region of Odienne. The uranium was in 
association with granite. 

BRGM had three exploration permits. 
Exploration was for massive sulfides of 
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copper, lead, zinc, and silver, as well as gold 
and uranium in the Birimmian volcano- 
sedimentary basins. 

Diamond.—The Compagnie des Mines et 
des Materiaux (COMIMAT S.A.) discovered 
a diamond deposit in the region of Tortiya. 
COMIMAT S.A. was issued a permit for 
exploration and was expected to commence 
development during 1982. 

Gold.—The cost of development of a gold 
deposit at Ity was under study. A consor- 
tium was to exploit the deposit, commenc- 
ing in 1985. The Compagnie Miniére de Cóte 
d'Ivoire (COMICI) obtained three permits to 
explore for gold. COMICT's primary interest 
was quartz veins and elluvial and alluvial 
material, particularly in Nero. 

Petroleum.—Production from the small 
Belier Field commenced in August 1980 
from a single offshore platform. Current 
capacity was not expected to exceed 15,000 
barrels per day. However, the possibility of 
reinjection of associated natural gas may 
modify future recovery. Most of the oil went 
directly to the Ivorian Refining Co. for 
refining. 

The Espoir Field was discovered in April 
1980. It was larger than the Belier Field and 
would have a number of recovery wells. 
Output was scheduled to commence in 1982. 


Table 2.—Ivory Coast: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
Aluminum metal including alloys, all 
ROPING nna es 1,300 
Copper metal including alloys: 
TT "1,046 
Semimanufactures (1) 
Iron and steel metal 
))... t cu ce 19,031 
Unwrought and semimanufactures .. . 1,649 
Lead: 
3 n: V i tme 3 1 
etal including all 
Scrap pb iii 3 547 
n and semimanu- eu 
Nickel metal including alloy: mE 
Tin metal ching xim (i) 
m inc cb bees 3 — 
Titanium: Oxides and drozides EE 2 
Zinc metal including 
p ete wee ee 5 
Semimanufactures_ - - - -------- as 
8 i 
and residue, metal-bearing 
value, thousanda. . EIN 


See footnotes at end of table. 


Destinations, 1979 
1979 > 
n Other (principal) 
1,624 eid Niger 685; er 118. Volta 435; Came- 
roon 179; 
1,023 — H 343; Belgium- cr ii 
249; nited Kingdom 
38 NA NA. 
21,714 _. Italy 9,864; Spain 9,660; France 2,120. 
2,4 PER Mali 3 386; Niger 287; Upper Volta 265; 
Cameroon 142; France 131. 
8 NA NA. 
776 NA France 274: United Kingdom 168: 
Belgium- Luxembourg 90. 
315 94 United Kingdom 173. 
22 NA NA. 
1 NA NA. 
10 NA NA. 
1 NA NA. 
966 NA _ France 961 
1 NA NA. 
$1 NA NA. 
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Table 2.—Ivory Coast: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Abrasives, n.e.s.: Grinding and polishing 
wheels and stones ES 
value, thousands. _ 


Cement — is se Sh 


Nonrefractory 


bric 
Diamond: euh 
value, thousands. _ 
Diatomite and other infusorial earth .. _ _ 
Fertilizer materials: 


Ammoniak. 


5 3 value, thousands 
Pigmenta, mineral: 
Natural, crule 
Iron oxides, processed 
t and brine... -------------- 
Sodium and potassium compounds, n.e.s.: 
Caustic potash 


Soda as 
Stone, i and gravel |. 
Sulfur: 

Elemental, all form 

Sulfuric acid 
Talc, steatite, soapstone, pyrophyllite 
Other: 


ͤĩè¹—³¹b— 
aes ma materials of asphalt, asbestos 
r cements, unfired 
non metals 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 
Carbon blacknnn 
Coal and briquets: Briquets_ - _ _ _ _ _ _ - 
es and rei id SNMP 
rogen, helium, rare gases 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels_ . 
Kerosine and jet ſue l. 8 
Distillate fuel olli do- 
Residual fuel olli do... 
Lubric ante do_ _ _ _ 
Other: 
Liquefied petroleum gas do- 
Unspecified |... do... 


Mineral tar and other coal.-, petroleum-, 
and gas-derived crude chemicals 


"Revised. NA Not available. 
Lees than 1/2 unit. 


1978 


1979 


29 
101 


United 
States 


Destinations, 1979 
Other (principal) 


NA. 
NA. 


NA. 

All to Niger. 

Upper Volta 14,344; Mali 10,720. 
NA. 

NA. 

NA. 

Congo 10. 

NA. 


NA. 
Upper Volta 403. 


NA. 


NA. 
NA. 


NA. 
NA. 


Mali 438; Upper Volta 341. 
Mali 129; Upper Volta 107. 
France 240; Mali 151; Spain 130. 


ras ; Greece 249; Upper Volta 
Ghana 33; Upper Volta 22; Niger 19; 

Mali 16. = 
Upper Volta 7; Niger 4; Mali 3. 
Upper Volta 11; ali 4; Niger 4. 
NA. 
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Table 3.— Ivory Coast: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1979 
Commodit 1978 1979 ; 
ud nid Other (principal) 
METALS 
Aluminum: 
ides and hydroxides .... 8 (1) NA NA. 
Metal including alloys, all form 8,564 7,581 14 v: ia 5,888; France 721; Spain 
Chromium: Oxides and hydroxides — — . - 23 15 NA NA. 
. and speiss _____________ ane 2 NA NA. 
Metal including n all form 1,500 1,659 NA France 1,341; Belgium-Luxembourg 
Iron and steel metal: l 
Sera Deanann 2 8 209 (1) NA NA. 
Pig iron, sponge iron, powder, shot 138 24 NA NA. 
Ferroalloys: 
erromanganese __________ 15 17 NA NA. 
Unspecified ____________~- 7 11 NA NA. 
Steel, primary form 10,874 9,446 NA France 9,444. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 78,325 54,244 NA ui 31,211; Spain 7,463; Italy 
Universals, plates, sheets _ _ _ _ — 59,189 70,298 NA France 47,367; Japan 15,590; 
Belgium-Luxembou 5, 722. 
Hoop and strip 1,737 1,842 131 France 1,321; Japan 14 Sweden 80. 
Rails and accessories 2,166 1,928 NA France 1 920. 
/•ö»ö%; yd 8 3,577 683 NA _ France 1 384; Belgium-Luxembourg 
419; Senegal 414. 
Tubes, pipes, fittings --—- 48,438 16,433 22 iv German 25 288: France 5,732; 
alaysia 1, 526. 
à Castings and forgings, rough g 16 2,017 Canada 767; France 644; Italy 489. 
Oxides and hydroxidees 204 146 All from France. 
Metal including alloys, all formed 187 326 NA _ France 300 
Magnesium metal including alloys, all 
forms ______- value, thousands $1 $1 NA NA. 
Manganese: 
Ore and concentrate 1,078 1,103 NA Mexico 1,1 
Oxides and hydroxides .. 1,102 1,353 NA France 543; Ireland 810; United King- 
om 
Mercur 76- pound flasks_ _ 145 NA 
Nickel metal including alloys, all 
fOfinB— uu 8 11 299 44 France 149; Israel 48; Italy 36. 
Platinum-group metals including alloys, 
unwrought and partly liis ie 
value, thousands. $7 $7 NA NA. 
Silver metal including alloys, unwrought 
and partly wrought ---- na" $1,063 $1,057 NA France $923; Hong Kong $74. 
Tin metal including alloys, all froms _ _ _ 24 29 NA France 25. 
Titanium: Oxides and hydroxides .. .. _ — — 404 427 NA di edere fad United Kingdom 74; 
rance 
Tungsten metal including alloys, all 
lormi orare ere Soe at Mu 3 NA NA. 
Uranium and thorium ores and 
" concentrates value, thousands. . - $1 NA NA. 
inc: 
Oxides and hydroxides ... 70 37 NA NA. 
Metal including alloys, all forms 4,080 5,294 NA Belgium Luxembourg 2,960; France 
Other: oo 
Ores and concentrates... 3 27,293 NA France 27,283. 
Alkali, alkaline-earth, rare-earth 
meist,. 8 7 2 NA NA. 
Metalloidd ss 8 14 NA NA. 
Base metals including alloys, all ſorms 10 5 NA NA. 
NONMETALS 
Abrasives, n. e. s.: 
AP Corundum, emery, pumice, 
JJ; 8 22 79 NA France 53. 
Artificial: Corun dumm 59 41 NA NA. 
Dust and powder of precious and semi- 
precious stones ` 
value, thousands S $1 NA NA. 
Grinding and polishing wheels and 
stones_ — - - - - ------------ 154 93 NA _ France 28; Italy 17; West Germany 3. 
Asbestos, crude_____________-_-~- 6 7 NA NA. 
Barite and witherite. |... 3,505 345 186 France 159. 
Boron materials: 
Crude natural borates 412 302 200 NA. 
Oxide and acid |... 1 3 NA NA. 


See footnotes at end of table. 
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Table 3.—Ivory Coast: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Products: 
Nonrefractory // 


1 t ry including nonclay 
Fk 2 e cu t 
Diatomite and other infusorial earth .. .. _ 
Feldspar, fluorspar, similar materials 
Fertilizer materials: 
, phosphatic ___..______-~- 
Manufactured: 
Nitrogenous _____________ 


Other including mixed 


Ammonia ----------------- 
Graphite, natura 
Gypsum and plasterb 


ica: 

Crude including splittings and waste 

wore including agglomerated 
splittings ______________-- 

Pigments, mineral: 
Crude, natural 
Iron oxides, processed 
ious and semiprecious stones 

value, thousands 


Crude and partly worked 
Worked _ Loss S EEA NETA 
Dolomite, chief] 
Gravel and crus 


ur: 
Elemental, all form 
Sulfuric acid_ 
Talc, steatite, soapstone, pyrophyllite .. 
Other: 


Build: materials of asphalt, asbestos 
and fiber cements, unfired 
nonme 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen natural 
Carbon black ...............- 
Coal, briquets, cock 
Hydrogen, helium, rare gases 
Peat including briquets and litter 
Petroleum: 

Crude. thousand 42-gallon barrels. - 


See footnotes at end of table. 


1978 


135 
139 
38,852 
140 
10,081 
949 
3,968 
2.795 
5,178 
4,329 
33 
189 
8,750 
31 
1,030 
5,491 
38,336 
1,114 


4,104 


11,955 


1979 


10,418 


United 
States 


Sources, 1979 
Other (principal) 


France 580; Spain 245; Poland 142. 
France 2,650. 


Senegal 209; France 206; United 
Kingdom 134. 


Italy 4,845; France 4,783; West Ger- 
many 1,715. 


France 743; Belgium-Luxembourg 27. 

France 117; West Germany 71. 

Senegal 6,100. 

prance 8,702; Romania 6,268; Poland 

Senegal 905; France 800. 

Spain 19,425; Belgium-Luxembourg 
15,300; Israel 5,500. 

United Kingdom 5,400; Belgium- 
xem Doug i : 

France 3,585; United Kingdom 1,350. 

Spain 43,905; France 4,945; Morocco 

France 3,862; Belgium-Luxembourg 

N "ind United Kingdom 30. 


NA. 


France 15,070; West Germany 75. 
NA. 
Senegal 40,776; West Germany 2,721. 


NA. 

France 2,129; tay 1,800; Belgium- 
em y 99. 

France 1,127; West Germany 166. 


Italy 2,337. 
Italy 2,048. 


France 7,722. 

NA. 

France 862. 

West Germany 6,806. 
France 39,795. 

NA. 


France 2,423. 


Mainly from France. 
France 249. 


NA. 
NA. 


Venezuela 3,904; Nigeria 2,410; Iraq 
2,107; Saudi Arabia 1,275. 
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Table 3.—Ivory Coast: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
á united Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products: 
asoline 
thousand — barrels_ _ 467 687 T Romania 187; France 161; Canada 
Kerosine and jet fuel do... 99 106 _. Venezuela 33; France 27; Italy 18. 
Distillate fuel oil |... do... 622 434 -- Italy 161; Venezuela 92; Canada 62. 
Residual fuel oil do. ... 0) 96 de Liberia 45; France 20; Netherlands 
Lubricants --------- do- 240 364 24 France 146; Trinidad and Tobago 126; 
Netherlands 28. 
r: 
Liquefied petroleum gas 
do- 19 35 — France 8; Nigeria 7; Brazil 6; Italy 5. 
Mineral jelly and wax 
do... 9 10 ace West Germany 6; France 2. 
Bituminous mixtures 
CRT. 34 2 1 France 1. 
Unspecified - do... 261 9 — France 4; Italy 3. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicala.. _ _ 1,874 2,122 NA Netherlands 1,700; France 399. 
NA Not available. 
1Less than 1/2 unit. 
MALI 


Production of stone, gold, and phosphate 
rock made a small contribution to a GNP of 
about $1.2 billion® in 1981. Exploration was 
targeted at several minerals, and mine 
production capacity increases for gold and 
phosphate rock were underway. 

The availability and reliability of timely 
statistical data for Mali was poor. The latest 
trade data covered 1978 and indicated a 
trade deficit of $103 million. France was the 
principal trading partner followed by the 
Ivory Coast, Senegal, and the Federal Re- 
public of Germany. Drought and limited 
water resources resulted in continued high 
imports of foodstuffs. Imports of oil products 
were a high-cost item and were transship- 
ped through Senegal and the Ivory Coast. In 
conjunction with energy requirements, the 
World Bank allocated a loan of $3.7 million 
for financing research on bituminous shales 
in the Taodeni Basin. 


COMMODITY REVIEW 


Gold.—Technical assistance, which was 
begun in 1963 by the U.S.S.R. for gold 
exploration and development, resulted in 
the reactiviation of the Kalana Mine in the 
Sikasso region. An agreement signed in 
October between the Société Nationale de 
Récherches Miniéres (Sonarem) and the 
U.S.S.R. provided for a loan of about $4.35 
million, payable in 10 years at 4% inter- 


est with a deferral period of 2 years. The 
U.S.S.R. also was to assist in the construc- 
tion of a 120-kilometer-long electric trans- 
mission line linking Selingue with Kalana. 

Reserves at the Kalana Mine were esti- 
mated at about 1 million troy ounces locat- 
ed 250 meters deep. Average grade was 0.96 
to 1.28 troy ounces of gold per ton. Mine life 
was 15 years at a production rate of 64,300 
troy ounces of gold per year. Initial produc- 
tion would be about 13,000 troy ounces of 
gold per year with byproduct silver.“ 

The Sindicat Franco-Maliende Récherch- 
es Miniéres, a joint-venture company in- 
cluding Sonarem and BRGM, was involved 
in gold exploration in the southeast of the 
country, as well as in the Kangola and 
Bongouni-Sikasso region. 

Petroleum.—A 5-year permit to explore 
for oil over a 140,000-square-kilometer area 
in the Taodeni Basin in the north of the 
country was granted to Esso Oil Co. 

The International Development Associa- 
tion (IDA) was to monitor exploration pro- 
grams for oil and the evaluation of oil shale 
deposits. In the event exploitable oil depos- 
its were located, IDA would establish a 
framework for agreement on their develop- 
ment. 

Phosphate Rock. — The Federal Republic 
of Germany granted $1 million to Mali for 
financing a phosphate rock crushing plant 


THE MINERAL INDUSTRY OF OTHER WEST AFRICAN COUNTRIES 


at mining operations in the Tilemsi Valley, 
north of Gao. Sonarem was increasing out- tons per year. 


put to 10,000 tons per year and anticipated 
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a possible future production level of 240,000 


Table 4.—Mali: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Clays, crude... 222-2 ---- 
Iron ¢ dan steel metal: 


Bel pina 
Petroleum refinery ucts: 
Gasoline 42 gallon barrels_ _ 


Kerosine and jet fuel. |... _ — do... 
Distillate fuel olli do- 
Mineral jelly and wan do- 
Salt and brine ---- 


din mete metal including alloys: Semimanu- 


1976 


1977 United 
States 

11 cane 

442 85 
4,797 zt 
134 ar 

8 Hs 

400 E 

30 ze 


Destinations, 1977 


Other (principal) 


All to Ivory Coast. 


Tran 178; United Kingdom 110; 
France 34. 

ii cae Coast 3122 United Kingdom 

All to ede bg 


All toU 


"Ghana 5 


dia Volta. 


ta 353; Ivory Coast 42; 


All to France. 


Table 5.—Mali: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
Aluminum metal including alloys: 
Serp- cuc ees ee n EC: 
Unwrougngnttkt „ 
Semimanufacture s 
Arsenic: Natural sulfide ss 
Beryllium metal duding af alloys, all forms 
Copper metal incl oys, semimanufactures_ 
Iron ze steel metal 
Pig i iron, ferroalloys, similar material 
Steel, primary forms 
Semimanufactures: 
Bars, angles, shapes, sections 


Universals, plates, sheets... 


Tubes, pipes, fitting 
Castings and forgings, rough - -~ - -----—- 


Metal a 


velud thousands 
Silver metal inciuding alloys, unwrought € 


y wrought 
Tin metal including alloys, all forms - - - - ----- 
onium, Oxides and hydroxides 


FEE 
inclu oys: 
Unwrought 


See footnotes at end of table. 


1976 


4,042 


1977 


United 
States 


Sources, 1977 
Other (principal) 


France 100; Nigeria 13. 
All from India. 
France 14; Nigeria 5. 


All from France. 
Mainly from France. 


Ivory Coast 24. 
All from France. 


France 4,488; U.S.S.R. 142; 
West Germany 54 

France 2,222; Be 
Luxembourg 


Canada 39; France 15. 
France 58; USSR. 6. 
France 224: Be ium- 
Luxembourg : 
U.S.S.R. 6,325; ii 1,424; 
West German Arr Ae 

France 5; East rmany 4; 
USSR. 3. 


Mainly from France. 
All = France. 


All Tom France. 
Mainly from France. 
All from U.S.S.R. 


All from Belgium- 
Luxembourg. 
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Table 5.—Mali: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1977 
Commodit 1976 1971 ; 
Z ne Other (principal) 
METALS —Continued 
Zinc —Continued 
Metal including alloys —Continued 
Semimanufacture s am 156 T All from France. 
Other: Metalloĩddz ae 4 a Do. 
NONMETALS 
Abrasives, n. 
Natural: Corunduim; emery, pumice, ete — - - 40 432 zn China T Ivory Coast 30; 
rance 2. 
Artificial: Corundum -— - — - - ----------- 4 ee 
3 and polishing wheels and stones 2 7 -- France 6; West Germany 1. 
e To que ied 4 XN All from France. 
JJ 2 ec 8 23,889 58,835 --. U.S.S.R. 22,644; Ivory Coast 
16,491; Spain 9,514. 
8 Ü ˙ ³ꝛ¹w-mwm ee S 2 1 "S All from France. 
Crude tet een K ee a NER 21 12 — All from Senegal. 
Products: 
Nonrefractor // 1.448 442 Lon * 254; Italy 106; Spain 
Refractory including noncla l 
VV Luc n etiem 10 79 T n 
Fertilizer materials: 
// eS Se tort REA MS 3 — 
Manufactured: 
Nitrogenous__________.-_------ 3,500 5,485 is cane 5,000; Niger 
3 f! E 6,000 18,961 um Netherlands 12,573; Senegal 
A IIR eet cara RENE AE "t 51 T Belgium-Luxembourg 50. 
Other N mixed 12,616 2,846 15 Denmark 1,500; Nether- 
lands 1 331. 
Ammoni nnn 8 15 ae France 14. 
Gypsum and plaster: „ 1,103 54 -- Morocco 32; France 22. 
1/CõöÜ§à1⁵⁰ö1 : re e sf! 380 -- France 295; Ivory Coast 85. 
I/ 88 PS 
Pigments, mineral: 
Natural, crulle9 XU 10 fas 
Iron oxides, processee ! SUN -- Mainly from France. 
Salt and brine _____________---_-----~- 32,608 20,430 — Sen P Nigel 19, 409 ivory Coast 
Sodium and potassium compounds, n.e.s.: 
Caustic potash |... LLL LL __--_-~- 100 (1) m All from France. 
Caustic sodvwaaaa „„ 1.314 535 es West Germany 432; Nether- 
lands 60; Belgium- 
Luxembourg 32. 
J ³ðĩͤ K 44 57 -- France 49; East Germany 8. 
Stone, sand and grave!!!!l 7333 8⁴ -- Be ium-Luxembou el 
ina 27; France 
Sulfur: 
Elemental, all forms ---------------- 83 70 _. All from West Germany. 
Sulfuric acid _.__________________- 142 46 -- France 31; Ivory Coast 8; 
Belgium-Luxembourg 4. 
Talc, steatite, soapstone, pyrophyllite |... 32 Ne 
Other: 
o SMS m 39 see West Germany 30; France 9. 
pire ex no Dore of barium, magnesium, 
PPP NAE TRU 8 xa 1 = All from China. 
Building — of asphalt, asbestos and fiber 
cements, unfired nonmetals. __-------- 324 142 E U.S.S.R. 106; France 18; 
Senegal 17. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and epe anie natural... 34 130 -- Spain 100; Senegal 29. 
Coal excluding briquets- _ - - - -- ---------- 1 E 
Coke and ss Aet im uc eU D Se 130 -- All from West Germany. 
Petroleum refinery products 
line 42-gallon barrels. — 863,919 463,420 Ivory Coast 417,690; Senegal 
Kerosine and jet ful do- 67,596 70,936 i Ivory Coast 34,828; Senegal 
Distillate fuel oil... do- 336,118 265,024 __ Ivory Coast 147,148; Senegal 
Residual fuel oi do. __ 41,405 171,422 


See footnotes at end of table. 


Senegal 116,004; Ivory Coast 
54912. * 
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Table 5.— Mali: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1977 
Commodity 1976 1977 ; EE 
— ain Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products —Continued 
Lubricants _________~_ 42-gallon barrels_ _ 18,648 27,951 84 Bir A n 18,664; Senegal 
Other: anak 
Liquefied petroleum ga do... 2,598 3,341 -- Ivory Coast 2,123; France 
Mineral jelly and vans do... 16 236 -.. Netherlands 173; rana 63. 
Bitumen and other residues e. 8 6.748 897 — Venezuela 
Bituminous mixtures do 3,345 8,248 _. Venezuela 8, 21; prance 36. 
Mineral tar and other coal-, petroleum-, and gas- 
derived crude chemical 30 4 -- Be um Puxembourg 2; 
"Revised. 
!Less than 1/2 unit. 
NIGER 
Despite a loss in export earnings in 1981 COMMODITY REVIEW 


due to a decline in price for uranium, the 
country's principal mineral product, a num- 
ber of new mineral development projects 
were underway. These projects were ex- 
pected to diversify and broaden the coun- 
try's mineral industry base. 

The mining sector accounted for about 
12% of an estimated GDP of $2.1 billion! in 
1981. External debt was estimated at $503.3 
million. A negative balance of trade of 
almost $200 million was realized, and infla- 
tion was 15% to 70% in the year ending 
June 1981. 

Planning for economic development has 
been based on anticipated revenue from 
sales of uranium. Uranium sales accounted 
for Niger's first 8096 of total export earn- 
ings and 40% of Government revenue. The 
5-year plan covering 1979-83 was released in 
March 1980 but was rearranged because of 
the shortfall in revenue, and a 10-year 
Program for Development of Niger was 
issued. The program’s intent was to empha- 
size investment in the rural sector and the 
attainment of self-sufficiency in food pro- 
duction. The role of foreign investors and 
private enterprise was expanding to meet 
these goals. 

An investment code has been in effect 
since 1974 and provides tax relief and tariff 
protection for foreign investors. Govern- 
ment participation in commercial ventures 
was common but not required by law. The 
country’s currency was fixed against the 
French franc. Profits after taxes were avail- 
able for full repatriation. 


Cement.—A single cement plant was in 
operation at Malbaza near the border with 
Nigeria and had a total capacity of 40,000 
tons per year. Limestone was supplied from 
a local quarry estimated to have reserves of 
3.5 million tons. No firm commitment had 
been made for a new plant with a planned 
capacity of 200,000 tons per year. Local 
cement production was reported to supply a 
small percentage of domestic consumption. 

Coal.—The Société Nigérienne du Char- 
bon d'Anou Araren (SONICHAB) was creat- 
ed in 1977 with responsibility for developing 
a coal deposit at Anou Araren, about 50 
kilometers east of Agadés. SONICHAR was 
66% Nigerian Government owned with the 
remainder held by the Islamic Development 
Bank and domestic üranium mining compa- 
nies. Production and stockpiling of coal at 
Anou Araren commenced in 1980. Total 
recoverable reserves were about 1 million 
tons of coal out of an estimated 6 million 
tons of proven reserves. Output was being 
consumed at a nearby powerplant. Coal 
production capacity was planned to be 
about 100 tons per day with full utilization 
of two turbines at the plant. 

Electric Energy.—The country’s first 
coal-fired plant went into operation in 1981. 
First-stage capacity was 16 megawatts and 
was fired by coal supplied from the nearby 
Anou Araren deposit. Electricity produced 
was consumed mainly by domestic uranium 
mining companies. An $11 million loan was 
made by the European Investment Bank for 
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a period of 16 years at 8% interest to com- 
plete the second stage of the powerplant. 
When completed total electric generating 
capacity would be 32 megawatts. 

Iron Ore.—The United Nations Industri- 
al Development Organization funded a 
study of iron ore located at Soy. About 650 
million tons of oolitic hematite, grading 
between 48% and 53% iron, and containing 
about 0.5% to 0.8% phosphorus was at the 
deposit. Nigeria expressed some interest in 
the reserve, which would require complete 
development of a transport network for 
shipment to Nigeria. 

Molybdenum.—Molybdenum output 
commenced in 1979 as a byproduct of urani- 
um production by Compagnie Miniére 
d’Akouta (COMINAK). The total capacity 
for production of molybdenum by COM- 
INAK was 400 tons of metal in concen- 
trates. 

Phosphate Rock.—Production of phos- 
phate came from hand operators near Ta- 
koua. A crushing plant recently installed at 
Takoua was capable of producing 15 tons 
per day of fertilizer-grade phosphate but 
was poorly managed and rarely operated at 
optimum level. 

Phosphate mineralization in the vicinity 
of Tapoa has been the object of study for the 
past 10 years. A feasibility study for produc- 
tion from the area neared completion. Re- 
serves were reported at 1.25 billion tons of 
phosphate, of which 500 million tons was 
considered economically exploitable. Of 
three ore horizons in the deposit, the upper- 
most averaged 22.4% P,O., while the two 
lower horizons ranged from 27.8% to 34% 
P,O,. Nigeria expressed interest in possible 
development of the deposit. 

Uranium.—The Government maintained 
its interest in uranium exploration, devel- 
opment, and exploitation in Niger through 
the Office National des Ressources Miniére 
(ONAREM). Two companies produced ura- 
nium in 1981, COMINAK and Société des 
Mines de l'Air (SOMAIR). Participating 
shareholders in these two companies each 
had the right to export uranium in propor- 
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tion to their capital participation. ONA- 
REM had a 31% interest in COMINAK; 
COGEMA, France, had 34%; Overseas Ura- 
nium Resources Development, Japan, had 
25%; and Empresa Nacional del Uranio, 
Spain, had 10%. ONAREM also had a 3396 
interest in SOMAIR, while COGEMA had 
26.96%; Compagnie Francaise des Minerais 
de l'Uranium had 11.79%; Minatome had 
7.58%; Compagnie Minière de Mokta had 
7.56%; Urangesellschaft, Federal Republic 
of Germany, had 6.58%, and Agip Nuclé- 
aire, Italy, had 6.538%. 

SOMAIR has produced uranium from the 
Arlit deposit in the Agadiz Basin since 1971. 
Uranium, as the minerals coffinite and 
pitchblende, was located in a 20- to 25- 
meter-thick horizon of clay and sandstone, 
grading, 0.25% U. O., with overburden rang- 
ing from 35 to 50 meters thick. Production 
was by acid heap leaching to produce 70% 
uranium contained in sodium uranite. Mill 
throughput was about 3,000 tons per day, 
with a total production capacity of 2,300 
tons per year of uranium. 

COMINAK commenced production in 
1978 from the Akouta deposit, about 20 
kilometers from Arlit. Production was from 
an underground operation 250 meters deep 
in ore grading 0.4% U. O.. Capacity was 
about 2,200 tons per year of uranium in a 
70% uranium-in-magnesium uranate prod- 
uct. 

Participation in a third company, the 
Société Miniére de Tassa N'Taghalgue 
(SMTT) was shared equally by ONAREM, 
COGEMA, and Kuwait's Foreign Trading, 
Contracting and Investment Co. SMTT was 
established in 1978 to develop the Arni 
deposit near Arlit. Resorves were reported 
at 20,000 tons of uranium in ore, grading 
0.35% U, O.. A feasibility study was com- 
pleted for an opencast operation producing 
1,000 tons per year of U;O,. 

Exports of uranium in 1981 were estimat- 
ed to be as follows in tons of uranium: 
France, 2,293; Libya, 1,212; Japan, 816; 
Spain, 300; the Federal Republic of Ger- 
many, 125; and Iraq, 100. 
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Table 6.—Niger: Trade of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


Uranium ore and concentrate 


Metals: 
Aluminum metal including all 
Iron and steel metal, semiman 


Bars, rods, 
Universals, p 


Tubes, pipes, P tengs EA (v8 
Fertilizer materials: Natural, nitrogenous . _ _ _ _ ___ 


Salt and brine __________________________ 


Nonm 


ium and pots compounds, n.e.s.: 
Caustic soda 


Soda ash 
Sulfur: Elemental, refined... . 


Mineral fuels and related materials: 
Petroleum refinery products: 
Gasoline: 


Aviation 
Motorr᷑rtrr 222222222 
Kerosine and jet ſue!1!1l˖l „„ 
Distillate fuel oll 
5 ehh ⁵ðV—q oA 


Liquefied petroleum gas 
Nonlubricating oils, nes |... 
Bitumen and other residues. ns 
Bituminous mixture 


preliminary 


1 Dostinations and sources are not available. 


les, shapes, 5 FF 
tes, sheets 


1976 1977 
NICHE DE pcr PC ee 1,477 1,895 
OEE Sel eee ee 8 488 288 
32322 ³ĩð A ĩ 8.282 8,676 
EE C 2,461 1,899 
Pu PDC RUNE 2,461 2,606 
PEE NT 1,150 1,412 
dequo ye ee 8 345 368 
JJ Ae EE 6,762 16,216 
Seay ee ee 1,969 2,364 
ͥͤͤ 8 600 9,895 
cC 1 28,140 
. 42-gallon barrels_ _ 15,157 7,218 
3ͤͤ ? 003 226,992 
JC te EE. do 1.282 25,443 
up ER ME do... 833,865 452,151 
23 8 do— 76, 457 42,458 
PUN EITHER do... - 3,457 5,556 
POG Spc ems Seat MCA ME do— 66,045 ,983 
PED VOR do— 8,333 16,192 
77 ts yes do— 73, 526 10,272 


SENEGAL 


The mining sector was relatively un- 
changed in 1981. Mining and manufactur- 
ing accounted for about 20% of an estimat- 
ed GDP of $2 billion’? in 1981. The economy 
was in stagnation mainly because of the 
poor performance of the agricultural sector. 
Fish products became the largest export 
earner at 27% of total exports. 


COMMODITY REVIEW 


Cement.—Plant prices for cement in- 
creased 32% to $110 per ton. The new price 
included a value-added tax and a special 
tax. 

Expansion of capacity by the Société 
Ouest Africaine des Ciments at Rufisque 
was planned. Capacity would increase to 
875,000 tons per year compared with a 
current capacity of 360,000 tons per year. 
Cost of the expansion was estimated at $6.7 
million. 

Iron.—A feasibility study was underway 
regarding infrastructure and marketing re- 
quirements for development of the iron 
deposits located in the southeast near 
Faleme. The Société des Mines de Fer du 
Senegal Oriental was formed in 1975 to 
exploit the reserves. An exploration pro- 


gram completed in 1980 proved additional 
reserves. Primary magnetite ores from Fa- 
rangalis and Goto may be used for produc- 
tion of acid and basic blast furnace pellets 
and direct-reduction pellets. Oxidized ores 
from Kondekouron, Kouroudiako, and Ka- 
rakaene can be used for direct charging into 
blast furnaces and for sintering. 

Reserves of proved magnetite ore at Fa- 
rangalis and Goto were 135 million tons 
each, grading 45% iron. Magnetic separa- 
tion was shown to yield a 68% iron ore 
concentrate. High-grade hematite ore re- 
serves at Kondekouron and Kouroudiako 
were confirmed at 56 million tons and 26 
million tons, respectively. An annual out- 
put of 12 million tons was recently estimat- 
ed to be necessary for efficient utilization of 
rail and port capacity. Initial output would 
be for hematite for direct shipping and 
sinter feed. 

Peat.—The Compagnie des Tourbieres du 
Senegal (CTS) was established with an ini- 
tial capital of $370,000 for exploiting peat 
resources estimated at 50 million cubic 
meters. The central region of Niayes be- 
tween Mboro and Lompoul has about 80% 
of the total peat resources. Peat was also 


1220 


located at Casamome, the Sine-Saloum Riv- 
ers, and the delta region. Output was to 
supply two thermal powerplants of 30 mega- 
watts capacity. 

Petroleum.—Oil exploration continued in 
the Longo and Kafountine areas of Cassa- 
mance. The refinery at Mbou was to have 
an increase in capacity from 900,000 to 
1,380,000 tons per year. A desulfurization 
unit was to be installed for utilization of 
lower cost, high-sulfur crude oil. 

Phosphate Rock.—Production and export 
of phosphate has been mainly in the form of 
phosphate rock. Long-range plans for prod- 
uct upgrading were finalized with the let- 
ting of contracts for construction of sulfuric 
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acid and phosphoric acid plants at Taiba. 
The sulfuric acid plant was to have a maxi- 
mum capacity of 2,100 tons per day and the 
phosphoric acid plant was to have a maxi- 
mum capacity of 800 tons per day. 

A mixed fertilizer plant with a capacity of 
680 tons per day of diammonium phosphate 
and 900 tons per day of granulated triple 
superphosphate was to be constructed at 
M’boo. Product markets were to be in West 
Africa and India. Exports of calcium phos- 
phate in 1981 were mainly to the United 
Kingdom, France, Greece, and India. Pro- 
duction of aluminum phosphate was mainly 
for local use, although France received 
about 51,000 tons in 1981. 


Table 7.—Senegal: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum metal including alloys: 
QI, Pese s =< 
Semimanufactures tus 
metal including alloys 
CCC ( 816 
Unwrought and semimanufactures 
value, thousands. - $3 
Iron and steel: 
Ore and concentrate Pos 
Metal: 
Sera 14,430 
Ferroaelloys. ------------- TT 
i actures: 
iria rods, angles, shapes, sec 1 
Universals, plates, sheets E - 5 
Wire 5 ß eese: 140 
Tubes, pipes, fittings as 95 
Castings and forgings, rough T 
Lead metal including alloys: 

Unwrought and semimanufactures _ _ 47 
ey tre metal ne alloys, scrap 5 
Nickel metal including alloys: 

lr MR 8 

Semimanufactures 

value, thousands em 
Zinc metal including alloys: 
Unwrought ________________ 56 
Other: M. OMS .— o ose 9 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
l wheels and stones 
value, thousands $1 
Cement 5,979 
Clas ide T ee a MÀ 4,335 

Products: 

77... M 26 
Refractory including nonc 
brick o nece 40 


See footnotes at end of table. 


Destinations, 1980 


n Other (principal 
12 z3x All to Ivory Coast. 
1 ENS All to Gambia. 
797 ee France 395; United Kingdom 352; 
Spain 35. 
45 eed All to France. 
9,632 ae 2 ugosiavia 6,500; Spain 3,048; Mali 
1 -- NA. 
78 ae Gambia 56; Mauritania 11. 
9 T panes a-Bissau 4; 4; Gambia 2; Mauri- 
329 PES lon Coast 80; Mauritania 76; Came- 
roon 4 
21 Re Gambia T: Mauritania 7; Guinea 4. 
5 22 Guinea 1; Mali 1. 
36 We All to France. 
1 oe Mainly to Mauritania. 
18 SR All to France. 
$2 — All to Ivory Coast. 
30 E France 24; Ivory Coast 5. 
10 -. Gambia 9. 
$4 cot France $3; Mali $1. 
3,548 dn Mauritania 2,609; Guinea-Bissau 665; 
Mali 262. 
5,929 eut France 5,907; Mauritania 22. 
21 as Mauritania 18; Guinea 6. 
55 — All to Upper Volta. 


THE MINERAL INDUSTRY OF OTHER WEST AFRICAN COUNTRIES 1221 


Table 7.—Senegal: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 ae 
ae Other (principal) 
NONMETALS —Continued 
Fertilizer materials: 

Crude: 

Phosphatic .. . thousand tons. _ 1,817 1,443 -- United Kingdom 394; Finland 200; 
France 192; Greece 170. 
Potassic. 22-22. -- 1,100 zd 
Manufactured: 
Nitrogenous _ 858 815 -- Mali PE 355; Mauri- 
dd CC 86,881 148,130 -- France 81. SET TA 21,015; United 
m 14, 
Potassic _ 250 2 _. All to 
Other 1 mixed 25, 648 38,611 -. Guinea-Bissau 17 ,098; Mali 15,313; 
Gambia 6,185. 

Ammonia ll: des 23 30 dt i nd 20; Ghana 5; West Germany 
Gypsum and plasters ____________ 55 533 P avery Coast 394; Mali 182; Mauritania 
LIhé ih "e: 101 -- All to Mauritania. 

Salt and brin-e -- 112,924 125,846 -- Ivory Coast 45,896; Cameroon 20,449; 
Niger 17,164. 
Sodium and potassium compounds, n.e.s.: 

Caustic potash |... 9 8 -- Gabon 1. 

Caustic sodaaa ------—- 171 79 E Mali 62; Mauritania 16. 

Soda agg cas 16 -- [vory Coast 72; Mali 4. 

Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked |... 4,377 9,464 — All to Gambia. 
Worked .— — usu em 1 EM All to Guinea-Bissau. 
Gravel and crushed rock __.. ____ 6,089 1,510 _. All to Gambia. 
Quartz and quartzite 
value, thousands $20 PE 
Sand other than metal- bearing 13 167 m Mali 164. 
Sulfur: Sulfuric acid - - - - --------—- 23 12 -- Mali 6; Mauritania 6. 
Other: 
Crüdé- eon e 3 EM 
gie. ma materials of asphalt, asbestos 
d fiber cements, un 
nonmetals_ __________-___- 390 376 a Mauritania 180; Gambia 125; Guinea- 
Bissau 72. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal and briquets: Briquets_ _ _ ------ TUM 10 _. All to Mali. 
Petroleum refinery products: 
Gasoline 
thousand 42-gallon barrels. _ 254 280 a 5 136; Mali 37; Guinea- 
issau 36. 
Kerosine and jet fuel. do. ___ 1,115 777 ice oe 47; Mali 28; Guinea- 
issau 15. 

Distillate fuel oil . do____ 358 1,946 -- Mali 1,558; Guinea-Bissau 117. 

Residual fuel oil do_ ___ 145 128 — Mali 94. 

. V do- 85 85 -- Nigeria 36; Mali 14; Mauritania 11. 

‘Liquefied pero som gas 
42-gallon barrela_ . 7,151 2,900 — Mauritania 1,984; Gambia 592; 
Guinea 186. 
Mineral jelly and wax . do- 16 8 -- Mainly to Ivory Coast. 
Bitumen and other residues 
do... 210 (1) — All to Mauritania. 
Bituminous mixtures do- 48 (1) ae Do. 


Mineral tar and other coal., -, petroleum- : 
and gas-derived crude chemi 
value, 5 A $1 E: 


NA Not available. 
!Less than 1/2 unit. 
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Table 8.—Senegal: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
d oe Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 200 577 Pu West Germany 567; France 10. 
Metal including alloys: 
Sera 8 Eas 
Unwrought . . ----------- ae — All from France. 
Semimanufactures |... 251 258 (1) Cameroon 68; France 61; Italy 57. 
Chromium: Oxides and h 5 8 a 
Copper metal including 
nwrougnt —....--.-<-s---= 2 15 -- Italy 10; France 5. 
Semimanufactures________.__- 1,109 71 — France 67; Italy 2. 
Iron and steel metal: 
Pig iron, ferroalloys, similar material 8 37 — All from France. 
teel, primary forms 
value, thousands $11 $1 nx Do. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 28,169 20,872 — France 11,856; Italy 4,135; United 
Kingdom 2,047. 
Universals, plates, sheets 11,882 8,312 (3) ne 6, 1 United Kingdom 1,051; 
apan 
Hoop and strip- d 96 71 oe uos deir. 20; France 18; United 
Rails and accessories 94 1,133 et France 1,011; Norway 90; United 
Kingdom 21. 
S eee he 1,395 942 IG prane o 822; United Kingdom 74; 
ina 24 
Tubes, pipes, fittings... 5,313 4,883 50 diee cà 2,898; China 1,067; Nether- 
an 
Castings and forgings, rough _ _ — 367 148 (4) France 145; Italy 2. 
Oxides and hydroxidees 54 44 T France 33; Netherlands 6; West Ger- 
many 5. 
Metal incl alloys, unwrought 
andes — Skar m nds ANS 45 — All from France. 
Ore and concentrate 2 2 ane Do. 
and hydroxides _..... ~~. 322 314 NE All from Gabon. 
N oe metal including alloys, semimanu- 
ERE en Pent an RTC 203 3,169 (1) United Kingdom 3,044; Italy 87; 
Silver metal including all ht eS 
ver m inclu oys, unwroug 
and partly wrought 
ue, thousands. _ $854 $41 EM France $34; Switzerland $6; United 
Kingdom $1. 
Tin metal including alloys, unwrought 
and semimanufactures |... 9 5 -— France 4; United Kingdom 
Titanium: Oxides and hydroxides .. .. . _ — 104 145 _. West German; 73; France! 26; United 
Zi Kingdom 1 
c: 
Oxides and hydroxides 38 18 UT France 15; United Kingdom 3. 
Metal including alloys: 
nwrought_------------- 34 bg 
Dd Semimanufactures 71 1 — All from France. 
er: 
Alkali, alkaline- earth, rare-earth 
m i cata ers eee 8 15 5 nus Do. 
Metalloids__________.-___-~- 6 9 ( West Germany 7; France 1; Italy 1. 
Metals situa ire ‘alloys, unwrought 
and semimanufactures |... 20 9 -— Mainly from Spain. 
NONMETALS 
Abrasives, n. e. s.: 
Qi cdd Corundum, emery, pumice, 
%%% 8 3 43 E France 42. 
Artificial: Cor Corundum 555 9 TM 
rinding and polishing whee 
stones 19 24 EN France 15; Italy 5; West Germany 2. 
rudi 2. o o ooa 1,459 1,177 _. U.S.S.R. 599; 575. 
Barite and witherite |... 54 2 -- All from France. 
Boron materials: 
Crude, natural borates 454 700 700 
Oxide and acid |... ! 6 3 — All from France 
[cds y Le 13,673 4,591 — France 4,101; Poland 435; Spain 55. 
MEMORIA E E E Pe EA 2,253 1 452 — France 1. 422: West Germany 30. 
EROL TROU ORE PEE E 718 488 — France 271; Togo 96; Benin 76. 
or in 
e eae via 5,119 2,891 -- Italy 1,597; France 1,086; Spain 109. 
Refractory including non 
uc m tet 954 964 _. France 536; West Germany 218; 


See footnotes at end of table. 


Morocco 176. 
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Table 8.—Senegal: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Diamond: Industrial 
value, thousands 
Diatomite and other infusorial earth .. _ — 


Gypsum and plasters ~- ---------- 
Lime 


ids including splittings and waste .. 
Worked including agglomerated split- 


Pigments, mineral: Iron oxides, processed 


Precious and semiprecious stones: 
Synthetic value, thousands 
233 a 
um an um compounds, n.e.s.: 
Caustic potash 


on stone: 


— om cw oe awe ee ow aw m ow —— — m «= 


Refined 
Sulfuric F es See 


Crude... .--------------- 
Oxides and hydroxides of barium, 
magnesium, strontium ________ 
Buil materials of asphalt, asbestos 
r cements, u 
nonmetals_ 


MINERAL FUELS AND RELATED 
MATERIALS 


Seal. All including briquets — —_ _— 
Coke and semicoke : 
leum: 


thousand 42-gallon berrela. . 
Refinery preducts: 
Gasoline do- 


Kerosine and jet fuel . do 


Distillate fuel oll do 
Residual fuel oil do- 
cant Ux 


See footnotes at end of table. 


1979 


21,776 
100 
19,938 


5 
10,676 


($) 
6,426 
2,264 


Sources, 1980 
Other (principal) 


All from Brazil. 
All from France. 


France 2,920; 0 750 3 2, 500; 
West German 
a i Kingdom 100. "West Germany 


United Kingdom ME ert iai: 
ni 

West Germany 8; France 

nd 2 etherland 1,762; 
ni om 1 

All from France. 

Morocco 4, 810, France 14. 

France 1, Germany 660; 

United Kingdom 74. 


All from France. 


from France 
. 89; Spain 10; United 


lir cien 


Italy 300; Netherlands 65; France 46. 


All from Fran 
East Germany 2 2949 West Germany 
1,209; France 89 
347; West 3 277; 


France 
United Kingdom 59. 


Italy 20; West 3 1. 
Italy 300; France 114. 

West Germany 34; France 28. 
All med France. 


Do. 
Poland 14,291; France 2. 
Netherlands 45; United Kingdom 19. 
France 111; Italy 3. 
All from France. 


All from West Germany. 


France 680; United Kingdom 196; 
Morocco 168. 


All from France. 
France 14; he Germany 1. 
All from Polan 


France 276; United Kingdom 80. 
Nigeria 2,047; Iraq 1,853; Algeria 779. 
vated Kingdom 312; Saudi Arabia 


U nited Kingdom 71: France 55; 
Netherlands 
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Table 8.—Senegal: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 : 
7 nne Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
d fied l 
iquefi troleum 
1 E thousand 42- 
gallon barrels. _ 15 21 _. United Kingdom 10; Algeria 4. 
Mineral jelly and wax 
NR 7 7 (1) United Kingdom 5; West Germany 1. 
Bitumen and other residues 
do. ..- 35 37 RM Venezuela 33; France 2. 
Bituminous mixtures 
do— 29 18 (1) Venezuela 12; Spain 6. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 174 123 = N 61: United Kingdom 44: 
í rance 
!Less than 1/2 unit. 
TOGO 


Phosphate remained the principal miner- 
al material produced in Togo in 1981. Poor 
market conditions led to a sharp reduction 
in production. 


COMMODITY REVIEW 


Cement.—Ciment du Togo's production of 
cement was mainly marketed locally, but 
about 15% was exported to neighboring 
countries. Cement prices, exfactory, increas- 
ed to $86.42 from $73.32 per ton.” 

The cement clinker plant at Tabligbo, 
jointly owned by Ghana, the Ivory Coast, 
and Togo, produced about 600,000 tons of 
clinker for cement production. 

Marble.—The Société Togolaise de Mar- 
brerie et de Materiaux, partly Government 


owned, mined marble from two deposits at 
Gnawoulou and Pagala. Operational and 
financial difficulties prevented full opera- 
tional capacity. The company also produced 
burnt brick, floor brick, and tiles. 

Phosphate Rock.—Output was at about 
69% of capacity in 1981 because of excep- 
tionally poor sales. Production was inten- 
tionally limited to only that quantity that 
could be marketed. A credit of $5.7 million 
was approved by the World Bank to finance 
engineering work on a 1,000-ton-per-day 
phosphoric acid plant.'* 

Salt.—Production was by the Govern- 
ment-owned Société des Salines du Togo. 
All output was sold domestically at $128 per 
ton. 


Table 9.—Togo: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1979 


METALS 


Aluminum metal including alloys, semimanu- 
facture22Ssss - - - ------—- —— 
Copper metal including alloys, 
semimanufact 
Iron and steel metal: Semimanufactures: 
Bars, rods, 
Universals, plata, sheets 


value, thousands " 


Rails and accessories 


Tubes, pipes, fitting 25 


i d 


Abrasives, n.e.s.: Grindi 
wheels and stones 


See footnotes at end of table. 


pouns 


ures __ valus, thousands 31 


angles, shapes, sections 34 


ue, g ng $1 


Destinations, 1979 


United Other (principal) 


States 


-- All to Niger. 
zc All to Benin. 
Es Niger 26; Benin 8. 
€ All to Niger. 
Do. 


-- West Germany 16; France 3; Netherlands 
3; Nigeria 3. 


88 All to Netherlands. 


THE MINERAL INDUSTRY OF OTHER WEST AFRICAN COUNTRIES 


1225 


Table 9.—Togo: Exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1979 5 
Á United Other (principal) 
NONMETALS —Continued 
ciment 322 teen Sele ot ea gree ay ad 36,389 ER Upper Volta 35,772; Ghana 498; Mali 115. 
Crude MR 65 _. All to Senegal: 
Products: Nonrefractory |... 19 * Niger 17; Upper Volta 2. 
Diamond: Gem, not set or strung 
value, thousands $521 ues Switzerland $420; Netherlands $107. 
Fertilizer materials: Crude, phosphatic 
thousand tons 2,692 14 France 599; Netherlands 596; Yugoslavia 
Hume and plasters ~- ------------- 15 — All to Niger. 
t and brinin nennen 51 iem All to Ghana. 
Stone, sand and gravel: 
Dimension stone, crude - - - -- -----—— 32 es er 20; Ghana 8. 
3 and crushed roe· kk 26 M Al to Congo. 
er: 
CRUG as ee 8 99 -- All to Upper Volta. 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals_ _ _ _ _ 70 8 All to France. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural "TES 102 -. All to Benin. 
Petroleum refinery products 
Gasoline 42 gallon barrels. . 196,988 -- West Germany 99,374; Nigeria 93,007. 
Kerosine and jet ful do— 92,364 ee E: to dM 1 5 
Distillate fuel oll do- 992 zl Nigeria 924; West Germany 56,703. 
Residual fuel olli do— 153,260 153,180 N 
Lubri cant do- 819 -- Ivory Coast 756; Niger 42. 
Other: Liquefied petroleum gas do- 46 -. All to Ghana. 
NA Not available. 
Data for 1978 are not available. 


Table 10.—Togo: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys, semimanu- 
CI eS RIRs 


Copper: 
atte and speiss ___ value, thousands 
Metal including alloys: 
Unwrought 
Semimanufactures - - - - -------- 
gis steel metal: 
Ferroalloys JJ THER 
Steel, primary forme 
Semimanufactures: 
Bars, rods, angles, shapes, sections 


Universalis, plates, sheets 


Hoop and strip ____________-~- 
Rails and accessories 


Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands 


See footnotes at end of table. 


1979 


United 
States 


10 


Sources, 1979 


Other (principal) 


France 77; N ase 34; Belgium- 
Luxembourg 24 


All from France. 


Do. 
France 24. 


Benin 237; France 200. 
Mainly from Portugal. 
Sweden 18; China 14. 


France 6,881; West Germany 894; Italy 
Jape a 2,338; Erano 1,589; Belgium- 


Switzerland 105; West Germany 80; 
France 

France 157; ; Senegal 85; Belgium- 
Luxembo 968, de 

France 1,963; Spain 81; Czechoslovakia 62. 

West Germany 49; France 19. 


France 2; West Germany 2. 


Ghana $47; France $5. 


1226 MINERALS YEARBOOK, 1981 


Table 10.—Togo: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodi 1979 : 
3 — Other (principal 
METALS —Continued 
7 : 
aste and sweepings 
ue, $7 NN All from United Kingdom. 
Metal including alloys, unwrought and 
partly wrought. _._._..__- do— $6 NR France $3; erp $2; West Germany $1. 
Tin metal including alloys, semimanufactures 1 MEA qun from Honduras. 
Titanium: Oxides and xides_______- 18 _. United Kingdom 10; France 8. 
Zinc metal including alloys, semimanu- 
factures uo . em 1 -- Mainly from Ivory Coast. 
Other: 
Metalloĩ dss 27 5 France 21. 
Base metals including alloys, unwrought 
and semimanufactures 
value, thousands $1 — All from France. 
NONMETALS 
Abrasives, n es " ia 
ane i and polishing wheels and stones 2 -- France 1. 
J K mS 100 -- All from China. 
Barite end heus ToC P Ee ee 21 -- All from France. 
mt ĩ²ð ð Se 8 76, 878 — France 38,096; United Kingdom 36,804; 
China 1, 450. 
%§;%Nna muc EL D E 84 -- All from France. 
SANE di JJ ET SALE ED Mt M 20 — France 19. 
Products 
Nonrefractor // 1,301 10 France 552; Ital = 392; Belgium- 
Luxembourg 168 
Refractory including nonclay 
!!!.... ß 159 — West Germany 148; France 11. 
Diamond: Industrial value, thousands. . $30 __ All from Venezuela. 
Diatomite and other infusorial earth _ . - - _ - 87 — France 22; Netherlands 15. 
Fertilizer materials 
Manufactured: 
Nitrogenounssss s 30 -- West Germany 20; France 10. 
Potassic. ......-.....--..- 8 — All from France. 
Other including mixed 1,501 -- Netherlands 1,500; France 1. 
"il coo 9 -— France 5; West Germany 2. 
Graphite, na natural value, thousands. _ $1 — All from France. 
PN PON a 688 — France 668; Nigeria 15; West Germany 5. 
5 and semiprecious stones other than 
diamond value, thousands 350 — All from France. 
ites, unroasteeiddl -------—- 4,530 -- Morocco 3,940; France 544; Ivory Coast 29. 
Salt and brinnnuuauaasas „4 4.544 aes eee. 4, 018; West Germany 411; Upper 
olta 
Sodium and potassium compounds, n.e.s 
Caustic potash LLL ccc 123 — Nigeria 113; Switzerland 9. 
Caustic soda_ _— - - -- - - ----------- 953 R West Germany 865; France 58 
Stone, sand and gravel: 
ion stone: 
de and partly worked |... 285 -- China 202; France 25; Spain 
Worked. a ee 32 — France 18; 6 14. 
Dolomite, chiefly refractory- grade 8⁴ — All d ce. 
Sand other than metal-bearing . 3 TM 
Sulfur: Sulfuric acid... 2... 60 MS o 40; Netherlands 12. 
Talc, steatite, soapstone, pyrophyllite 59 -— All from France. 
Other: 
CRUG osonder ee ee 1,180 -- United Kingdom 1,019; France 159. 
Oxides and hydroxides of barium, magne- 
sium, strontium . LL -------- 82 — West Germany 31. 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals. _ _ _ _ 1,213 — France 782; Ghana 279; China 74. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 23 — All from China. 
gar cen ar all grade excl briquets 10 All fi West Ge 
all grades pr a riquetss 2G rom rmany. 
iuste of all grades of coll 175 NA NA. 
Petroleum: 
Crude 5 42-gallon barrel 8,424 -- All from Nigeria. 
Refinery p 
F do- 407 x a 125; Venezuela 110; Saudi 
Arabia 66. 
Kerosine and jet fuel da- 92 -- Netherlands 25; Saudi Arabia 21; 


See footnotes at end of table. 


Venezue 
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Table 10.—Togo: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1979 " UP 
Su Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Distillate fuel oil 
thousand 42-gallon barrels_ — 359 as Venerie a Ee Netherlands 112; Saudi 
Heres 3 8 do... 374 8 Send! Arabia 339; I 
FFF do- 22 (2) France 7; Ivory Coast . 
‘Liquefied ssa 
on barrels _ 5,464 -- Ghana 4,605; Ivory Coast 754; France 93. 
Mineral jelly and wax . do 409 _. West Germany 346; Nigeria 63. 
Bitumen and other residues 
do 1.364 -- Ghana 484; Nigeria 407; Belgium- 
Luxembourg 314. 
Bituminous 5 EPEN |: EES 25,022 -— Spain 17,568, etherlands Antilles 6,121. 
Mineral tar and other coal-, petroleum-, and 
gas-derived crude chemicals 5355 61 -- Mainly from France. 
NA Not available. 
! Data for 1978 are not available. 
WLess than 1/2 unit. 
UPPER VOLTA 


Excluding production of building materi- 
als for local use, output of mineral-related 
commodities was negligible in 1981. A small 
antimony mine was operated during the 
year but closed at yearend because of un- 
profitability. Output was insignificant. 

The GDP was estimated at $1.216 billion 
in 1981, down from $1.358 billion’ in 1980. 
A negative trade balance of $252 million 
was reported in 1981. Petroleum product 
imports accounted for $50.3 million out of a 
total import value of $326 million. Iron and 
Steel imports were valued at $9.1 million. 

Lead, Zinc, and Silver.—A massive sul- 
fide deposit, averaging 4% zinc, 0.6% lead, 
and 2.6 troy ounces of silver per ton, was 
discovered in the Boromo greenstone belt, 
about 30 kilometers northwest of Kondou- 
gou. Discovery was by a joint United Na- 
tions and Bureau Voltaique de la Geologie 
et des Mines exploration team. 

Manganese.—The Mining Society of 
Kiere was formed at Bobo-Dioulasso with a 
capital of $300,000 for the purpose of ex- 
tracting and marketing manganese from 
Kiere. 


Physical scientist, Division of Foreign Data. 


Where necessary, values have been converted from 
Communauté Financiére Africaine francs (CFAF) to U.S. 
dollars at the rate of CFAF295.90 = US$1.00 for 1981. 

ere necessary, values have been converted from 
Cape Verde escudos (CVEsc) to U. S. dollars at the rate of 
= US$1.00 for 1981. 

*Where necessary, values have been converted from 
Gambian delasi ( D) to US. dollars at the rate of 
GD2.2= US$1.00 for 1981. 

5Where necessary, values have been converted from 
Guinean m (GS) to U.S. dollars at the rate of 
SUS. Embassy Conakry, s 

U Co Guinea. State Department 
Airgram 10, May 12, 1982, 14 pp. 

Where necessary, values have been converted from 
Guinean-Bissau (GBP) to U.S. dollars at the rate of 
GBP35 = US$1.00 for 1981. 

*Where necessary, values have been converted from 
Communauté Financiére Africaine francs (CFAF) to U.S. 
dollars at the rate of CFAF250= US$1.00 for 1981. 

ere necessary, values have been converted from 
Mali francs (MF) to U.S. dollars at the rate of 
MF513 = US$1.00 for 1981. 

101) S. Embassy, Bamako, Mali. State Department Tele- 
gram 6731, Oct. 30, 1981, 1 p. 

11Where necessary, values have been converted from 
Communauté Financière Africaine francs (CFAF) to U.S. 
dollars at the rate of CFAF275 = US$1.00 for 1981. 

19Where necessary, values have been converted from 
Communauté Financiére Africaine francs (CFAF) to U.S. 
dollars at the rate of CFAF280 = US$1.00 for 1981. 

re necessary, values have been converted from 
55 Financiére Africaine francs (CFAF) to U.S. 
ru "x rate da TARTS as for 1981. ii 
me, Togo. State Department Airgram 
T; Apr. 29, 1982, 

I5Where 5 values have been converted from 
Communauté Financiére Africaine francs (CFAF) to U.S. 
dollars at the rate of CFAF211=US$1.00 for 1980 and 
CFAF272- US$1.00 for 1981. 
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Table 11.—Upper Volta: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys, semimanu- 
factum. 5 ee 
Copper metal including alloys, sera 
Iron and steel metal: 
Ferroalloys - - - - ------------------ 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
Universales, aate, sheets 
Tubes, epi fittings... ______ 
Manganese: Oxi es and hydroxides 
Zinc metal including alloys, crab 


NONMETALS 
Grinding and 


lishing wheels 
ue, thousands. _ 


ys: Products, nonrefractory ------------ 
Fertilizer materials: Manufactured 
Salt and brine _____________________~- 


Abrasives, n. e. s.: 
sto 


MINERAL FUELS AND RELATED MATERIALS 
Petroleum refinery products: 


Kerosine and jet fuel |... d 
Lubricants 


1Less than 1/2 unit. 


1978 


1,992 
49 


1979 


SSS S ag 


Principal destinations, 1979 


Cameroon 1; Ivory Coast 1. 
All to Ivory Coast. 


Mainly to Ivory Coast. 


Do. 
Mali 153; Ghana 15. 
All to Niger. 


nu to ry Coast. 
Ivory Cd 13,392; Ghana 62. 
All to Ghana. 


Table 12.—Upper Volta: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Alumin 
Oxides. and hydroxides 
value, thousands. _ 
air including alloys: 


factures ______________ 


Iron and steel metal: 
Pig iron, cast iron, powder, shot 
Ferroallo 


, rods, anger shapes, sections 
Universals, plates, sheets 
Hoop and strip 


Tubes, pipes, fittings - - - _ _ _ _ _ 


Lead: 
Oxides and hydroxides |... . 
Metal including alloys, unwrought 
and semimanufact 
Magnesium ma metal including alloys, semi- 
manufacturess 
Manganese: Oxides and hydroxides _ .. — — 


See footnotes at end of table. 


1978 


1979 


United 
States 


Sources, 1979 
Other (principal) 


Nigeria 72; Ghana 64. 


Cameroon 429; France 91; Finland 1. 
Mainly from France. 


Do. 
All from Belgium-Luxembourg. 


West Germany 36; France 12; United 
Kingdom 6. 


Mainly from France. 
France 107; Ivory Coast 7; Ghana 6. 


France 4,162; West Germany 315; 


Belgium Luxembou 
France 6, ed racc MR 


France 111; n— 10; 
Netherlands 10. 

West Germany 1,176; France 162. 

France 196; Ivory Coast 118; Belgium- 
Luxembourg 99. 

France 852; Japan 177; Romania 114. 


All from West Germany. 
All from France. 


All from France. 
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Table 12.—Upper Volta: Imports of mineral commodities continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Mercury ......- value, thousands 
N ickel 1 metal including alloys, unwTougnt 
and semimanufactures _ _ _ _ — 
Silver metal including alloys, 5 
and partly wrougſht _ - - - do. 
metal including alloys, unwrought 
and semimanufactures |... . - -----— 
Titanium: Oxides and hydroxides .. .. — — - 
Tungsten metal including alloys, all 
— 5 value, ousan 


1 Oxides and hydroxides -_------- 
gres including alloys, semimanu- 
CC ee 


Base metals including alloys, 
unwrought and semimanufactures _ 


NONMETALS 


Abrasives, n. e. s.: 
br d Corundum, emery, pumice, 
Grinding and TH wheels and 
, Stones . eae E ⁵ ! 


Cement 


Diatomite Mar other infusorial earth _ _ _ 
Fertilizer materials: 


Amm oni 


Mica 
Crude including splittings and waste _ 
Worked including agglomerated split- 


tings 
5 mineral: Iron oxides, processed 
t and br ine 


Sodium and potassium compounds, n. e. s.: 
Caustic potash 


Caustic sda 


Stone, sand and gravel: 
ension stone, crude and partly 
Nee ;;”; 8 


Limestone other vh 5 Em 
Sand other than metal- bearing 


See footnotes at end of table. 


1978 


28 
13,573 


87 
1,182 


1979 


United 
States 


Sources, 1979 
Other (principal) 


All from France. 


All from West Germany. 


All from France. 
France 24; Belgium-Luxembourg 6. 


All from France. 
Do. 


Do. 
Mainly from Nigeria. 


All from France. 


Denmark 31; France 4; Ghana 4. 
All from France. 


Do. 
Do. 
s 44,134; Poland 18,500; U.S.S.R. 
2,526. 
All from France. 
Do. 


France 740; West Germany 197; 
China 47. 


All from France. 
France 81; Belgium-Luxembourg 5. 


All from France. 
N igeria 828; France 667; Netherlands 


Netherlands 37. 

France 60; Belgium-Luxembourg 30. 

Belgium-Luxembourg 16,076; Nigeria 
2,513; Netherlands 1 007. 

France 14. 

All from France. 

France 335; Spain 63; Ivory Coast 5. 


All from France. 


Do. 
France 24; United Kingdom 12. 
Ghana 10, 455; Senegal 3,228; 
Belgium-Luxembourg 300. 


West Germany 180; France 40; Italy 


West Germany 849; Netherlands 143; 


Spain 130. 
West Germany 20; France 17; East 


Germany 15; Ireland 15. 


Ghana 44; France 7. 
All from France. 
Ghana 24; France 5. 


France 2; Nigeria 1. 
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Table 12.—Upper Volta: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
á garer Other (principal) 
NONMETALS —Continued 
Sulfur: 
Elemental 
5.7 — — auai 12 89 EN All from France. 
Refine 2 4 1 France 3. 
Sulfuric acid 30 47 — France 39; Ivory Coast 7. 
Talc, seen soapstone, pyrophyllite 181 85 -- France 82; West Germany 3. 
JC aE eI RENI x 9 84 _. All from France. 
anda not apd iat pa riri ae 5 -- Mainly from France. 
E materials of halt, asbestos 
and fiber cements, non- 
acp Ne T PER ERR 109 143 5T All from France. 
MINERAL FUELS AND RELATED 
Carbon black 101 145 Sa Do. 
Coal, all including briquets 1 I 
Coke and semicoke- ------——__ x 1 _. All from France. 
Petroleum refinery 2 
Gasoline 42-gallon barrels_ — 417,902 426,700 -- Ivory Coast 9,588; Gabon 8,959; 
Venezuela 7 9 
Kerosine and jet fuel. do- 101.502 98,216 = Meere 8, 486; Italy 1,200; Ivory 
Distillate fuel oll do— 166,358 273, 088 448 Y vr 132; Venezuela 6,908; 
y 
Residual fuel oil do- 203,896 265,821 ae ey oe Coast 18,661; Italy 9,257; 
Lubricants ......- do...- 8,848 23,310 7 Ivory Coast 18,494; France 1,890. 
er: 
Liquefied petroleum gas 
do- 2,854 5,626 ER Ivory Coast 824; France 186. 
Mineral jelly and wax . de 1,047 1,878 -- Netherlands 1,133; France 346; West 
Germany 236. 
Petroleum cok do_ ___ 22 Ex 
Bitumen do. ..- 583 278 a All from Netherlands. 
Bituminous mixtures. . do- 18,186 13,259 en Venezuela 3,103; France 103. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 40 22 — Netherlands 21. 


!Less than 1/2 unit. 


The Mineral Industry of the 
Islands of the Caribbean 
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To a greater or lesser extent, the econo- 
mies of the smaller Caribbean Island coun- 
tries continued to have common problems. 
These included unemployment, inflation, 
foreign exchange shortages, trade deficits, 
and unstable world prices for their exports. 
Declining prices for petroleum provided 
some relief from scarce foreign exchange. 

Overall, the mineral sector remained sta- 
ble. The Amerada Hess Corp. crude oil 
transshipment terminal on St. Lucia was 
completed during 1981. However, there 
were no shipments during the year. No 
official reason was offered for the delay in 
opening the terminal, but it may have been 
related to the world surplus of crude oil that 
occurred in 1981. There has been no further 
action on the refinery, which was to com- 


plete the island's petroleum complex. Dur- 
ing the first half of 1981, an announcement 
was made that a second oil transshipment 
terminal would be built on St. Lucia. The 
report indicated that the terminal was to be 
financed by Saudi Arabia and include un- 
derground storage. After the original an- 
nouncement, no further information was 
made available. This terminal, like the Hess 
petroleum complex, may have been tempo- 
rarily postponed because of the crude oil 
surplus. 

In December 1981, there was a dedication 
ceremony for the opening of the small 
16,000-barrel-per-day crude oil refinery on 
Antigua. The refinery was to undergo a 2- 
month breaking-in period, but it was subse- 
quently closed by strike action. 


BAHAMAS 


The Bahamian gross domestic product 
(GDP) in 1980 was estimated at $2.1 billion 
at current prices. The value added by the 
mineral sector was reported at $222.2 mil- 
lion, or 11% of the total. The mineral sector 
was not expected to have any increased 
impact on the GDP in 1981. Recent Govern- 


ment efforts to encourage foreign invest- 
ment and industrial diversification were 
not expected to influence the minerals sec- 
tor because of resource and market limita- 
tions. 

In 1980, the cost of an estimated 3.6 
million barrels of imported crude oil for 
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local consumption (excluding bunkers) was 
estimated at $126 million, a 3496 increase 
over the cost in 1979. Petroleum represent- 
ed 15% of total import costs in 1980 and has 
been one of the factors contributing to an 
increasing trade deficit. In 1981, the Baha- 
mas was accepted into the Mexico-Vene- 
zuela San Jose oil financing agreement. 
When final details are resolved, the Baha- 
mas will be eligible to benefit from the low- 
interest loans amounting to 30% of the 
crude oil purchase price. 

Lone Star Industries, Inc., terminated its 
bid to acquire a 50% interest in the Baha- 
mas Cement Co. As announced previously, 
in September the Diamond Crystal Salt Co. 
ceased operating their salt facility on Long 
Island. 

A 200-mile offshore economic zone was 
declared by the Bahamas in 1977 to protect 
mining and fisheries resources. This area 
could overlap territorial claims of the Unit- 
ed States and other countries. 

The geophysical survey conducted in the 
Bahamian offshore area between Andros 
Island, Cuba, and southern Florida was 
concluded. A five-member consortium com- 


MINERALS YEARBOOK, 1981 


posed of Getty Oil Co., British Petroleum 
Co. Ltd. (BP), Standard Oil Co. of California, 
Shell Oil Co., and Arco Oil Producing Inc. 
has been examining the data obtained from 
the survey. It was expected that portions of 
this area might be opened for bidding in the 
near future. 

In late 1981, Bahamas California Oil Co. 
Ltd. was granted a l-year permit to conduct 
geophysical surveys in parts of the Great 
Bahama Bank area. Natomas Petroleum 
Bahamas Ltd. has also applied for a permit 
to conduct surveys in other portions of this 
area. 

Shortly after World War II and during 
the years of 1968-71, test drilling conducted 
off Andros, Cay Sal, Long Island, and Bimi- 
ni, encountered some evidence of oil. The 
producing potentials were not considered 
great enough to justify further exploration 
under the prevailing economic conditions. 
Whether or not sufficient oil exists for 
commercial development today remains 
conjecture; although by some optimistic es- 
timates, oil reserves of the south Florida- 
Bahamas Basin could amount to between 
1.5 billion and 3 billion barrels. 


Table 1.—Islands of the Caribbean: Production of mineral commodities! 


Area,“ commodity, unit of measure 1971 1978 1979 1980P 1981* 
BAHAMAS? 
Cement, hydraulic thousand metric ton 170 330 450 520 600 
Petroleum refinery products:* 
et fue usand 42-gallon barrels. — 9,985 9,160 3,500 3,500 3,500 
Distillate fuel oi]. ........-___ — do- 21,452 9,885 10,500 13,000 13,000 
Residual fuel oil |... do. __— 53,032 84,565 500 18,000 18,000 
J.ööͤ ce een E do... 15,939 11,080 11,705 14,715 15,000 
Refinery fuel and losses do- 888 900 500 1,600 1,600 
CAA do- 101,246 65,590 52,105 50,815 51,100 
Salt thousand metric s 1,670 1,633 440 684 i910 
Stone: 
DB cr. Do e LU do- 2,454 3,200 3,629 8,266 3,000 
Limestone for cement manufacture do- 524 508 600 700 
Sulfur, byproduct of petroleum do_ __— E e5 e5 e5 5 
BARBADOS? 
Gas, natural 
Groos million cubic feet 197 444 548 584 600 
Marketed _._______________-_do___- *130 152 266 300 320 
Petroleum: 
88 thousand 42-gallon barrels. . 124 212 285 204 250 
Refinery ucts: 
Gasoline do- 328 333 348 347 850 
Kerosine do- 62 60 59 48 50 
Distillate fuel oil |... do- 229 261 283 319 320 
Residual fuel oli do- 518 496 551 583 590 
Other —— oe hee eee do. __ 30 35 31 42 40 
Refinery fuel and losses do... 187 18 23 25 20 
Tc! do. ..- 1,804 1,209 1,295 1,364 1,870 
CUBA? 5 
Cement, hydraulic thousand metric tons. — 2,667 2,112 2,613 2,940 8,250 
OECD NNUS MUO NN CPP do. 20 29 28 30 29 
XEM MES EEUU EE TOR a TEUER metric tona. — 1,600 1,600 1,700 1,700 1,790 
Copper, mine output, metal content do- 2,583 2,821 2,840 3,300 3,600 


See footnotes at end of table. 
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Table 1.—Islands of the Caribbean: Production of mineral commodities! —Continued 


Area,? commodity, unit of measure 1977 
CUBA? 5 —Continued 
Gas, natural: 
Grosses million cubic feet. 1,330 
Marketed ___________________ do.... 
Gypsum _________~_ thousand metric tons__ 91 
Iron and steel: Crude steel! do_ _ __ 330 
Nickel: 
Mine output, Ni content of oxide and sulfide 
metric tons 36,750 
Metallurgical products, Ni content: 
Oxide and powder do 18,893 
Sinter- rk, do- 19,512 
Sulfide ----------------- do- 116,754 
Nitrogen: N content of ammonia 
thousand metric tons. _ 58 
Petroleum: 
Crude thousand 42-gallon barrels- 1,705 
Refinery products: 
Motor gasoline ___________~- do- 1,083 
Keros ne do ... 3,220 
Distillate fuel oil |... do- 7, 428 
Residual fuel olli do ... 21,376 
Lubricating oĩilss do- 841 
Liquefied petroleum gas do— 1.124 
Other W. s ener do- 5,095 
z enim ee do- 46,167 
Pyrites, gross weight . thousand metric tons. . 82 
Salt. o ue w rct do- 129 
Sulfur: 
S content of pyrite? ____________ do- 34 
Byproduct of petroleum do.... 8 
TOA ee ese sz do- T42 
DOMINICA 
Stone, sand and gravel: Pumice and volcanic ash 
do- 109 
DOMINICAN REPUBLIC? 
Aluminum: Bauxite, dry equivalent, gross weunt 876 
8 
Cement, hydraulic do- 862 
p r, mine output |... do... V 
C thousand troy ounces. . 343 
Gypsum: 
For cement manufacture 
thousand metric tons. _ 224 
OUNCE: EP do- 2 
Iron and steel ferroalloys: Ferronickel? 
metric tons. _ 166,516 
Lime oo Se y v ed do- 21.108 
Mercury 27 i Ce 76-pound flasks_ _ 495 
Nickel 
Mine output, metal content metric tons *24,899 
Metal, smelter, Ni content of ferronickel 
shipments |... 2... do- 720,628 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels. _ 2,138 
Kerosine and jet fuel do- 353 
Distillate fuel oil do- 2,665 
Residual fuel olli do_ ___ 2,643 
Other 22.5252 Seek ur et do_ ___ 613 
Refinery fuel and losses do- 423 
/// ĩ˙ et oe Ae do- 9,435 
e eccL metric tons 34,428 
Silver metall thousand troy ounces_ _ 1,852 
Stone, sand and gravel: 
Limestone... _ _ _ thousand metric tons_ _ 302 
Sand and gravel ______________ do- 1.228 
GUADELOUPE 
Abrasives, natural: Pumictde do- ___ 190 
Cement uode m- Mess rA m do... r137 
Stone: 
Crushed and broken do- 71, 300 
Limes tone do. ... 110 
CJ ah ne ee do- 310 


See foot notes at end of table. 


1978 


34,787 


18,634 
"9,456 
115,234 


39 


14,302 
19,759 


1979 


1,500 
614 

91 

328 
32,324 
8,095 
10,730 
12,269 


155 


173 
2 


66,072 
31,935 
500 


25,111 
24,553 


2,068 


1980 


109 


510 
1.015 
3 


310 
185 
2 


43,019 
40,000 
500 


16,347 
16,552 


1981* 
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Table 1.—Islands of the Caribbean: Production of mineral commodities! —Continued 


Area,“ commodity, unit of measure 1977 


Aluminum: Bauxite, pee ibis gross weight 


d metric tons. . 588 
Cement, hydraulic do 242 
CHR. o y eu eL: eres 67 
Gypsum for cement manufacture metric tons. (9) 
JAMAICA 
or en d alent ht 
uxite, dry equivalent, gross weig 
thousand metric tons. _ 711,390 
Alumina- - ----------------- do- 72,051 
Cement, hydraulic do- 
Clays for cement manufacture Ex 160 
Gypsum J 8 metric tons. . 214,824 
Line thousand metric tona- 14 
Lead, refined (secondary) - - - - metric tons. — 2,000 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ 1,879 
7 ͤĩͤ ( do- 349 
d ee ee isis anes 480 
Distillate fuel olli batt hes 1,858 
Residual fuel oli do- 2,391 
Liquefied petroleum gas do... or 
Other MEER 8 0. 
Refinery fuel and losses . 1.504 
JJ ·˙¹—wü 8 do- 8.856 
Sand and gravel 
Glass sand thousand metric tons. . 28 
Common sand and grave do- 9,558 
Lime stone do- 717 
GGG;/;ẽ ²¼ ee do- 914 
MARTINIQUE 
Cement, hydraulic do... 7131 
er, eee T TERR do... 27 
Petroleum Tenney 5 
Gasoline usand 42-gallon barrels. _ 1,149 
Kerosine PON ENA N EE E do- 177 
Ert n ';: do... 798 
Distillate fuel oll! D un 454 
Residual fuel oli do- 935 
Liquefied petroleum gases do- NA 
fs | (Oe a) dcc do- NA 
Pumice: 
As reported ______ thousand cubic meters. . 477 
Converted? ______ thousand metric tons. _ 287 
Stone, sand and gravel: 
Stone, crashed a and broken 
thousand cubic meters_ _ 349 
Sand eh ee do- 261 
MONTSERRAT 
Sand and gravel, natural cubic meters 8,161 
Other quarry products®_ ___________ do... 3,393 
NETHERLANDS ANTILLES’ 
Nitrogen: N content of ammonia 
metric tons 30,705 
Petroleum refinery products: 
Gasoline: 
Aviation — thousand 42-gallon barrels. _ 1,202 
, oe oe ees " MEN 17,223 
Kerosinee do ... 853 
Jet full do- 12,908 
Distillate fuel oil... |. „ do- 24, 660 
Residual fuel oil „ do—- 100, 265 
5 32 8 do- 3,355 
JJ ĩðͤvvA 8 do— 280 
Refinery fuel and losses do— 12.264 
/ A do— 197,510 
Phosphate rock. _ _ _ __ thousand metric tons_ _ 19 
NAI Soo Ene n do- 400 
Sulfur, byproduct of petroleum do- 94 


See footnotes at end of table. 


1978 


3,988 


214,746 
81 


400 
95 


1979 


1980P 


1981* 
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Table 1.—Islands of the Caribbean: Production of mineral commodities! —Continued 


Area,“ commodity, unit of measure 1977 1978 1979 1980 1981* 
ST. VINCENT 
Salt... ccu thousand metric tons. _ 50 50 50 50 50 
Sand and gravel, natural 
thousand cubic meters 413 *410 400 400 400 
Other quarry products... do... 164 760 750 750 750 
TRINIDAD AND TOBAGO 
Asphalt, natural thousand metric tons. _ 44 162 55 40 40 
Cement, hydraulic do_ _ _ _ 215 220 214 183 200 
Argillite________ thousand cubic meters 121 *130 8 A — 
OUNCE v a i eaa do. _ -- 89 *90 109 104 100 
Gas, natural: 
ro88___---------- million cubic feet_ _ 149,590 157,958 169,740 197,900 193,000 
Marketed ________________-__ do- 781,400 196, 300 113,000 130,000 139,000 
Iron and steel:!9 
ron, sponge thousand metric tons E. o st *20 180 
Steel, crude__________-.__--_~- 0r ies mdr = PE 45 
Semimanufactures (wire rod) do— ae a, d zi 29 
Lead, refined (secondary). - - - - - - metric tons 1,500 2,000 2,000 2,000 2,000 
Natural gas liquids 
thousand 42-gallon barrels. _ a 60 50 50 50 
: it n: N content of ammonia .. .. metric tons. _ 176,454 400,772 388,654 459,498 396,900 
etroleum: 
Crude thousand 42-gallon barrels. _ 83,950 83,773 18,249 711,616 69,112 
Refinery products: 
asoline: 
Aviation do- 361 354 271 375 284 
Gerl ce Orso us 18,355 16,795 14,827 15,241 2,822 
Kerosine do- 5,802 4,501 245 3,247 2,145 
Jet fuel. _§_§ _-§____________ so 2,462 2,219 2,538 8,216 1,264 
Distillate fuel oil |... do- 10,705 10,134 11,741 18,991 10,279 
Residual fuel olli do- ’ 45,478 43,521 2,286 29,613 
Lubricantà -__-~- do- 725 1,012 787 
Other: 
Liquefied petroleum gas do- 465 610 759 869 901 
Asphalt do- 201 173 275 273 403 
nspecified |... -------- do- 3.415 2,045 2,091 2,409 2,150 
Refinery fuel and losses do_ _ __ 3,010 2,848 2,910 1,681 2,696 
GC ee do... 101,998 85,882 82,864 84,600 68,344 
Sand and gravel: 
Pitch sand thousand cubic meters_ _ 46 *45 68 86 90 
Other sand and gravel . _ do 642 *500 529 482 500 
e: 
Andesite. - - - --------------- do- 881 NA 15 8 10 
Dior ite do- NA NA 498 3 3 
Limestone: 
For cement manufacture 
thousand metric tons . 323 *350 295 252 210 
Other thousand cubic meters. _ 445 *450 1,056 520 550 
Porcelanite - -- -------------- do. ... 227 eot 94 15 15 
Sulfur, byproduct of petroleum?! 
thousand metric tons_ _ 34 54 77 80 80 


*Estimated. Preliminary. ‘Revised. NA Not available. 


1Table includes data available through June 23, 1982. 
An addition to the countries listed, Antigua, Bermuda, Grenada, and St. Lucia presumabl 
construction materials (clays, sand and gravel, and stone), but output is not reported and avai 


produced crude 
le information is 


inadequate to make reliable estimates of output levels. Antigua also has a petroleum refinery that was closed in 1976 but 


may be operational again in 1981. 


In addition to the commodities listed, other crude construction materials (lime, salt, and sand and gravel) may also be 
produced, but data on such production are not collected and available information is inadequate to make reliable 


estimates of output levels. 
*Reported figure. 


5In addition to the commodities listed, iron ore and 
termination of publication of official statistics, presumably were produ 


ese ore, both produced in significant quantities prior to the 


available information is inadequate to make reliable estimates of output levels. 


*Annario Estadistico de Cuba 1979 and Cuba en Cifras 1980, provide fi 
cobalt content in these individ 
t content of re 


de: 


and sulfide Procure using an ave 
sinter, and 4.5% in total sulfide, the 


oxide, 1.21% of sinter, and 7.56% of sulfide. The remain 


during the period covered by this table, but 


res on nickel-cobalt content of oxide, sinter, 
products of 0.9% in total oxide, 1.1% in total 
rted nickel-cobalt production was determined as being 1.16% of 
er of reported figures would represent the nickel content. 


"The Dominican 5 reports gross weight of ferronickel production. When official data are not available, figures 


for nickel content o 


mine production are determined 


from an average of 37.4% nickel contained in ferronickel 


production. Nickel content of ferronickel shipments is obtained from Falconbridge Dominicana C. por A. annual reports. 


Revised to none. 


*Includes crushed volcanic rock, limestone, diorite, and quartzite used for building stone, aggregate, road construction, 


etc. 
1°Trinidad and Tobago initiated production of pig iron 


a small quantity of steel, but output is not repo 
output levels. 


Limited quantities of sulfur as a byproduct of natural gas may also be produced. 


and av 


and sponge iron near yearend 1980 and may also have produced 
ailable information is inadequate to make reliable estimates of 
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BARBADOS 


In 1981, the real GDP was expected to be 
slightly over $4 billion,? indicating a 1% 
rate of real growth, declining from the 5% 
expansion experienced in 1980. The value 
added by the mineral sector has consistent- 
ly remained well below 1%, and there is no 
basis for assuming more than minor fluctu- 
ations in the future. 

In 1981, Barbados became one of the 
beneficiaries of the Mexico-Venezuela San 
Jose accord, which allows crude oil import- 
ing countries in the Caribbean to receive 
low-interest 5-year loans equivalent to the 
cost of 30% of the oil purchased. These 
loans may be converted to a 2% rate of 
interest, 20-year loan, if the money is used 
to enhance approved energy projects within 
the country. In addition to actively explor- 
ing and developing its own limited crude oil 
reserves, Barbados has strongly support- 
ed the development of alternative energy 
sources, especially solar. Solar energy is 
extensively employed for water heating in 


homes, and solar air-conditioning is under 
experimentation. 

In 1981, Barbados was reported to be 
negotiating the exchange of limestone for 
steel billets from the Iron and Steel Co. of 
Trinidad and Tobago (ISCOTT). 

The new Arawak Cement Co. plant proj- 
ect is jointly owned by the Governments of 
Barbados (51%) and Trinidad and Tobago 
(49%). Credit and loans totaling $80 million 
have been obtained to finance the construc- 
tion of this 1,000-ton-per-day facility. The 
plant is located on the west coast of Barba- 
dos and is scheduled for completion by 1983. 
At full operation it is expected to produce a 
surplus for export. 

Onshore petroleum exploration during 
1981 was concentrated on deep drilling. 
This program did not prove successful, and 
shallow drilling is expected to be resumed 
in 1982. Some deeper drilling may also 
continue. 


BERMUDA 


Bermuda has no known official mecha- 


construction-oriented materials for local 


nism for registering production from its consumption and not of sufficient magni- 
mineral sector. Any production would prob- tude or value to warrant specific Govern- 
ably be in the form of small volumes of ment recordkeeping procedures. 


Table 2.—Bermuda: Foreign trade in mineral commodities 
(Metric tons unless otherwise specified) 


Destinations/sources, 1980 


Commodit 1979 1980 i 
en ess Other (principal) 
EXPORTS 
Petroleum refinery products:! 

Gasoline: 

Aviation 

thousand 1, Salon barrels. _ 926 1,213 ane Bermuda 287. 

Motor 42-gallon barrels. . 269 10,448 -- All to Bermuda. 
Jet fue lil! do 8,607 1.420 e Do. 
Distillate fuel oll do... 410,822 306,770 7 ate and Curacào 287,135; Bermuda 


IMPORTS 
METALS 
Cuminum metal including alloys, all forms a Ji d United Kingdom 17; Canada 1; Italy 1. 
f pair metal including alloys, all forms 
Gold bullion.. n value. .. $220, 278 $386, 140 $251, 303 alte Kingdom $69,426; Italy $46,745; 
nada 
Iror and steel: 
Pig iron, sponge iron- ~- - - - --------- 1 2 2 
Steel, primary forme T5 7 7 
Common steel: 
Semimanufactures: 
, angles, shapes, sections 786.557 86,269 245 United Kingdom 85,650; Canada 374. 
— plates, sheets "68,258 8,599 8, 599 
E at PIRE 15 15 
Tubes, pipes, fitting 13,627 65,401 65,396 United Kingdom 5. 
Castings and forgings, rough - — — 58 3 3 


See footnotes at end of table. 
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Table 2.—Bermuda: Foreign trade in mineral commodities —Continued 
(Metric tons unless otherwise specified! 


Commodity 


METALS —Continued 


Lead metal including alloys, all forms 
kilograms. . 
Nickel metal including alloys, all forma 
Platinum-group metals including alloys, 
unwrought and partly wrought 
troy ounces. . 
Silver metal in ding alloys, unwrought. and 
partly wroug do. 
Tin metal including alloys, all ſorms 
kilograms. _ 
Zinc metal including alloys, all forms do 
Other metals including alloys, all orna 
0 


NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones kilograms 
Cement 
Clays and clay products: 
Crude clays and other refractory materials 
Products 
Diamond, gem, not set or strung 
Fertilizer materials: 
Crude 
Manufactured: 
Nitrogenous 
Phosphatic 
Other including mixed 
Gypsum and plasters 
Lime 
Precious and semiprecious stones except 
diamond: 
Natural 


carats 


kilograms 


value 


Synthetic do 
Salt and brines 
Stone, sand and gravel: 

Dimension stone, crude 

Gravel and crushed rock 

Sand excluding metal-bearing 
Other building materials of asphalt, asbestos 

and fiber cements, unfired nonmetals 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Coal, all grades including briquets 
Petroleum refinery products: 


Duty paid: 
Gasoline 42-gallon barrels 
Kerosine do 
Distillate fuel oil do 
Residual fuel oil do 
Lubricants do 
Liquefied petroleum gas do 
Bituminous mixtures do 

Bonded: 
Gasoline do 
Kerosine do 
Distillate fuel oil do 
Residual fuel oil do 
Lubricants do 
Bituminous mixtures do 


1979 1980 
IMPORTS 

664 462 
132 30 

1 92 

28 49 
21,954 482 
835 328 
1,023 251 
610 507 
7,986 0.872 
65 66 
N20 1.192 
179 560 

19 Nx 

35 4 

35 

757 739 
311 $14 
356 687 
$77,313 $31,469 
$2,032 $9,525 
132 135 

17 l 
15,164 11,967 
62,471 25,489 
95 186 

3 15 

22 1.752 
175,715 152,53% 
1.946 1,606 
835,475 662,583 
401,074 496,791 
4,612 5,323 
37,098 26,845 
10,660 8,332 
219,930 156,072 
385,267 302,936 
382.735 639,404 
533,806 325,707 
501.431 35,532 
K 13.99. 


United 
States 


218 


$19,749 


$7,477 
36 

l 
11,514 
25,489 


70) 


15,046 


Destinations / sources. 1950 


Other (principal) 


France 244. 


United Kingdom 63. 
United Kingdom 35; Canada 3. 
United Kingdom 72. 


United Kingdom 56. 


Switzerland 69; Canada 334. 
Bahamas 9,790; United Kingdom 33. 


United Kingdom 9. 
Italy 217; Canada 207; Brazil 107. 
United Kingdom 186. 


United Kingdom 33. 


Canada 243; United Kingdom 37. 
Canada 201. 
Canada 17. 


RE $4,547; Canada $1,793; Thailand 
$1,380. 

Denmark $1,946; Canada $102. 

Canada 85; United Kingdom 14. 


Canada 453. 


Canada 73; United Kingdom 42. 


Canada 5. 
Mainly from Canada. 


All from Aruba and Curacao. 

Mainly from Aruba and Curacao. 

Venezuela 548,644; Aruba and Curacao 
13,890. 

Aruba and Curacao 342,048; Venezuela 
154,743. 

VAN 2,404; Canada 434; Netherlands 

Venezuela 21,536; United Kingdom 4,998. 

Venezuela 7,242; United Kingdom 308. 


All from Aruba and Curacao. 
Do. 
Do. 

Jamaica 17,486. 

All from Venezuela. 


"Revised. 


Bunkers originating with the Armed Forces of the United Kingdom, the North Atlantic Treaty Organization, and the 
United States and not listed with imports of petroleum refinery products. 


2Less than 1/2 unit. 
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CUBA 


Cuba entered the period of its second 5- 
year plan (1981-85) showing an impressive 
recovery from the poor economic perform- 
ance experienced in 1980. In 1981, the gross 
national product (GNP) reached $27.4 
billion, indicating an overall economic 
growth of 1296 as performance in all sectors 
improved. To curb import demand, main- 
tain the balance of payments position, and 
decrease budgetary deficits, Cuba has 
planned to keep economic growth below 3% 
during 1982. 

Administrative reforms initiated in 1980 
were credited as being contributory to 
1981's economic improvement. More effi- 
cient management was encouraged by key- 
ing performance measurements to profit- 
ability. Managers were judged by whether 
or not their enterprises were productive and 
profitable. Performance has been aided by 
other innovations, such as a new accounting 
system, a new salary system, a new labor 
law, farmer’s markets, and a growing pri- 
vate service sector. The offering of material 
incentives was credited for increased labor 
productivity. 

The trade balance during the first half of 
1981 was reported as substantially positive, 
but it evidently deteriorated during the 
remainder of the year and resulted in a 
deficit of $1 billion. In June, Cuba and the 
Soviet Union signed a new Trade Turnover 
and Payment Protocol for the period 1981- 
85. The agreement provides for a 42% 
increase in trade volumes between the two 
countries compared with the previous 5- 
year period. Trade with market economy 
countries decreased 10% from 1980 as Cuba 
pursued its policy of maintaining a close 
relation between income and expenditure in 
convertible currencies. 

In 1980, petroleum imports supplied 
through the U.S.S.R. accounted for almost 
27% of Cuba's total import trade with that 
country and provided about 9896 of Cuba's 
total oil requirements. In 1980, nickel con- 
centrate made up 4% of Cuba's exports to 
the U.S.S.R. 

During 1981, Cuba continued its policy of 
seeking investors for profitsharing ven- 
tures. To support this policy, Cuba may take 


legislative action permitting the establish- 
ment of joint partnerships with foreign 
interests. 

Czechoslovakia signed an agreement with 
Cuba to supply machinery and other equip- 
ment for extracting and processing chrome 
ores. Cuba expects to pay for the equipment 
by exporting chrome ore to Czechoslovakia. 
Chrome ore production capacity has been 
estimated at 100,000 tons per year, although 
actual production has been considerably 
less than this. At present, production con- 
sists mainly of refractory chrome ore con- 
taining about 38% chromic oxide. Some 
upgraded ore containing about 44% chro- 
mic oxide is also produced. Most of Cuba’s 
chrome ore output is shipped through the 
port at Moa Bay. 

Chrome podiform deposits are mined in 
northeastern Oriente Province in the Moa- 
Baracoa area. Assessed ore reserves in this 
area have been reported at about 6.5 million 
tons, and potential resources may reach 10 
million tons. Another 42 million tons of 
lateritic deposits containing 1% to 3% chro- 
mium must await technological advances in 
metallurgy before development. 

Cuba’s nickel industry performed well in 
1981, despite ongoing rehabilitation and 
expansion activity. Construction of the long- 
planned new nickel oxide plant at Las 
Camariocas in Holquin Province in north- 
east Cuba may begin in 1982. A cooperative 
agreement to build this plant is expected to 
follow an early 1982 meeting between the 
Council for Mutual Economic Assistance 
planning committee and Cuba. Construc- 
tion work continued at the new Punta 
Gorda nickel oxide plant. This 30,000-ton- 
per-year plant will reportedly cost over $500 
million and be operational at the end of 
1983 or early 1984. 

In April 1981, unconfirmed reports were 
widely circulated that Petréleos Mexicanos 
(PEMEX) had discovered crude oil about 15 
miles off the Cuban coast near Havana. 
These reports were later denied, and no 
reliable information has been available as 
to the progress of the joint PEMEX-Cuban 
offshore exploration efforts. 
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Table 3.—Cuba: Apparent exports of mineral commodities! 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
d 2 Other (principal) 
METALS 
n 
Bauxite- ----------------- 277 NA 
Metal including alloys: 
Grap 22.0 —Á——— 725 2,072 _. All to Netherlands. 
Semimanufactures 43 31 ES Do. 
Chromium: Chromitte 16,045 20,031 zm Poland 10,067; Czechoslovakia 5,000; 
Austria 4,939. 
Copper: Metal including alloys: 
Nera J ⁵ͤ¼ͥFb 8 539 823 E All to Netherlands. 
Semimanuſactures 207 l EPA All to Jamaica. 
Iron and steel: 
FRED noce 8 29 2,458 n Spain 2,333; Netherlands 125. 
Steel, primary ſorm ..... 1,627 NA 
Semimanufactures: 
Bars, rods, angles, shapes, sections doe 8 -- All to Jamaica. 
Universals, plates, sheets 1740 NA 
WOOD and strip- - ---------- 286 NA 
ͤö;Ä—w 8 114 NA 
Tubes, pipes, fitting 1152 12 _. All to Jamaica. 
Castings and 'oryings, rough _ __ epe 201 _. Colombia 196. 
Lead metal including alloys: 
)))) ͤ K 119 27 — All to Netherlands. 
Unwrouggnt. ------- d 12 _. All to Costa Rica. 
Nickel: 
Matte and speis s T 335.400 10,835 ae Netherlands 3,587; West Germany 
2,753; Japan 1,797. 
Metal including alloys: 
Unwrou ght 3.788 3,887 _. Czechoslovakia 1,963; “pain 1,547; 
Belgium-Luxembourg 315. 
Semimanufactures 35 NA 
Silver: 
Waste and sweepings 
value, thousands "T $82 25 All to Spain. 
Metal a iii unwrought or 
ba a 5 o $1,980 $29 _. All to Italy. 
Zinc meta including alloys: 
rpg PR 80 148 _. All to Netherlands. 
Semimanufactures 413 NA 
Other: 
Ores and concentrats 5,000 4,811 _. All to Hungary. 
Ash and residue containing 
nonferrous metals 569 993 "M Netherlands 909; Spain 84. 
Oxides, hydroxides, peroxides 3,220 2,400 _. Italy 2,238; France 63; I Nether- 
lands 50. 
NONMETALS 
Cement- -------------------- 105,351 221,517 e French Guiana 138,911; Venezuela 
“iays and clay products 
h ³˙»˙⅛¾;rm coL Iu 677 NA 
Products: 
Refractory including nonclay 
Drick- s nnl NS 2,286 Ex All to Venezuela. 
Nonrefractor / 941 19 S United Kingdom 12; Jamaica 7. 
Iii eee 18 NA 
Precious and semiprecious stones 
value, thousands S $51 ENS P to United Kingdom. 
Salt and brines - --------------- us 1 ass Nicaragua. 
Stone, sand and gravel: 
Dimension stone 1423 2, 377 CN Hungary 1,931; Venezuela 256; 
ombia 150. 
Gravel and crushed rock 3 NA 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural e 186 NA 
Petroleum refinery products 
Gasoline _ thousand 42-gallon barrels 1,436 2,799 = United ngam 857; Netherlands 
Belgium-Luxembourg 596. 
Residual fuel oil _42-gallon barrels. _ 11,442 NA 
Lubricants... _ do- 1.988 NA 
Other: 
Nonlubricating oil _ do- 42 NA 
Bitumen and other residues 
do... ee 6 ei All to Jamaica. 


See footnotes at end of table. 
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Table 3.—Cuba: Apparent exports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


FRevised. NA Not available. 


lOwing to the lack of official trade data published by Cuba, this table should not be taken as a complete 
from various sources that include 


this country's mineral exports. 


1979 


data have been compiled 


1980 


213 


United 


States 


Destinations, 1980 


Other (principal) 


All to Venezuela. 


resentation of 
nited Nations 


information and data published by the partner trade countries. Unless otherwise specified, data are compiled from 

official trade statistics of individual trading partners. 
*Excludes imports by Malta valued at $21,000. 
3Source: Statistical Yearbook of the Member States of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


Table 4.—Cuba: Apparent imports of mineral commodities! 


(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum: 
Oxides and hydroxides 


Metal including alloys: 
Unwrough t.. 
Semimanufactures 


Chromium: Oxides and hyoroxides RA 
5 metal including alloys, all ſorms 


0040 M/ EA 


Metal including alloys: 
Unwrou ght. 
Semimanufactures 

Iron and steel: 
Ore and concentrate 


FIgifon - ——— ⁵ĩ⅛ K. 8 
Ferroallo ys 
Steel, primary forms _ _ _ _ _ _ _ - 
Semimanufactures: 

Bars, toaa angles, shapes, 


Universals, plates, sheets 


Hoop and strip - -- --- - - - 
Rails and accessories 
CA 


Lead: 
%%§;ð— LuL oic eese 
Metal including alloys: 
nwrou ght 


Semimanufactures 
Magnesium metal, including alloys, 
semimanufactures S 
ese: 


Mercur/ 76- pound flasks - 
Nickel in metal including allea. semi- 
manufacture s 
Platinum group metals including alloys, 
unwrought and partly wrought 
value, thousands 
Sive metal including alloys, unwrought 


and partly wroughgt o---- 
See footnotes at end of table. 


1979 


$97 


1980 


3 
125 


352,035 
18,478 
18 
1,581 
7.328 
12,096 
NA 


599 


$1,318 


United 
States 


Sources, 1980 
Other (principal) 


U.S.S.R. 2,250; Japan 78; West 
Germany 4 43. 


United Kingdom 989; Hungary 97. 
Hungary 1,464; Belgium-Luxembourg 
1,063; Spain 34 340. 


All from Yugoslavia. 


All from Japan. 
Japan 1,802; Canada 500; Spain 429. 


De iii 305; United Kingdom 


All from U.S.S.R. 


All from . W. 
Spain 111: West Germany 14. 


Czechoslovakia 23,000; Poland 7,881; 


Spain 5,716. 
X xo 5, 332; Spain 4,104; Hungary 


West Germany 76. 

All from France. 

Japan on “pain. 2,001; Belgium- 
uxembou 


Japan 4,236; 15 x" 105; West 
rmany 2, 65. 
France 598. 


sepon i 313; Belgium-Luxembourg 
All from Belgium-Luxembourg. 


All from Netherlands. 
All from Japan. 
All from West Germany. 


West Germany 3; Japan 1. 


Spain $1,314. 
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Table 4.—Cuba: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Tin metal including alloys: 
Unwrought ---------------- 
Semimanufactures .. _ . kilograms. _ 
Titanium metal including alloys, al all 
forms FFC do_ ___ 
Zinc 
Oxides and peroxides _________- 
Metal including alloys: 
Unwrought. -- 
Other: 
Oxides, hydroxides, peroxides . _ _ _ _ 


Metalloids - - - - -- -- --------- 
Base metals including alloys, all forms 


NONMETALS 


Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, 
Arificalcoruudum -aoa 
Grinding and polishing wheels and 


Asbestos, crude - -------------—- 
Barite and witherite 
Boron materials: Oxides and acids ........ 


Products: 
brick ea et ee 


Nonrefracto 
Diamond, gem, not set or strung 
value, thousands_ _ 
Diatomite and other infusorial earth _ _ _ 
Felds per and fluorspar ___________ 
Fertilizer materials: 
Crude, phosphatic ___________- 
Manufactured: 
Nitrogenous ____________- 
Phosphatic ___ ._________- 
Potassic._______________ 


Other including mixed 
AmmoniaKKaengzg 
Graphite, natural ______________ 
Gypsum and plastertr s 
lodiné mecum 


Mica, all ſorm _ 
Pigments, mineral: Iron oxides, processed 
Precious and semiprecious stones 
value, thousands 
Salt and brines |... 
Sodium and „ compounds: 
Caustic potas 
N pons E eas ene 
Soda aan 
Stone, and and gravel: 
uartz and quartzite:—— --- 
d excluding metal- bearing 
Sulfur: 
Elemental: 
Other than colloidal _______ _ 
en PPP 


Slag, dross and similar waste 
value, thousands 
Oxides and hydroxides of barium, 
magnesium, strontium . 


See footnotes at end of table. 


1979 


119 


1980 


120 
79 


20 
2,345 
180 

65 
103,786 
840 


38,414 
82 


United 
States 


Sources, 1980 
Other (principal) 


All from Denmark. 
All from Japan. 


United Kingdom 1,266. 


All from Belgium-Luxembourg. 
All from Spain. 


West Germany 51; Belgium- 
Luxembourg 13. 

France 527; Japan 4. 

Italy 23. 


Italy 70; Japan 30; France 20. 
Spain 78. 


Spain 15; Austria 5. 

All from Canada. 

All from Spain. 

France 60; West Germany 5. 
U.S.S.R. 63,000; Poland 40,637. 


Spain 581; United Kingdom 259. 


U.S. S. R. N f F United 


Kingdom 3 4 
Italy 43; Prunes 39. 


Japan 315; Italy 9 
All fro: m United Kingdom. 


U.S.S.R. 528,943; Bulgaria 55. 

U. S. S. R. 308,981; Morocco 20,195. 

U.S.S.R. 228, 600: Finland 9,211; West 
Germany 5, 004 


All from West Germany. 


y. 
All from Netherlands. 

All from Japan. 

Austria 480; Netherlands 20. 
France 64. 

Spain 272; West Germany 42. 


Canada 4,001; West Germany 30. 
All from France. 
France 4,000. 
Bulgaria 7,680; West Germany 19. 
aen 93; France 10. 

from Belgium-Luxembourg. 


All from Canada. 

Japan 115; France 10. 

Japan 2; United Kingdom 

Spain 3, 400; B 95. 
Austria 6; Italy 3. 

All from Canada. 


All from Japan. 
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Table 4.—Cuba: Apparent imports of mineral commodities' —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black 4,142 
Coal, anthracite and bituminous ..... J 576, 100 
Coke and semicokkaaea „ r 545, 700 
Hydrogen, helium, rare gases TE 
Petroleum and refine 1 
Crude thousand 42-gallon barrels. _ 244,756 
Refinery products 
Gasoline do- 181 921 
Keros ine o. MS 
Distillate fuel oil |... do- r 56.326 
Residual fuel oil do- r 566,573 
Lubricants s do- T 5635 
Other: 
Liquefied petroleum gas ó 
"NS 
Mineral jelly and wax 
do- 3 
Bituminous mixtures do- eR 
Mineral tar and other coal-, petroleum», 
and gas-derived crude chemicals 378 
"Revised. NA Not available. 


Sources, 1980 
1980 R 
nice Other (principal) 
6,782 -- U.S.S.R. 3,5717; West Germany 3,197. 
1,696 wens Japan 1,694 
3,354 MN All from Japan. 
4 ae All from Netherlands. 
NA 
68 8 All from Italy. 
(8) _—- All from Yugoslavia. 
(8) _. Mainly from Yugoslavia. 
4,453 aa All from France. 
947 -- Portugal 21; Netherlands 16. 
NA 
5 _. Japan 4; Netherlands 1. 
(5) -- Mainly from Japan. 
10468 -- All from United Kingdom. 


lOwing to a lack of official trade data publined. by Cuba, this table should not be taken as a complete presentation of 


this country' 
information and data publi 
official trade statistics of individual trading partners. 
*Source: Official Trade Statistics of Cuba. 
Excludes part of Japanese export valued at $576,000. 
*Excludes part of Japanese export valued at $268,000 


s mineral ai arp These data 


n compiled 
hed by the ind "trade countries. Unless otherwise specified, data are compiled from 


from various sources that include United Nations 


®Source: Statistical Yearbook of the Member States of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


*Excludes Japanese export valued at $2,000 


?Source: Statistical supplement, The British Sulphur Corp. Ltd., London, United Kingdom. 


Lees than 1/2 unit. 
Excludes Japanese export valued at $166,000. 
l^Excludes Canadian export valued at $22,000. 


DOMINICAN REPUBLIC 


A combination of adverse economic condi- 
tions resulted in a 3% real growth rate of 
the 1981 GDP, estimated at $3 billion. This 
was less than the 5% projected early in the 
year. The mining sector accounted for over 
5% of the GDP in 1979 and over 4% in 1980. 
Preliminary data indicate another reduced 
contribution from the mining sector in 1981. 

A general downtrend in the world market 
prices for traditional exports reduced Gov- 
ernment revenue and foreign exchange 
earnings. Ás it became evident that 1981 
income would be less than projected, the 
Government introduced budgetary cut- 
backs. The rate of inflation was held to 
about 896 during 1981, primarily because of 
stable petroleum prices and firm economic 
control measures. 

The export value of the three major 
minerals, bauxite, doré, and ferronickel are 
shown in the following table, in millions of 
dollars. 


Commodity 1978 1979 1980 19817 1982* 
Bauxite 323 321 $19 316 316 
Dore 77 128 260 208 135 
Ferronickel _ 75 123 101 110 70 

Total 175 272 380 334 221 
Share of total 
exports 26% 31% 39% 28% 24% 
*Estimated. Preliminary. 


There was a 50% drop in the price of doré 
between late 1980 and mid-1981. This was 
partly offset by increased production. De- 
pressed world market conditions led to low- 
er than expected production of both ferro- 
nickel and bauxite. 

In 1981, the Government imposed tight 
monetary and import control measures that 
could have a considerable impact on the 
economy. Overall import cost levels were 
down slightly in 1981, leading to an esti- 


THE MINERAL INDUSTRY OF THE ISLANDS OF THE CARIBBEAN 


mated 10% reduction in real cost when 
inflation is considered. An unofficial esti- 
mate of the U.S. share of Dominican exports 
in 1981 was about 78%. About 53% of the 
Dominican Republic's imports originate in 
the United States. 

In 1981, petroleum import costs were 
estimated at $558 million, an 11% increase 
over that of 1980. Petroleum accounted for 
39% of total imports. Nevertheless, this cost 
was still less than projected earlier owing to 
reduced fuel oil requirements by the ferro- 
nickel plant and a decrease in the price of 
fuel oil. 

The acceptance of the Dominican Repub- 
lic into the Mexico-Venezuela San Jose 
crude oil concessional financing accord has 
afforded the Government some relief from 
energy's drain on foreign exchange. The 
introduction of the higher sulfur and salt 
content of Mexican crude oil into the refin- 
ery resulted in a lower yield of higher 
priced products, such as kerosine, jet fuel, 
gasoline, diesel oil, and liquefied petroleum 
gas (LPG). Yields of low-value products, 
such as fuel oil, were higher. Consequently, 
import levels of higher priced products, 
such as LPG and to some extent diesel fuel, 
were increased. 

Production from the bauxite mines 
decreased significantly, reflecting a weak 
demand for aluminum in world markets 
and a continuing reduction in stockpiled 
ore. Aluminum Co. of America ships the 
low-grade monohydrate Dominican ore to 
its Point Comfort, Tex., refinery. 

Expanded production at the Government- 
owned Rosario Dominicana S.A.’s Pueblo 
Viejo gold mine at Cotui, 40 kilometers 
north of Santo Domingo, significantly in- 
creased the volume of doré available for 
export. Production in 1982 was expected to 
decrease, partly because of low gold and 
silver prices. 

In early 1981, the Government signed a 
contract with the British firm, Davy McKee 
Ltd., to construct a gold and silver refinery 
next to the Pueblo Viejo Mine. The $5 
million refinery was scheduled to open in 
mid-1982 with a capacity to refine 75 tons of 
doré annually (2.4 million troy ounces). 
Davy McKee will provide training and tech- 
nical assistance for plant operation. 

Rosario Dominicana continued gold and 
copper exploration work in the area south 
of Pueblo Viejo and north of Maimon. Ro- 
sario Dominicana also conducted gold explo- 
ration near Altagracia in the Haina River 
Valley, and around areas near Miches. 
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None of these locations have been determin- 
ed to have commercially exploitable gold 
deposits. Indications of copper have encou- 
raged a continuation of exploration for this 
metal, although no deposits have been iden- 
tified. 

The ferronickel operation of Falconbridge 
Dominicana C. por A. (Falcondo) continued 
to operate at a loss in 1981. The company 
denied reports that it contemplated closing 
down or phasing out its plant. By the end of 
June, the company was operating only one 
of its three furnaces. Fuel requirements are 
estimated to account for 64% of the overall 
costs. In 1981, operating cash costs were 
estimated to be about $3.14 per pound of 
nickel. This does not include charges for 
overhead, depreciation, and other noncash 
costs. Full capacity operation could reduce 
cash costs to about $2.72 per pound of 
nickel. Falcondo reported a sizable net loss 
of about $28 million for 1981. The Govern- 
ment has demanded $5.4 million in back 
taxes due on undeclared profits in 1972 and 
1973. As nickel prices continued to fall 
during the last half of 1981, the prospect of 
another complete plant shutdown became 
more probable. The last complete shutdown 
occurred during the latter half of 1980. This 
outlook is not encouraging for the Domini- 
can economy from the standpoint of lost 
revenue, decreased availability of foreign 
exchange, and increased unemployment. 

Falcondo reported the discovery of base 
metal mineralization within the Cerro- 
Maimon concession area. Additional explo- 
ration efforts, geological studies, and drill- 
ing were underway. The area is adjacent to 
the Rosario Dominicana mining concession. 
Prospecting has identified traces of copper, 
lead, zinc, gold, and silver. 

Douglas-Robertson and Associates of Col- 
orado completed preliminary studies on lig- 
nite deposits in a 22-kilometer area from 
Sánchez to Arroyo Barril in the Samaná 
Peninsula. A resource base of 86 million 
tons was identified along with indications of 
some associated natural gas deposits. The 
Government announced that studies of 138 
samples revealed that some 45 million tons 
of lignite having an average calorific value 
of 4,682 British thermal unit (Btu) per 
pound could be recovered. West of the 
Sanchez area in the Cibao region there was 
evidence of vast lower grade deposits. 

On the southern peninsula in the eastern 
part of the country, evidence has been 
found of high-grade lignite deposits. In 1982, 
Rosario Dominicana, which funded the 
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Douglas-Robertson studies, expected to 
spend $1.5 million for additional explora- 
tion and studies. This work was expected to 
continue for 3 or 4 years. 

A French Government organization and 
the Dominican Government have agreed to 
prospect for basic minerals in the western 
regions of the Cordillera Central adjacent to 
the Haitian border near Dajabon and San- 
tiago Rodriguez. The Federal Republic of 
Germany's Institute of Geosciences and 
Natural Resources shifted its exploration 
from the Cordillera Central to the Cordille- 
ra Septentrional (northern range). The in- 
stitute has been searching for base minerals 
such as copper, zinc, and lead. 

A West German firm has been conducting 
mineral exploration for iron and titanium 
in the northwest, near Monte Cristi. The 
joint exploration by the Spanish firm Hul- 
lera Vasco-Leonesa S.A. and the Govern- 
ment continued in the Yujo River Basin, 
near Jarabacoa. The group has been search- 
ing for base metals, including gold and 
silver. 

The United Nations has funded a petrole- 
um resources development project and has 
provided technical expertise to assist the 
Government in establishing a laboratory 
and documentary library. 

Canadian Superior Oil Ltd. spudded its 
first wildcat well, the Charco Largo No. 1, in 


their 735,000-acre concession in the Baraho- 


na Basin near Lake Enriquillo in the south- 
west region of the country. In midyear, 
rumors of a discovery were circulated, but a 
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few months later a joint Government- 
Canadian Superior announcement revealed 
that commercially exploitable oil had not 
been found. Canadian Superior was not 
expected to drill again in the immediate 
future. 

Other petroleum exploration efforts were 
underway in 1981. In November, Cariboil 
Dominicana S.A. was drilling the Candelon 
No. 1 well in the San Juan Basin near Elías 
Pifia. The well has a projected total depth of 
20,000 feet. This site was thought to be 
geologically more promising than Charco 
Largo. The well was not completed by year- 
end. Weeks Petroleum Co. reentered the 
Dominican exploration scene with an agree- 
ment to join a local firm, Quisqueya Oil Co., 
to explore the Cibao region in the north- 
central portion of the island. Seismic work 
was undertaken in 1981 and was expected to 
continue in 1982. Western Geophysical Co. 
has begun a $1 million offshore seismic 
exploration program in the south and 
southeastern areas, as well as around the 
Samana Peninsula. 

Concessions for oil exploration have been 
granted on an ad hoc basis, largely free of 
institutional and legal guidelines. The iden- 
tification of lignite reserves in the northeast 
and the possibility that commercial deposits 
of oil may be found have increased pressure 
on the Government to amend the 11-year- 
old mining law. However, action on any new 
mining legislation was not expected in the 
immediate future. 


Table 5.—Dominican Republic: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum: 
Bauxite __________________ 634,729 
Oxides and hydroxides 
Metal including alloys, all forms 
en kilograms - 289,910 
pper: 
Matte ___________- 20 
Metal including alloys: 
Semimanufactures - kilograms_ _ 40 
Gold metal including alloys, unwrought, 
partly wrought, doré bullion 
thousand troy ounces. . 2,694 
Iron and steel 
Serap o so ee eee 1,349 
Pig iron, spiegeleisen, powder, shot _ _ 48 
Ferroalloys: Ferronickel |... 64,500 
Semimanufactures 144 


Destinations, 1980 
1980 


. eh Other (principal) 
585,828 585,828 
222 222 
77 38 Belgium-Luxembourg 39. 
2.039 n All to Switzerland. 
2,528 1,468 Italy 430; Netherlands 380. 
46,581 21,408 Netherlands 20,002; Japan 4,000. 
46 Haiti 41. 
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Table 5.—Dominican Republic: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 " 
í unreg Other (principal) 
METALS —Continued 
Lead: 
Oxides and hydroxides 83 a 
Metal including alloys, all forms .... 12 EY 
Manganese oxides and hydroxides ..... 164 5 
Mercury -------- 76-pound flasks_ _ 640 213 213 
Zinc D including alloys: j 5 
Blu ue powder_______________~- 153 N 
Semimanufactures_ - s 105 ae 
Other: Ash and residue containing 
nonferrous metals 191 426 74 Venezuela 130; Japan 73; Nether- 
ands 73. 
NONMETALS 
Cement 30,852 46,107 500 Mir eis 26,250; French Guiana 
Clays and clay products 
Crude. foe 35 7 1 
Products: 
Refractory including nonclay 
DECK 2 mco 175 86 58 Guadeloupe 20. 
Nonrefractory - -- --------- 714 529 507 St. Thomas 
Diatomilte 55 gi 
Fertilizer materials: 
Crude, phosphatic _ ----------- — 1 _. All to Haiti. 
Manufactured: 
Nitrogenous 61,736 83,078 1,237 Venezuela 20,000; Martinique 13,576; 
Haiti 8,350; Togo 6,625. 
Phosphatic_____________~- 60 100 __ All to Costa Rica 
Potassic. ______________- 911 1,685 -- Costa Rica 1,500; Barbados 90; 
St. Lucia 65. 
Other including mixed 
kilograms.. — 184 ee 
Gypsum and plasters ____________ 190,794 185,849 77,077 Colombia 58,064; Venezuela 31,877; 
Panama 18, 
Illi 8 90 54 54 
Magne site ""-— . 20 — All to Haiti. 
Pigments, mineral, natural 20 the 
t and brins ... 1.758 2 
Sodium and potassium compounds, n.e.s _ 40 x 
Stone, sand and gravel: 
Dimension stone, l " i "n j 
ograms_ _ áo 7. 
Gravel and crushed rock |... 90 c oid 
Limestone other than dimension 244,199 296,768 126,129 Suriname 170,639. 
eim excluding metal- bearing vd 26 26 
er: 
Crude: Meerschaum, amber, jet 
ams 47 e 
"e and dross oc the manufacture 
iron and ste! 70 15 15 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black and gas carbon Jie 5 xis All to Haiti. 
Petroleum refinery products: 
Lubricants _ _ — 42-gallon barrels . 196 ue 
Bitumen and other residues do- 394 126 126 
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Table 6.—Dominican Republic: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 R 
" 9 Other (principal) 
METALS 
Aluminum: 
Alumina -=~ nou oe n 118 110 96 West Germany 10. 
Metal including alloys: 
Unwrougngnt 912 1.594 240 Canada 876; Venezuela 477. 
Semimanufactures T2146 2.551 824 West Germany 504; Canada 458; 
Austria 334. 
Arsenic anhydride and acid ----------- 5 £t 
romium: 
Ore and concentrate kilograms.. . 49 181 181 
Oxides and hydroxides do- 13,000 125 _. All from Italy. 
8 oxides and hydroxides - - - do— 1.187 823 823 
r metal including alloys, all forms 1,702 1,756 285 Canada 883; Chile 477. 
Ge metal, unwrought or partly wrought 
value. . $873 $7,361 $7,361 
Iron and steel: 
j e ———————— 13,566 29,566 29, 566 
Pig iron, spiegeleisen, powder, shot 134 55 18 Japan 37. 
Fraalsd nn 151 938 199 Brazil 360; Taiwan 360. 
Steel, primary forme T4726 5, 516 472 Japan 4,509; North Korea 454. 
Semimanufactures ..-...- 176,340 99,834 14,098 "Rs 41 034: Republic of South Africa 
0,198; West Germany 7,547; North 
Korea 7,360. 
Lead: 
Oxides and hydroxides ------------ 470 793 4 Mexico 750; Canada 30. 
Metal MORE alloys, all ſorm ~~~ -—- 108 42 34 West Germany 7. 
Ore and, concentrate 782 1,042 792 Mexico 250. 
Oxides and hydroxides 1 119 17 Brazil 100. 
Mercur) E 16 pauni flasks _ 4 x 
Nickel metal includi „ all forms a 12 70 70 
Platinum- group me tack uding alloys, 
unwrought and partly wrought 
troy ounces. . 161 Ev 
Selenium, elemental... kilograms. — 220 d s 
Silicon, elemental .. .............-- 5 7 5 Mexico 2. 
Silver metal including alloys, unwrought 
and partly wrought |... troy ounces__ 1,415 579 32 Panama 547. 
Tin metal including alloys, all forms |... 41 53 32 Netherlands 17; West Germany 4. 
Titanium oxides and hydroxides 1,837 1,911 953 Netherlands 399; Colombia 200; 
Japan 200. 
Zinc: 
Oxides, ae „peroxides 205 399 254 Mexico 92; West Germany 28. 
Metal inc naing a loys: 
Unwrought -.--------------- 1,838 1,863 259 Canada 1,604. 
o ;§öÄ eta eee "s 40 40 
od Semimanufactures _ - ---------- 500 190 81 Mexico 70; Canada 39. 
er: 
Ores and concentrates... _ — kilograms_ _ 149 a 
Oxides, hydroxides, peroxides 80 42 21 Netherlands 13; West Germany 6. 
Pyrophoric alloye ss 2 1 (*) West Germany 1. 
Alkali, alkaline- earth, rare-earth metal 1.004 236 1 West Germany 230; Israel 5. 
Metallids. __________________- 28 37 16 West Germany 12; United Kingdom 9. 
Base metals including alloys, all forms 21 112 7 Taiwan 100. 
NONMETALS 
Abrasives, n. e. s.: 
Natural: Pumice, emery, natural 
corundum, ettee 78 97 52 Brazil 18; West Germany 13. 
Artificial corundum -— - - -- --------—- -— 7 Canada 5; Italy 1. 
Grinding and polishing wheels and 
stones _____________________ 28 43 6 Brazil 16; United Kingdom 9; West 
German y 2. 
Asbestos, erudee 485 1,180 31 Canada 1, 8. Republic of South 
Barite and witherite kil 500 Africa 100. 
and witherite ograms_ _ 2m 
Boron materials: 
Borax, natural _________________ 65 116 105 United Kingdom 10; West Germany 1. 
Oxide and acid ________________~- 84 55 48 West Germany 7. 
Gee RE EL eS 18 yes 
„ . ls 5,431 6,655 201 Spain 5,097; Colombia 1,300. 
Chalk. ee unes 1,188 221 21 Colombia 200. 
Clays and clay products: 
Crude ee PNE TERRI RET 2,780 2,798 1,664 United Kingdom 873; Mexico 180. 
Produ 
Refractory including nonclay brick 7,584 1,648 5,858 Mexico 970; Canada 567. 
Nonrefractor /r 14,164 3,303 338 Spain 1,458; Italy 1,181. 
Cryolite and chiolite_ ____________--- 3 aie 
ond, gem, not set or strung.___ carats._ 30,000 5,075 m All from Spain. 


See footnotes at end of table. 
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Table 6.—Dominican Republic: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
y aoe Other (principal) 
NONMETALS —Continued 
Diatomite _ - - - - ----------------- 760 702 440 Mexico 262. 
Feldspar, fluorspar, leucite, nepheline 854 197 197 
Fertilizer materials: 
Crude, phosphatic rockekkkkkk 3 17 17 
Manufacturod: 
Nitrogenouss 126,657 137,845 135,545 Venezuela 1,814; West Germany 456. 
Pepe 19,508 27,140 27,015 Switzerland 125. 
r on ue eid 17,451 43,434 43,434 
Other including mixed 14,574 35,537 30,526 West Germany 5,011 
Ammonia ------------------—-- 155 140 109 West Germany 26; Netherlands 5. 
Graphite, natural ____________-__-- 2 53 53 
Gypsum —— plas teres 192 200 58 United Kin t ^ MA 12; West Germany 69. 
agnes ite e 176 73 Colombia 100; Italy 2. 
Mica, worked, including agglomerated 
splittings - - ----------- kilograms. . 3,334 4,939 202 Japan 3,214; Taiwan 460; West 
rmany 411. 
Pigments, mineral: 
Natural, crude ________________- 203 280 150 Belgium-Luxembourg 125; Ital 
Iron oxides, processed... 114 101 6 United Kingdom 49; Mexico 35; West 
Germany 3. 
Precious and semiprecious stones except dia- 
mond, natural and synthetic . value 391 $1,142 s All from Spain. 
/ ³˙ 88 39 18 Canada 7; Switzerland 1; West 
Germany 1. 
Sodium and potassium compounds, n.e.s 
“asho ( ĩ eS 548 1,711 691 United Kingdom 452; Colombia 200; West 
Germany 153. 
Unspecified |... --------------- 13,454 17,725 17,094 Netherlands 400; Belgium-Luxembourg 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 6 41 41 
// ³ðVA 8 1 42 (4) Canada 41. 
Dolomite, dade dgio 5 grade 261 194 194 
Gravel and crushed rockc gk 53 10 10 
Limestone, other then: 1 rm (4) 5,018 _. All from Spain. 
qua and quartzite 59 109 109 
nd, not metal- bearing 1,942 4,214 4,214 
Strontium minerals_______________- 10 iet 
Sulfur: 
Elemental: 
Colloidal . .......- kilograms.. - 17 8 (1) Mainly from West Germany. 
Other than colloidal ___________ 132 537 529 West Mi 6; Belgium-Luxembourg 2. 
Sulfuric acid including oleum ~- _ _ _ _ __ 1,391 1,415 1.379 Norwa 
8 steatite, soaps tone 812 827 597 Italy 13551 United Kingdom 22. 
Oxides, hydroxides, peroxides of strontium, 
magnesium, barium. - ----------- 155 388 380 West Germany 6; United Kingdom 2. 
Slag, dross, and similar waste: 
From iron and steel manufacture 
kilograms_ _ Non 816 816 
Unspecified do- 1.365 2,203 2,203 
Building me materials of asphalt, asbestos and 
iber cements, unfired nonmetals_ _ _ _ _ 825 1,060 1,031 Canada 18; Spain 7. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 77 115 77 | United Kingdom 38. 
Carbon black and gas carbon: 
Carbon black 121 168 68 Canada 100. 
Gas carbon 167 128 79 Colombia 49. 
Coal, all grades, including briquets _ _ _ _ - _ - 288 73 23 Colombia 50. 
Coke and semicoke._______________- 1.039 810 563 Colombia 247. 
Hydrogen, helium, rare gases 27 17 17 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. 12,137 10, 277 (1) Venezuela 8,565; Curacao 2,990. 
Refinery products: 
Gasoline 42-gallon barrels. . 149,654 30,578 one All from Trinidad and T 
Kerosine and jet fuel 8 9.232 189 1) Mainly from the Netherlan 
Distillate fuel oil _ ____ ~~~ do. _ _ 48,000 ae 
Residual fuel oil... do ... 524,187 18,274 SOR DP 9,057; Aruba 6,227; Curacao 
Lubricants... do... "121,542 163,818 77,075 Curacao 53,893; Venezuela 20,143; 


See footnotes at end of table. 
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Table 6.—Dominican Republic: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 ; 
: gnen Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products —Continued 
Refinery products ntinued 
Other: 
Liquefied petroleum gas 
42-gallon barrels_ _ 17 (3) (!) 
Mineral jelly and wax do- 27,841 23,036 8,167 Japan 1 ata 1,583; West 
rmany 1,117. 

Naphtha and white spirit do. . 13,843 19,526 8,401 Curacao 7,253; Netherlands 3,872. 

Nonlubricating oils _ _ - do- 2475 3,006 2,511 United Kingdom 345; Italy 134. 

Bitumen, petroleum coke, other 

residues do. .. 207,851 135,112 13,516 W 52,641; Curacao 52,176; Aruba 
Mineral tar and other coal-, petroleum-, and mE 
gas-derived crude chemicals 87 283 261 West Germany 10; United Kingdom 5. 
TRevised. 
1Less than 1/2 unit. 
HAITI 


In real terms, the economy grew by about 
1% to an estimated $2 billion‘ in current 
prices. The value added by mining repre- 
sented about 1% of the GNP in both 1980 
and 1981. Both import and export levels 
were down in 1981, but higher prices for 
imports and lower earnings from exports 
widened the trade deficit to $133 million. 
Throughout the year, foreign exchange 
shortages occurred that strained Haiti’s 
ability to import some essential products, 
such as petroleum. 

Early in 1981, the Government enacted 
decrees prohibiting or restricting the impor- 
tation of certain products and also increas- 
ed the wholesale price of some items. This 
action along with other fiscal reforms and a 
proposed new investment code were ex- 
pected to curb imports and improve overall 
future economic performance. 

Haiti has not yet finalized agreements 
with Mexico and Venezuela for participa- 
tion in the San Jose accord for financing of 
crude oil imports. 

Reynolds Metals Co. was expected to close 
their Miragoáne bauxite operation by the 
end of 1982. Reynolds claimed the high 
silica content of any remaining ore has 
made further mining impractical, especially 
in view of the depressed aluminum market. 
Haiti has appealed to other members of the 


International Bauxite Association (IBA) for 
assistance should Reynolds leave. The IBA 
agreed to send a team of investigators to 
assess the remaining bauxite reserves in an 
attempt to develop some alternative options 
for Haiti in the event of full closure. 

Under a 1980 contract with the United 
Nations Development Program, the gold 
potential of volcanic deposits in northern 
Haiti has been under investigation. The 
areas include Milot, south of Cap Haitien; 
and Mont Organisé and Boise de Laurence, 
near the border with the Dominican Repub- 
lic. The $2 million evaluation project is 
scheduled for completion early in 1983. 

In cooperation with the Institute of Geo- 
sciences and Natural Resources of the Fed- 
eral Republic of Germany, a coal explora- 
tion project was initiated in September. The 
program is scheduled to terminate early in 
1982 following the investigation of lignite 
deposits in the Maissade region in west- 
central Haiti. 

Anschutz Corp. planned to commence 
drilling a petroleum exploration well in late 
1981 or early 1982. The selected site lies in 
the eastern Plateau Centrale area near 
Lake Saumarie, directly west of an aban- 
doned well drilled during 1981 in the Do- 
minican Republic by Canadian Superior Oil 
Ltd. 


JAMAICA 


In real terms, the 1980 GDP decreased 
5.4% from that of 1979 and represented the 
seventh consecutive year of economic de- 


cline. The Government initiated an econom- 
ic recovery program designed to secure 
balance of payments assistance, increase 
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foreign exchange earnings, and increase 
new investments from domestic and foreign 
sources. There was a slight recovery in 1981 
as the GDP reached about $3 billion, and 
real growth was estimated at 1.5%. 

In 1980, bauxite and alumina activities 
represented 14% of the GDP at current 
prices, and other mining activities account- 
ed for less than 1%. In that year, bauxite 
and alumina sales were valued at $732 
million and represented over 76% of total 
exports. Although exports of bauxite and 
alumina increased during the first half of 
1981 over those during the same period of 
1980, the industry announced a series of 
production cutbacks that left total 1981 
bauxite production and export volumes well 
behind those for 1980. Alumina, on the 
other hand, showed a slight increase in 
export volume because cutbacks were not 
expected to have a pronounced effect until 
1982. 

Reduced bauxite production during 1981 
and 1982 was expected to lower Govern- 
ment revenues from the bauxite levy and 
royalty payments to $198 million in 1981 
and $167 million in 1982. Earlier estimates 
of these revenues were $222 million for 
fiscal year 1981 and $247 million for fiscal 
year 1982. If the announced sale of 1.6 
million tons of bauxite to the United States 
for its stockpile is finalized in 1982, the 
bauxite revenues for that year could in- 
crease from the $167 million figure to about 
$211 million. Nevertheless, the prospect of 
losses in revenues and foreign exchange 
earnings caused Jamaica to undertake bud- 
getary readjustments. The financial losses 
could be of sufficient magnitude to throttle 
Jamaica's economic recovery program. 

The Government continued its efforts to 
secure agreements for alumina and bauxite 
sales. At yearend, negotiations were pend- 
ing on the possible sale of 1 million tons per 
year of bauxite to the U.S.S.R., starting in 
1982. The 1979 agreement with the U.S.S.R. 
for the sale of 50,000 tons of alumina per 
year at $180 per ton c.i.f. has undergone 
several contract renegotiations. The price 
was finally set at $205 per ton c.i.f. for the 
1980 delivered volumes. The alumina price 
was again negotiated to $245 per ton c.i.f. in 
1981. 

In November 1981, it was announced that 
the United States would acquire a total of 
1.6 million tons of bauxite from Jamaica for 
the National Defense Stockpile. The baux- 
ite, valued at about $56 million, would 
reportedly be paid for through a combina- 
tion of cash, the exchange of surplus U.S. 
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stockpile materials, and by the barter of 
agricultural commodities from the U.S. De- 
partment of Agriculture stockpile. Final 
details were expected to be completed early 
in 1982. This was an auspicious sale for 
Jamaica in view of the production cutbacks 
scheduled for 1982. 

In 1980, petroleum imports were valued 
at $418 million and accounted for 37% of 
total imports. In 1981, petroleum costs rose 
to $497 million, but their share of total 
imports decreased because of an overall 
increase in imports. Total petroleum import 
volumes decreased slightly in 1981, primari- 
ly because of lower domestic consumption. 
Consumption by the international sector— 
the alumina, aviation, and shipping in- 
dustries—increased slightly over that of 
1980. Jamaica maintained its ongoing ener- 
gy conservation programs and the develop- 
ment of alternative energy sources. 

Company contracts with the National 
Workers Union, which represents the baux- 
ite workers, expired on January 31, 1981. 
Strikes were threatened several times 
throughout the year as negotiations repeat- 
edly failed to resolve differences regarding 
wage increases and benefits. The year end- 
ed without settlement, and the likelihood of 
strike action during 1982 became a strong 
possibility. 

Plans for doubling the 550,000-ton-per- 
year capacity at Jamalco's Clarendon alu- 
mina refinery were revised following the 
withdrawal of the three Norwegian firms 
from partnership negotiations. The Govern- 
ment subsequently announced it would re- 
duce the proposed increase in capacity to 
340,000 tons per year at a cost of $210 
million. It was reported that one of the 
three Norwegian firms, possibly Norsk Hy- 
dro, may rejoin the venture at a later date. 

The possible use of coal as an alternative 
energy source to petroleum continued to be 
considered. In 1981, the United States sign- 
ed an agreement with Jamaica to finance 
studies on the feasibility of converting some 
industries from petroleum to coal. The 
study will include the conversion of the 
major energy consumers, such as the baux- 
ite, alumina, cement, and electrical gener- 
ating plants. It has been suggested that U.S. 
coal could be imported at a cost of about $50 
per ton. One method of transportation sug- 
gested was the use of empty bauxite ore 
carriers returning to Jamaica. 

Another opportunity to lessen petroleum 
dependence would be the development of 
domestic peat deposits. A study of these 
deposits indicated that they could provide 
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up to 40% of Jamaica's energy needs for as 
long as 30 years. An environmental study 
was underway to assess any possible ecologi- 
cal damage to fish-spawning areas and oth- 
er forms of wildlife that might be caused by 
peat mining. 

The best peat deposits were reported to 
occur in the upper Black River area in St. 
Elizabeth Parish, and in the swamps near 
Nagril along the western coast in West- 
moreland Parish. The deposits were describ- 
ed as averaging 30 feet in thickness with the 
potential of yielding about 20 million tons of 
dried peat. Samples sent to Ireland for 
testing were reported to have generated 
6,000 to 8,500 Btu per pound. 

Jamaica's drilling program for domestic 
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petroleum resources began in November 
after favorable seismic studies by the state- 
owned Petroleum Corp. of Jamaica and the 
Norwegian Government. The search is fi- 
nanced by a $23.5 million loan from the 
Inter-American Development Bank and a 
$7.5 million loan from the International 
Bank for Reconstruction and Development 
(World Bank). Conducted under the supervi- 
sion of Petro-Canada and Parker Drilling 
Co., onshore drilling was underway in the 
western region of Jamaica. Two more 
onshore sites have been targeted for drill- 
ing, one in the central region and one in the 
eastern. Drilling was expected to reach a 
depth of 12,000 feet. 


Table 7.—Jamaica: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum: 
Bauxite and concentrate thousand tona. . 6,469 
Oxides and hydroxides do— 2.061 
/// ee eme 10,254 
Metal including alloys 
TOR Se be eee eee 357 
Unwrought ------.--------- 12 
Semimanufactures 3,355 
Copper metal including alloys, scrap - - - - - — 15 
Gold: 
Waste and sweepings _ - - - - - — - value. . $38,328 
Metal including alloys, unwrought and 
partly wrought. __________ do... $48 
Iron and steel: 
Se LLL t 123 
Semimanufactures: 
Bars, rods, angles, shapes, sections 72,932 
Universals, plates, sheets 5,714 
Rails and accessories 2 
Tubes, pipes, fittings... — 1,391 
Castings and forgings, rough . _ — — _ 14 
Oxides and hydroxides 18 
Metal including alloys, unwrought and 
„ i Sos aah TOES 4 
Waste andsweepings -~ ------- value $32,777 
Metal early aa unwrought and 
TD troy ounces. . 5,123 
Tin metal including alloys: s 
PL oe o te eee ipte iere 
Unwrought and my impii dig EE 219 
Zinc metal including alloys, crap 34 
Other: Oxides and hydroxides of 8 
manganese, cobalt 15 
NONMETALS 
8 icc A ⁵⁵¼¼-q— vdo 8 3,425 
JJ 8 value 3 
ETE clay products: 
Refractor including nonclay 
Nonrefracto ory . value 236.794 
Gypsum and plasters ns 21,062 


See footnotes at end of table. 


Destinations, 1980 
1980 : 
n Other (principal) 
6,146 6,146 
2,491 469 United Pingat 531; Norway 458; 
U.S.S.R. 213 
9,261 1,427 Dominican Republic 3,473; Trinidad 
and Tobago 2,138; Venezuela 1 ,951. 
2,585 2,554 United Kingdom 31. 
582 NE eee and Tobago 492; Guyana 52; 
148,055 97 United Kingdom 147,844; Belgium- 
Luxembourg 82. 
(È) _. All to Canada. 
1,005 — Trinidad and Tobago 1,002. 
5,374 -- Trinidad and aoe 3, 275; St. Lucia 
i i 566; Grenada 391. 
-- Trinidad and Tobago 312; Barbados 
132; Guyana 94. 
8,386 e Trinidad and Tobago 7,436; Cuba 950. 
$36,182 $36,182 
225 225 
85,398 85, 398 
145 145 
19,679 -- United Kingdom 19,639; Spain 40. 
245 _. All to Barbados. 
24 -- Cayman Islands 23; Canada 1. 
$1,286 HET Cayman Islands $950; Bermuda $336. 
18,525 6,116 Trinidad and Tobago 29,982; Haiti 


13,066; Colombia 12,220. 
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Table 7.—Jamaica: Exports and reexports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 ; 
d Aree Other (principal) 
NONMETALS —Continued 
Life a suec oe 1,813 925 -- Trinidad and Tobago 921; St. Lucia 4. 
Salt and brines ~- - - - - ----------->-- 554,531 3,902 _. Trinidad and Tobago 2,384; Barbados 
8 n aig 991; Haiti 392. 
ium and potassium compounds, n.e.s.: 
F T 445 400 — All to Dominica. 
Stone, sand and gravel: 
Dimension stone, ease "d worked? _ _ _ 315 18 — All to Canada. 
Gravel and crushed stone 4 36,341 2,961 Cayman Islands 33,375; St. Lucia 5. 
Sand excluding 5 5 A 6,259 — All to Cayman Islands. 
Sulfur: Sulfuric acid, oleum ----------- 188 143 _. Trinidad and Tobago 112; Haiti 23; 
Barbados 8. 
Other: 
Crude, natural kil 105 ates 
Slag, dross and similar waste, not metal- 
PF! ²˙w ee ae EN 500 zi All to Guatemala. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 209 349 2E Ca man pianoa 220; Netherlands 
ntilles 104. 
Hydrogen, helium, rare gases 1 2 E Mainly to Cayman Islands. 
Petroleum and refinery products: 
Crude and partly refined 
42-gallon barrels.. . 780 1,408 ae All to Cuba. 
Refinery products: 
Gasoline: 
Aviation do- 32,95 TU 
Motor do.... 272,424 34,292 — All to Guadeloupe. 
Jet fue! do- 3,799 6,598 6.598 
Distillate fuel olli do 296,816 24.574 214 West Germany 8,158; Singa re 
5,164; United Kingdom 3,34 
Residual fuel oil... do $533,803 109,418 (3) Panama 96,089; Norway 6, 848. 
Argentina 8, 598. 
Lubric antes do 166,024 110,428 0) Guyana 14, 298; Suriname 13,726; Do- 
minican Republic 12,458; Nether- 
lands Antilles 9,286. 
Other: 
Liquefied petroleum gas do—- 3 13 13 
Mineral was do... 2 "M 
Bitumen and other residues 
do... 22,592 23,840 Bermuda 12,805; Cayman Islands 
8,745; Canada 1,751. 
"Revised. 


1Unreported quantity valued at $168. 


*Totals exclude an unreported quantity valued at $986 in 1979 and an unreported quantity shipped to Bermuda valued 


at $281 in 1980. 


Less than 1/2 unit. 
Table 8.—Jamaica: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 : 
á S Other (principal) 
METALS 

Aluminum: 

Oxides and hydroxides 18 45,268 2,272 West Germany 42,979. 

Metal including alloys: 

Unwroughnt 50,615 839 5 Canada 832; United Kingdom 2. 
6llllf!dvx! ER 195 ER All from Canada. 

p Semimanufactures. ---------- 2,136 1,274 715 United Kingdom 230; Canada 189. 

pper: 

Cl!!! —— 6 2 2 
Metal including alloys 
Dee ere ee n value $596 2 
Unwrougkgnt „ 8 1 (à Mainly from United Kingdom. 

add: Semimanufactures 6.222 35,943 35, 250 United Kingdom 561. 

Waste and sweepings _ ------- value__ $10,221 ve 

Metal including alloys, unwrought and 

partly wrought- - ----- troy ounces. _ 6,623 31,058 32 Canada 30,897. 


See footnotes at end of table. 
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Table 8.—Jamaica: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 > 
á oe Other (principal) 
METALS —Continued 
Iron and steel: 
DCIAD 2 eS eL LEE value $562 $31,124 $5,782 Hong Kong $25,342. 
Pig iron, cast iron, powder, shot do- 36,936 $6,832 $5,315 United Kingdom $1,517. 
Ferroalloys JJ ĩᷣͤ KT 209 45 (1) Mainly from Canada. 
Steel, primary forme 12,986 3, 093 8⁴ Canada 2,923. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 11,685 3, 481 1,038 United Kingdom ,218; Belgium- 
ban 68.823, Unit 
Universals, plates, sheets _ _ _ _ _ _ _ - 23,644 74,589 1,610 Japan 66,823; nited npo 2,860. 
Hoop and strip .. „ 379 340 191 United Kingdom 137; Japan 12. 
Rails and accessories 217 570 568 United Kingdom 2. 
Wire gap e a ea i 77,335 32,164 946 United Kingdom 30,481; Belgium- 
Luxembourg 392. 
Tubes, pipes, fittings - - - - - -- ---- 18,136 3,699 2,673 United Kingdom 435; Canada 291. 
à Castings and forgings, rough |... 117 264 11 Canada 164, United Kingdom 89. 
Oxides and hydroxides ___________ _ 40 227 35 Mexico 188; Venezuela 2. 
Metal including alloys: 
Sera) ss eS 52 mee 
Unwrought _______________- 20 39 s All from United Kingdom. 
Semimanufactures 26 3,330 3,330 
Manganese: Ores and concentrates 139 189 mae United Kingdom 134; Belgium- 


Luxembourg 35; West rmany 20. 
Molybdenum metal including allo 


unwrougngnt ilograms. _ 1 zm 
Nickel metal including alloys: 
Unwroughggnt. ! value 371 DUM 
Semimanufacture s 13 23 22 Canada l. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
T troy ounces. _ 2,636 707 289 Canada 225; United Kingdom 193. 
ilver: 
Ore and concentrate value. . $449 $14 $14 
Waste and sweepings ____ _ _ _ _ do. $1,981 cm 
Metal including alloys, unwrought and 
partly wrought. . troy ounces. . 166,927 13,921 8,453 United Kingdom 5,401. 
Tin metal including alloys: 
SJJJCõ˙—¹bᷣð y ⁊ĩ ee 4 e 
Unwrought ..............-..- 105 11 S Mainly from Denmark. 
Semimanufactures - - -- --------—- 11.081 6,856 2,404 United Kingdom 3,222; Japan 1,161. 
Titanium oxides and hydroxides 201 172 38 Canada 80; nited Kingdom 54. 
Tungsten metal including alloys, an ous 
ilograms. - S5 25 25 
Uranium and thorium metals including alloys, 
all forms ---------------- On 4a. 12 PES 
Zinc: 
Oxides and peroxides 80 4 3 West Germany 1. 
Metal including alloys: 
„ ee ee ee I 49 1,019 ER All from Canada. 
Unwrought ________________ 1,210 458 T" Do. 
Blue powder 11 50 Ac All from United Kingdom. 
Semimanufacture s 199 32 32 
Other: 
Ores and concentrate s 2,661 2 -— All from United Kingdom. 
Oxides of chromium, manganese, cobalt 
kilograms. _ 544 1,704 1,685 West Germany 19. 
Ash and residue containing nonferrous 
metals — ee K 8 33 xe 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc . _ 7 14 14 
Dust and powder of precious and semi- 
precious stones value. _ m $492 a All from the United Kingdom. 
‘Grinding and polishing wheels and stones _ 14 17 12 United Kingdom 3. 
Asbestos, eru le 370 4 (3) Mainly from Canada. 
Boron materials: Crude, natural borate _ _ _ _ n xe 
Cement. à cues t a 6e c vL Mere 5,985 8,412 554 Cuba 7,732; United Kingdom 117. 
%%%. e ne eae 13 20 (à) Mainly from West Germany. 
Clays and clay products: 
Crude RAE 447 365 323 United Kingdom 39. 
Products: 
Refractory including nonclay brick __ 40,311 2,0009 11.717 Canada 252; United Kingdom 130. 
Nonrefractory..--------- value. _ $884,790 $560, 332 $111,158 Trinidad and Tobago $300,113; United 


Kingdom $136,413. 
See footnotes at end of table. 
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Table 8.—Jamaica: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


Cryolite and chiolite________________ 
Diamond: 
Gem, not set or strung- ___ _ _ _ _ value 
Industriaalala 
Diatomite and other infusorial earth _ _ _ _ _ _ 
Feldspar, leucite, nepheline 
Fertilizer materials: 

Crude: 
Nitrogenouss 
Phosphati c 

Manufactured: 

Nitrogenous ________________ 


Phosphati c 
Potassie: eee nile 


Ammonia ___________________-— 
Graphite, natural 
Gypsum and plasters 
Lime RE . a 
Magnesite, rule 
Mica: 

Crude including splittings and waste 

Worked including agglomerated splittings 

kilograms_ . 


Pigments, mineral: 
Natural, crude ________________~- 
Iron oxides, processed... 
Precious and semiprecious stones except 
diamond 


Sodium and potassium compounds, n. e. s.: 
Caustic soda_ - - - --------------- 


Caustic potash 
Soda ash 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 
Wor keel. 
Gravel and crushed rock... 
Limestone except dimension _ _ value 
Sand excluding metal- bearing 
Sulfur: 
Elemental: 
Colloidal __________________ 


Sulfuric acid, oleum -—------------- 
Talc, steatite, soapstone, pyrophyllite 
Other: 

Crude RE 

Slag dross, and similar waste, not metal- 

bearing ------------------—- 

Building materials of asphalt, asbestos and 

fiber cements, unfired nonmetals_ _ _ _ _ 


MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 
Carbon black 


Coke and semicoke. |... _ 
Hydrogen, helium, rare gases 
Peat including briquets and litter value 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. _ 
Refinery products: 
Gasoline: 
Aviation do- 
Motor do- 
Kerosine and jet fuel! do- 
Distillate fuel oll 8 
Residual fuel olli do_ ___ 
Lubricants ____________ do- 


See footnotes at end of table. 


1979 


1.016 
28,644 


13,799 
8.780 


344 


10 
7 


$46,126 
21,904 


301,830 
26 
13,176 
1.888 
8.157 
64 


$454 
230 


8,353 


310 
1,056 
828 
277 
10,037 


301 


1980 


$11,162 
hot 


4 


1,433 


28,871 


(3) 
68 


$2,007 
28,702 


404,314 


29 
3,215 


United 
States 


$11,162 


I 


28,671 
403,791 


29 
2,494 


Sources, 1980 


Other (principal) 


All from Sweden. 
United Kingdom 2. 


All from Canada. 


Trinidad and Tobago 21,468; St. Lucia 
Netherlands 10,641. 
M 774: United 
United Kingdom 111. 
United Kingdom 4. 

Do. 
Norway 36; Belgium-Luxembourg 1. 
United Kingdom 2. 


All from United Kingdom. 
Mainly from West Germany. 


All from Australia. 
Canada 24. 


Sa 228; Belgium-Luxembourg 
191. 
France 514; Netherlands 135. 


Italy 2. 
Italy 8. 


United Kingdom 721. 
Netherlands 3. 
United Kingdom 1. 


Cuba 4; United Kingdom 2. 


United Kingdom 52. 
Venezuela 455; Mexico 220. 


West Germany 96; United Kingdom 11. 
United Kingdom 41. 


Venezuela 6,629. 


All from Netherlands Antilles. 


Mainly from Netherlands Antilles. 
All from Netherlands Antilles. 
Netherlands Antilles 6,815; Trinidad and 
ices 662. 
peed ants Antilles 16; Trinidad and 
obago 4. 
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Table 8.—Jamaica: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum and refinery products —Continued 
Refinery products ntinued 


Other: 
Liquefied petroleum gas 
thousand 42-gallon barrels. _ 228 
Mineral jelly and wax do... 12 
Nonlubricating oils do... 


Bitumen and other residues 


rcc 2 
Mineral tar and other coal-, petroleum-, and 
gas- derived crude chemicals 22 
TRevised. 
lLess than 1/2 unit. 


2Excludes unreported quantity valued at $468. 
Unreported quantity valued at $649. 


Sources, 1980 
1980 f 
e Other (principal) 
156 8 Venezuela 147. 
13 7 United Kingdom 3; West Germany 1. 
2 1 Mainly from United Kingdom. 
37 5 Netherlands Antilles 32. 


MARTINIQUE AND GUADELOUPE 


Martinique and Guadeloupe are Overseas 
Departments of France. Their economies 
have been supported by that country. 

Guadeloupe’s mineral industry has been 
limited to the production of construction- 
oriented materials and pumice. There is 
also a small clinker grinding plant with a 
capacity of 250,000 tons of cement per year. 


Martinique’s mineral industry has been 
similar to that of Guadeloupe, except that it 
has a small petroleum refinery located at 
Fort de France. Crude oil has usually been 
imported from Venezuela and Saudi Ara- 
bia. Refinery products have been used do- 
mestically and exported to Guadeloupe. 


Table 9.—Martinique: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum metal including alloys: 
SS —W—WAG—B—AAAA eee hee 29 
Unwroughgntl. „ (3) 
ii sid eta] including alloys: 
0!!! . ee eee S 182 
Semimanufactures_ |... - 2 
Iron and steel: 
FO RANT ee hee 6,615 
Semimanufactures: 
Bars, rods, angles, shapes, sections 8 
T e plates, sheets 30 
ipes, fittings ________ 288 
Lead etal tt including alloys, crap 42 


Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands_ _ $1 
Other: Alkali, alkaline-earth, rare-earth 
metals do— 83 


eme nen‚ Lo Iceng 6,279 
Clay products: Nonrefractory „ 58 
Fertilizer materi 

Crude, phosphatic FFF M 

Manufactured, mixed __________ 128 

Ammonia ~- ------------——- "S 
Stone, sand and gravel: 

Gravel and crushed rock 

Sand excluding metal- bearing gu 
Other: Crule—ꝶ Se 


See footnotes at end of table. 


Destinations, 1980 
1980 United 


States Other (principal) 
49 8 1 dar pid 26; France 9; 
pea um-Luxembourg 6. 
5 en All to Netherlands. 
255 Em France 170; West Germany 80; 
Belgium-Luxembourg 5. 
(?) -- All to Guadeloupe. 
(3) Lanes All to France. 
2 — All to Guadeloupe. 
3 -- Grenada 2. 
32 -- Guadeloupe 28; French Guiana 3. 
37 Ss France 19; West Germany 18. 
9,486 Da All to French Guiana. 
110 3 Guadeloupe 76; Montserrat 31. 
20 8 All to Guadeloupe. 
1 xs Do. 
21 — All to French Guiana. 
4,510 X All to Colombia. 
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Table 9.—Martinique: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Commodity 1979 1980 United 
States 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products 
Gasoline .. thousand 42.gallon barrels 420 512 usd 
Kerosine and jet fuel do... 440 361 Lx 
Distillate fuel olli do... 265 238 2 
Residual fuel oli do. ... 315 348 n 
[gn emis petroleum gas do. 94 80 ER 
ricants _ — 42-gallon barrels... 70 96 — 
!Less than 1/2 unit. 


Destinations, 1980 
Other (principal) 


All to Guadeloupe. 
Do. 
Do. 
Do. 
Mainly to Guadeloupe. 
All to Guadeloupe. 


Table 10.—Martinique: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1979 1980 United 
States 
METALS 
Aluminum: 
Oxides and hydroxides 
value, thousands zu $2 $2 
Metal including alloys, semi- 
manufactures |... 171 208 123 
Chromium: Oxides and hydroxides 
value, thousands $2 ae 
Copper metal including alloys, semi- 
manufacturess 76 104 3 
Iron and steel: 
Pig iron, ferroalloys, powder, shot a 1 Eod 
Semimanufactures: 
Bars, rods, angles, shapes, sections 14,936 15,875 3 
Universals, plates, sheets 4,625 6,493 (1) 
Hoop and strip... -- ----- 6 3 a3 
ils and accessories 107 3 tes 
WIS. Lo i ee ee 208 465 TR 
Tubes, pipes, fittings __._____ 6,229 10,852 11 
Castings and forgings, rough .. _ 82 144 EN 
Oxides and hydroxides |... — 6 6 nye 
Metal including alloys, unwrought 
and semimanufactures _ _ _ _ _ _ _ _ 7 16 DA 
Mercur value, thousands T $3 d 
Platinum:group metals including alloys, 
unwrought and partly wrought do- $1 $1 "E 
Silver metal including alloys, unwrought 
and partly wrought |... do. ..- be 7 s 
Tin metal including alloys, semi- 
manufactures _______________ 1 1 "m 
Titanium: Oxides and hydroxides . .. . . _ 216 210 SER 
inc: 
Oxides and hydroxides |... . 17 14 er 
Metal including alloys, semi- 
manufactures _____________ 11 24 -— 
Other: 
Alkali, alkaline-earth, rare-earth 
metals . __ value, thousands 32 81 um 
Metals including alloys, unwrought 
and semimanufactures _ _ do- $30 $38 — 
NONMETALS 
Abrasives, n.e.s.: 
brin Pumice, emery, corundum, in = 
Artificial corun dumm 6 12 NM 
Grinding and polishing wheels and 
stones 29 26 IE 
Asbestos, eruldee 33 53 c 
Barite and witherite. _ 3 m 
Cement. ß 37,866 11,361 ES 
Re Ce a ee EIE PE 104 89 ae 
veyron and clay products: 
% ee TEN RIE 62 121 T 


See footnotes at end of table. 


Sources, 1980 
Other (principal) | 


France 82; United Kingdom 2. 


France 93; F 6; 
United Kingdom 2. 


All from France. 

France 12,126; Belgium-Luxembourg 
2,395; West Germany 1,351. 

France 6,332; Barbados 68. 

All Tom France. 

France 389; ree tee ORO 71: 
Guadeloupe 3 

dic 10,4 2 Belgium-Luxembourg 

france 112 Belgium- Luxembourg 32. 

West Germany 5; France 1. 


All from France. 
Do. 


S S PFF 


Do. 
France $37; Switzerland $1. 


All from France. 

Do. 
France 25; West Germany 1. 
Italy 49; France 4. 


France 11,320; Italy 41. 
All from France. 


Do. 
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Table 10.—Martinique: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 i 
? 1 1 80 Other (principal) 
NONMETALS —Continued 
Clays and clay products —Continued 
Products 
Refractory including nonclay 
e ß 167 89 19 France 70. 
Nonrefractory - - --------- 8,607 10,970 5 prono d ; Italy 4,269; Haiti 350; 
pain 
Diamond, industrial value, thousands. _ e $5 PT France $3; Belgium-Luxembourg $2. 
Diatomite and other infusorial earth .. .. - 16 6 ue All from France. 
Fertilizer materials: 
Crüde8- o o or E ee 52 (!) - Do. 
Manufactured: 
Nitrogenous 2,138 6,899 E Trinidad and Tobago 5,899; Domini- 
can Republic 750; Netherlands 249. 
Phosphatic. c 221 68 P Netherlands 50; France 18. 
Potassic. - - - - ----------- 1,098 648 Si All from Dominican Republic. 
Other including mixed 17,033 22,564 1 Dominican Republic 13, 269; Nether- 
lands 6,675; France 1,579. 
Ammon ia 21 23 ee All from France. 
Graphite, natural _____________~- PRI 1 m Do. 
1 and plasters s 4,473 4,412 Ee Do. 
FEI... 88 433 230 Em Do. 
Mica, worked including agglomerated 
splitting value, thousands 2 31 es Do. 
Pigments, mineral, processed iron oxides - 17 23 ee) Do. 
Precious and semiprecious stones 
value, thousands $11 $28 24 France $15; Brazil $13. 
Salt and brines _______________~- 2,400 2,526 a West Germany 1,024; France 723; 
United Kingdom 661 
Sodium and potassium compounds, n.e.s.: 
cautie Moda As aha lA Se ea DI 113 95 ii. All from France. 
Soda ass 22 15 T Do. 
Stone, eni and gravel: 
Dimension stone: 
rede and partly worked 20 cu 
Worked... ------------- 49 56 Hz France 30; Italy 25. 
Dolomite. s chiefy ref 1 grade 5,632 2, 389 Da All from France. 
Gravel and crushed rock 25 47 ie Do. 
5 ione excluding 5 3 327 292 e Mainly from France. 
ulfur: 
Elemental, other than colloidal .. .. .. _ 13 11 EM All from France. 
Sulfuric acid, oleum mm 166 162 3 France 159 
ont steatite, soapstone, pyrophyllite ... 48 32 8 All from France. 
er: 
COU eh AA euo 126 169 29 West Germany 72; Netherlands 54; 
France 14. 
Slag, dross, and similar waste, not 
metal- bearing 1 es 
Buildi materiale of asphalt, asbestos 
and fiber cements, unfired 
9 6!!! 2,217 2.372 E France 2,356; Barbados 14; 
Guadeloupe 2. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 118 31 — All from France. 
Carbon black value, thousands $1 M 
Coal: Briquets of coal |... any. NA 18 T Do. 
Hydrogen, helium, rare gases 8 13 11 France 2. 
Petroleum and refinery products: 
Crude and partly refined 
thousand 42-gallon barrels. _ 1,433 1,100 xe All from Saudi Arabia. 
Refinery products 
Gasoline 42 gallon barrels. _ 9,979 13,558 26 Netherlands Antilles 10,710; Trini- 
dad and Tobago 2,618. 
Kerosine and jet fuel _ do- 124 16,329 ee Trinidad and Tobago 16,290; 
- , France 39. 
Distillate fuel oil do- 2,111 477 EUN Trinidad and Tobago 462; France 15. 
Lubricantss do- 2,476,614 1,388,688 3,108 Venezuela 1,015,203; Netherlands 
Other: 
Liquefied petroleum gas 
do. ___ 5,614 17,864 (3) France 14,210; Netherlands Antilles 
2,216; Trinidad and Tobago 1,404. 
Mineral jelly and wax 
8 378 220 181 France 24; Jamaica 8. 
Bitumen and bituminous 
mixtures do— __ 42,178 61,000 118 Netherlands Antilles 38,893; Trini- 


1096 fne Tobago 19,925; France 


, 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 81 100 -- Trinidad and Tobago 90; France 10. 


NA Not available. 
1Less than 1/2 unit. 
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Table 11.—Guadeloupe: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including alloys: 
PFC 0 
Semimanufacture s 
Copper metal including alloys, scrap _ _ _ _ _ _ 


Iron and steel metal, semimanufactures: 
Bars, rods, angles, shapes, sections 
datas plates, shheetsss 


Lead metal including alloys, crab 
Zinc metal including alloys, scrap. _ _ _ _ _ — 


NONMETALS 


Abrasives, n.e.s.: Natural: Pumice, 
emery, corundum, et - 
f eB d 


Clay products: 
fractory including nonclay brick _ _ _ _ _ 
Nonrefractory ________________-_ 
Other: 
Crude o i ee Oe Se 
Building materials of asphalt, asbestos 
and fiber cements, unfired nonmetals _ _ 


MINERAL FUELS AND RELATED 
MATERIALS 


Carbon black value 
Petroleum refinery products: 
Gasoline 42-gallon barrels_ _ 
Distillate fuel oil do- ___ 
Residual fuel oil ___________ do ... 
Lubricants _____________ _ do 
Bitumen and other residues do 
NA Not available. 
1Less than 1/2 unit. 


1979 


1980 


18 
10,978 


9 
5 


41,238 


United 
States 


Destinations, 1980 


Other (principal) 


France 8; West Germany 5. 


Belgium-Luxembourg 42; West 
Germany 27; France 25. 


All to Martinique. 

Martinique 2; Montserrat 2. 

Martinique 14; Montserrat 1. 

France 85; Montserrat 4; French 
Guiana 1. 

France 4; Belgium-Luxembourg 1. 


All to Martinique. 
U.S. Virgin Islands 8,150; Af- 
. 1,350; Montserrat 


All to Martinique. 
Do. 


All to Colombia. 


Martinique 5,882; France 323. 
rance 75. 


A. 
Martinique 259; Montserrat 7. 


Table 12.—Guadeloupe: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 
co Other (principal) 
METALS 
Aluminum: 
Ore and concentrate value. . E $1,000 Au All from France. 
Oxides and hydroxides ... .. 3 as 
Metal including alloys, semimanufactures 630 713 555 France 134; Netherlands 4. 
Chromium, oxides and hydroxides 6 1 -- All from France. 
Cobalt, oxides and hydroxides 5 Do. 
Copper metal including alloys, semi- 
manufactures __________________ 127 139 3 France 134; Belgium-Luxembourg 
Iron and steel: 
Pig iron, ferroalloys, similar materials 3 1 € All from France. 
Steel, primary ſormm .... value $2,000 me 
Semimanufactures: 
Bars, rods, angles, shapes, sections 12,934 13,976 DEN France 10,607; Belgium- 
Luxembourg 1,829; West 
Germany 1,268. 
Universals, plates, sheets 4,482 6,510 2 France 6,317; Belgium- 
Luxembourg 191. 
Hoop and strip _____________-_ T 21 x All from France. 
Rails and accessories 50 10 ne Do. 
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Table 12.—Guadeloupe: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 
Swi Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Semimanufactures —Continued 
W! A Es 1.235 1.208 (1) France 1,184; Belgium- 
Luxembou ; 
Tubes, pipes, fitting 8,319 7,201 11 France 7,127; Switzerland 23; 
Netherlands 16. 
Castings and forgings, rou ggg 72 199 xu ran 162; Belgium-Luxembourg 
Lead: 
Oxides and hydroxides—- 1 6 _. All from France. 
Metal including alloys, semimanufactures 18 23 sng Do. 
Molybdenum metal including alloys, all forms 
Nickel metal including all „ u 
ic inc oys, semi- 
manufactures _____.___._.__---- e 4 -- Mainly from France. 
Platinum-group metals including alloys, 
unwrought and partly wrought 
value, thousands $42 $32 -- All from France. 
Tin metal including alloys, semimanufactures 1 1 qe Do. 
Titanium, oxides and hydroxides |... - 5 5 c Do. 
c: 
Oxides and hydroxi des 4 1 x: Do. 
Metal including alloys, semimanufactures 6 7 "n Do. 
Other: 
Alkali, alkaline-earth, rare-earth metals 1 ee 
Base metals including alloys, all forms 
value 82,000 $9,000 DR Do. 
NONMETALS 
Abrasives, n.e.s.: 
Artificial corundum _— - - ----------- EM 2 TN Do. 
Grinding and polishing wheels and stones 12 1 (4) Mainly from France. 
Barite and wither it sis 19 mee All from France. 
JJ Ai aE OM et 120,418 164,968 -- France 164,931; Spain 37. 
ec ee 178 146 _. All from France. 
and clay products: 
)) 30 63 " Do. 
Products: 
Refractory including nonclay brick 197 -— Do. 
Nonrefractory- - - -- ---------- 7.493 8,080 -- Italy 3,552; 7 2,568; West 
rmany 1,662. 
Diatomite and other infusorial earth... _ _ _ _ 20 11 -- All from France. 
Fertilizer materials: 
%%%%õÜ—.: ⅛ é 8 18 38 E Do. 
Manufactured 
Nitrogenouns 3,248 1,851 Sé Dominican Republic 1,005; 
Netherlands 597. 
Phosphatic. - - ------------—-- 87 82 e obey 72; Belgium-Luxembourg 
Potassic. o m or 2,530 3,617 LA West Germany 2,600; France 
1,000; Belgium-Luxembourg 17. 
Other including mixed 10,225 11,717 zu Netherlands 10,638; Belgium- 
Luxembourg 726. 
Ammonia |... LLL LLL LLL 2L 2s 50 42 E All from France. 
Gypsum and plasters _____________~- 8,304 6,122 m Do. 
1%ô§»⁊—s x 88 1.034 766 ie Do. 
Magnesite. 2.5 cce eme emu 381 181 E Netherlands 180. 
Crude including splittings and waste 8 13 — All from France. 
Worked including agglomerated splittings S 1 A Do. 
Pigments, mineral, including processed iron 
Noc DONNER 2 3 a Do. 
Precious and semiprecious stones other 
than diamond, natural value, t = $7 $21 -- Brazil $13; Colombia $8. 
Salt and brines___________________ 2,704 360 Pa Netherlands Antilles 845; Nether- 
lands 492; West Germany 384. 
Sodium and potassium compounds, n.e.s.: 
Caustic sda 223 140 = France 139; West Germany 1. 
«A ee 11 m 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 3 18 — France 17; Brazil 1. 
Worked... ~~ ___ -- 26 25 NS Italy 20; France 5. 
Dolomite, chiefly refractory- grade 944 1,826 -- All from France. 
Gravel and crushed rockckkk k 8,158 14 ieee France 7; United Kingdom 7. 
Limestone except dimension 30 7 em All from France. 


See footnote at end of table. 


THE MINERAL INDUSTRY OF THE ISLANDS OF THE CARIBBEAN 


1259 


Table 12.—Guadeloupe: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 i 
ned Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
quer and quartzite 2 8 , 
nd excluding metal-bearing - - - - - - - - 11,061 12,457 _. Montserrat 7,395; Antigua 4,787; 
France 275. 
Sulfur: 
Elemental: 
Other Pr inan colloidal .........- a I All from France. 
Sulfuric acid, oleum_____________- 142 145 "E rn ce 119; Belgium-Luxembourg 
Talc, steatite, soapstone, pyrophyllite 19 "e 
Other: 
%%%GX;—ðͥͥͥͥͥͥͥͥͥ A ee 37 3 _. All from France. 
vn erc and similar waste, not T 
Halegena ex ipse ing chlorine________-_ 2 Ses 
Buil terials of asphalt, asbestos 
and fiber cements, unfired nonmetals _ _ 2,505 3,287 12 France 2,975; Canada 182. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 24 8 _. All from France 
Carbon black 14 14 ee Do. 
Coke and semicoke. _ - -------------- 5 3 e Do. 
Peat including briquets and litter 14 (1) 2 Do. 
Petroleum refinery products: 
Gasoline . 42-gallon barrels. . 421,822 98,166 -- Trinidad and T 43,843; Ja- 
maica 34,306; Italy 12,699. 
Kerosine and jet fuel do- 594,774 58,885 16 Trinidad and T : 
France 16,694; Italy 9,230 
Distillate fuel oil |... do- 614,316 6,475 _. Trinidad and T , 
Netherlands Antilles 970 
Residual fuel olli do- 431,609 386,793 E All from Martiniq 
Lubricants |. do... 92,480 29,617 2,149 France 14,945; Netherlands Antil- 
les 5, 117; Jamaica 3,780. 
Other: 
Liquefied petroleum gas — - do- — — - 109,365 127,496 eS 29 115 ue 3 Venezuela 
„815, Ce 9, ZEL. 
Mineral jelly and wann m Ex 63 32 24 est Germany 7. 
Petroleum cone do 28 3 
Bitumen and other residues do- EN 69,017 58,909 2,697 Netherlands rp ei 
Trinidad and Tobago 17, 7113 
Bituminous mixtures do- 327 618 12 France 515; West Germany 91. 
Mineral tar and other coal, i roleum-, and 
gas- derived crude chemicals- - - -- ----- 10 11 _. All from France. 
1Less than 1/2 unit. 
NETHERLANDS ANTILLES 


In 1981, some provisions of the pending 
Petroleum Protocol continued to cause dis- 
agreement within the Netherlands Antilles 
Cabinet. The Protocol was to be the basis for 
legislation to establish procedures for form- 
ing a company on each island to regulate 
petroleum exploration and exploitation of 
areas surrounding that island. 

Tentative agreement had been reached by 
ministers on the Government-Island propor- 
tionate share of ownership and earnings of 
the regulating company formed by each 
island. Ownership of any island company 
would be Island Government, 90%; and 
Central Government, 10%. Revenues and 


profits would be shared 75% by the Island 
Government and 25% by the Central Gov- 
ernment for a general development fund. 
Disagreement surfaced when the minis- 
ters from Aruba insisted that Aruba should 
have full authority to decide which foreign 
oil companies would receive drilling rights 
in its territory. This was in anticipation of 
the decentralization expected to eventually 
take place under the roundtable discussions 
working toward full independence. The Ne- 
therlands Antilles Central Government 
maintained that according to the Kingdom 
of the Netherlands Statute all mineral 
wealth in the Netherlands Antilles belongs 
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to all the islands in common. Accordingly, 
one island cannot claim, while it is still a 
member of the group, that all of the mineral 
wealth in and around it is that island's 
patrimony only. The petroleum potential of 
offshore Aruba is considered the most prom- 
ising because of its proximity to the Gulf of 
Venezuela. 

Meanwhile, the Curacao Island Council 
and the Central Government signed an 
agreement with BP for an option covering 
50 blocks of approximately 74 square kilom- 
eters each around the Island of Curacao. 
The option was signed under Curacao Is- 
land Council legislation establishing Petro- 
curacao, N.V. The company is presently 
wholly owned by the Curacao Island Coun- 
cil. After Protocol passage, Petrocuracao 
ownership is supposed to be adjusted to 
correspond with the expected 90% to 10% 
split on shares and the 75% to 25% division 
of profits with the Central Government. 

BP has scheduled a series of seismic tests, 
after which a suitable drilling site could be 
selected. BP's production-sharing contract 
with Petrocuracao provided for the drilling 
of two wells within 4 years of the agree- 
ment. 

Saba Bank Resources N.V. is a state- 
owned corporation created to administer 
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petroleum exploration and development in 
the Saba Bank area. The company has a 
production-sharing agreement with a group 
headed by Petrofina, S.A. Other members of 
this consortium are Cities Service Co. (50%) 
and Weeks Petroleum Co. (10%). The Petro- 
fina concession area includes 14 contiguous 
blocks of 92 square kilometers each. After 
seismic testing the area in 1980, Petrofina 
decided to drill a wildcat well in 1982. Total 
depth may approach 13,500 feet as an at- 
tempt is made to penetrate buried pinnacle 
reefs. If a commercial deposit of oil is found, 
the Petrofina Group would receive 40% of 
total annual production. The remaining 
60% of production would be divided as 
follows: From 0 to 24,999 barrels of oil per 
day, 50% to both the Government company 
and to the Petrofina Group; for production 
of more than 24,999 barrels per day, the 
Government would receive 80% and the 
consortium 20%. 

In mid-December, the consortium of 
Union Texas Petroleum Corp. and Azienda 
Generali Italiana Petroli S.p.A., a subsid- 
iary of the Italian state oil company, began 
their offshore exploration drilling program 
on Pedro Banks. Their first well was ex- 
pected to reach a total depth of about 11,600 
feet and cost $12 million. 


TRINIDAD AND TOBAGO 


Revised data indicate that in 1979, 
growth in the real GDP increased 17% over 
that of 1978. In 1980, another high growth 
rate of 10% was achieved as the GDP 
reached an estimated $6.7 billion* at cur- 
rent prices. 

A decline in petroleum activities has been 
of considerable concern to the Government. 
In 1980, the petroleum sector accounted for 
35% of the GDP. Petroleum also comprises 
the bulk of total exports—over 90% in 1980. 
At the end of the third quarter of 1981, 
many sectors of the economy were showing 
increases compared with the same period in 
1980. The petroleum sector, which has been 
primarily responsible for Trinidad and To- 
bago's past strong economic performance, 
weakened as both production and refining 
declined. Natural gas production and con- 
sumption, on the other hand, have increas- 
ed steadily. The fertilizer industry, which 
suffered decreased performance because of 
labor problems earlier in 1981, was recover- 
ing during the third quarter. New industri- 
al developments in the iron, steel, and 
fertilizer industries were expected to extend 


future trading opportunities. 

In April 1981, new legislation retroactive 
to January 1980 was enacted amending the 
Petroleum Act of 1974. The major thrust of 
the amendment was to provide tax relief to 
the oil companies. There were four major 
policy objectives in the bill: To promote 
further petroleum industry development; to 
enhance Government administrative con- 
trol over the petroleum industry; to ensure 
that the state receives the maximum bene- 
fit from petroleum production and sale; and 
to establish a taxation policy that would be 
harmonious with international tax systems 
and allow equitable treatment for all petro- 
leum companies operating in Trinidad and 
Tobago. 

The tax reference price system introduc- 
ed in 1974 has been replaced by a system for 
computing profits on the basis of realized 
prices. Should the Trinidad and Tobago 
Board of Inland Revenue determine that 
actual or realized prices are not realistic, it 
will make a determination of fair market 
value. Petroleum companies will now pay 
the normal Trinidad and Tobago corpora- 
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tion tax rate of 45% instead of 50%. A 
supplemental petroleum tax (SPT) was in- 
troduced to assure that the Government 
receives maximum benefit from interna- 
tional market price increases. The SPT, 
however, was declared a deductible item in 
computing corporate taxes. For land oper- 
ations, the SPT was set at 35% of gross 
income. For marine operations, the SPT 
was established at 6096 of gross income. 

A system of production allowances was 
introduced to enhance production in small- 
er as well as larger fields. The percent of 
production allowance decreases as produc- 
tive capacity of the field increases. The 
allowance is deductible from gross income 
prior to the imposition of the SPT. Other 
changes involved allowances for deprecia- 
tion, capital expenditures, direct drilling 
costs, and refining investment. 

The new legislation was expected to de- 
crease Government revenues by $40 million 
in 1980 and 1981. This sum actually repre- 
sents about 2% of taxes collected annually 
from the oil companies. By 1983, the incen- 
tives were expected to generate increased 
production, which in turn should increase 
Government revenues by $200 million. 


COMMODITY REVIEW 


Metals.—Aluminum.—Throughout 1981, 
no firm decision was made to proceed with 
the construction of a proposed 180,000-ton- 
per-year aluminum smelter. Additional en- 
gineering studies and cost analyses have 
been undertaken to assure the Government 
that the smelter will be a viable project, 
especially in view of the large investment 
required. The identification of downstream 
industries that could be established locally 
to consume part of the smelter's output was 
of particular interest. The U.S. companies 
that have been involved in the aluminum 
project are National Steel Corp. and South- 
wire Co. These two companies jointly own 
the National Southwire Aluminum Co. in 
Kentucky. Equity interests in the alumi- 
num plant were still under negotiation, but 
the Government was expected to assume a 
60% to 80% majority control Alumina 
feedstock of about 360,000 tons per year 
would probably come from Jamaica and/or 
Guyana. 

Iron and Steel.—ISCOTT continued to 
work toward full capacity production from 
its 420, 000-ton-per-year  direct-reduction 
iron (DRI) MIDREX plant. 

A formal inauguration of the ISCOTT 
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complex was held on June 27, 1981, al- 
though the first of two DRI MIDREX plants 
was brought onstream in the latter half of 
1980. The second 420,000-ton-per-year DRI 
plant is scheduled to start operating in 
April 1982. ISCOTT estimated its total DRI 
output in 1982 would reach 465,000 tons, 
most of which would be used in the steel 
melt-cast shop to produce 265,000 tons of 
billets. The melt-cast shop's startup was in 
December 1980, and the wire rod mill came 
onstream in June 1981. The design and 
operation of ISCOTT facilities have been 
adequately described in trade magazines.’ 

Nonmetals.—Fertilizer Materials.— Fer- 
tilizers of Trinidad and Tobago Ltd. (FER- 
TRIN) completed its two 272,000-ton-per- 
year nitrogen ammonia plants in late 1981. 
The inauguration of these plants brought 
Trinidad and Tobago's total ammonia ca- 
pacity to about 1.3 million tons per year of 
nitrogen equivalent. FERTRIN is a joint 
venture of the Government (51%) and Amo- 
co International Oil Co. (49%). FERTRIN'S 
investment has been estimated at $350 mil- 
lion. 

In early 1981, construction started on a 
methanol plant and a urea plant, both to be 
located at the Point Lisas industrial center. 
The projects are expected to initiate produc- 
tion in late 1983. 

The $160 million methanol plant was 
expected to consume about 35.3 million 
cubic feet of natural gas and 403 tons of 
carbon dioxide per day to produce 132 
million gallons per year of chemical-grade 
methanol. A sales agreement with a West 
German company has already been signed, 
and other contracts were under final negoti- 
ation with Japanese and United States 
firms. 

The urea plant was expected to utilize 940 
tons of ammonia and 1,240 tons of carbon 
dioxide per day to produce 1,620 tons of 
urea per day. The project cost was estimat- 
ed at $155 million. Final negotiations were 
underway for the sale of urea to Agrico 
Chemical Co., which also holds a 4945 inter- 
est in the urea project. 

Mineral Fuels.—Natural Gas and Pe- 
troleum.—The latest available estimate for 
proven natural gas reserves was 10.5 tril- 
lion cubic feet. 

After 7 years of negotiations, in Septem- 
ber the Government and Amoco Trinidad 
Oil Co. Ltd. reached an agreement on the 
sale of natural gas to the National Gas 
Transmission Co. (NGTC) and the Trinidad 
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and Tobago Electricity Commission (TTEC). 
Both users were paying about $0.17 per 
1,000 cubic feet. Under the new agreement 
TTEC was to continue to pay this amount 
until 1983, after which it has been schedul- 
ed to pay the same rate as NGTC. The exact 
NGTC rate was undisclosed, but was esti- 
mated between $0.70 and $1.00 per thou- 
sand cubic feet. The agreement was to 
remain effective until 1990. 

Amoco, the major producer of petroleum 
and natural gas, also agreed to renew gas 
exploration efforts in its Galeota concession 
where it has decided to install a 20-slot 
drilling platform. 

Successful field delineation wells were 
drilled about 50 miles off Galeota Point by 
Texaco-Trinidad, Inc. Originally discovered 
in 1977, the gasfield is located in block 6 
where water depths range between 300 and 
550 feet. 

The Trinidad and Tobago Oil Co., Ltd., 
drilled a successful wildcat, the Hibiscus 
No. 1, off the north coast of Trinidad and 
Tobago, which tested at 12 million cubic feet 
of natural gas per day. The well was a south 
offset of an earlier discovery well, the Cha- 
conia No. 1. The area north of Trinidad and 


west of Tobago has been considered as 


having a high-risk potential because of lim- 
ited information. It is also subject to the 
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resolution of sovereignty rights between 
Trinidad and Tobago and neighboring is- 
land countries. 

Projections for crude oil production have 
not been especially bright. Production has 
been declining in many of the offshore wells 
and no significant new fields have been 
discovered since 1972. The Government 
hopes that the new petroleum legislation 
will foster increased exploration and sec- 
ondary recovery operations. The Govern- 
ment also has commissioned an outer ring 
offshore geophysical survey of Trinidad and 
Tobago, where water depths reach over 
1,000 feet. Information from this survey 
may be made public in 1982. 


1Physical scientist, Division of Foreign Data. 
ere necessary, values have been converted from 
Barbadian dollars (BD$) to U.S. dollars at the rate of 
BD$2.01 = US$1.00. 
*Where necessary, values have been converted from 
uae L pesos (CPS) to U.S. dollars at the rate of CP$0.78 = 


Where necessary, values have been converted from 
Haitian gourdes (HG$) to U.S. dollars at the rate of 
HG$5.00 US$1.00. 

5Where necessary, values have been converted from 
Jamaican dollars (J$) to U.S. dollars at the rate of 
J$1 -18 = US$1.00 

Where n necessary, values have been converted from 
Trinidad and To dollars (TT$) to U.S. dollars at the 
rate of TT$2.397 = 1.00. 

7Iron and Steel Engineer. First Caribbean Area Direct 
Reduction Plant—ISCOTT. October 1981, pp. 25-28. 

Metal Bulletin Monthly. ISCOTT: Caribbean’s First 
Integrated Plant. October 1981, pp. 111-117. 


Table 13.—Trinidad and Tobago: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
caminum metal including alloys, all i 
Copper per metal including alloys, all forms 541 
Iron and steel: 
Waste and scrap |... 1,001 
Pig iron, ferroalloys, similar materials () 
Steel, primary form 1 
Semimanufactures. - - --------- 5,468 
d: 
Ore and concentrate 60 
Oxides and hydroxides 3 
Metal including alloys, all forms 
kilograms_ _ NA 
2o ypcenum metal including alloys, all 2: 
Silver B metal including alloys, : unwrought 
and partly wrought .... troy ounces. _ a 
Tin metal including alloys, all forms 
TM kilograms.. _ NA 
"Oxides and hydroxides ________—- ae 
Metal including alloys, all forms 11 
Other: Oxides, hydroxides, peroxides 
kilograms.. _ 726 
NONMETALS 
Abrasives, n. e. s.: Grinding and po sung 
wheels and stones kilograms_ _ 195 
Asbestos, crude |... value 3266 
Barite and wither ite 527 


See footnotes at end of table. 


Destinations, 1980 


1980 R 
tea Other (principal) 
15 -— Jamaica T; Guyana 3. 
478 = West Germany 229; United 
Kingdom 205. 
18 -- United Kingeom 15; West 
rmany 2 
18,000 -- All to Spain. 
21 = NA. 


32.041 239 NA. 


20 T Barbados 10; Guyana 10. 
5 az NA. 
913 913 
5,466 _. All to Canada. 
498 -- All to Jamaica. 
2 neues All to Guyana. 
2 ae Mainly to Guyana. 


1,527 NA NA. 


NA NA. 
NA. 
All to Barbados. 
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Table 13.— Trinidad and Tobago: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
N His Other (principal) 
NONMETALS —Continued 
Cement... ------------------ 1 120 Barbados 107. 
Chalk VV value $2,411 $2,061 _. All to Guyana. 
and clay ucts: 
Crude. et MEER ree ERES 40 72 _. All to Barbados. 
Refractor including nonclay 8 NA 
8 . value $30,025 $261,814 -- NA. 
Diamond, gem, not set or strung carats_ _ t 
Fertilizer materials: 
Natural, phosphates 5 xx 
Manufactu 
N Nw. dag J an eee 100,994 um d a 25,725; Jamaica 22,556. 
Other including mixed 78 _. All to St. Vincent. 
moniak 394, 678 569,724 331.259 United anon 112,964; Sweden 
Gypsum and plasterss value nd $550 -- Barbados $125. 
BR ICE ERR 8 do- 81.168 $441 m Dominica $190. 
EP eat a a ee Na a ee A 2 7 A Mainly to Guyana. 
Salt and brines __________.___-- 25 295 (5) Barbados 200; Grenada 90. 
Sodium and 1 compounds, n. e. s.: 
Caustic oda aö Bee ls he te 26 31 -— NA. 
Soda ahn 6 1 -- Mainly to Barbados. 
Stone, sand and gravel 
Dimension stone 
JJ; é NA 2 — All to Grenada. 
Worked. |... value $ $367 ats All to Italy. 
Gravel and crushed rock... NA 7 Grenada 6. 
rtz and quartzite _ _ _ _ value — $343 NA NA. 
d excluding metal- bearing 20 9 Barbados 8. 
r: 
Elemental, colloidall ..... aa 15,932 15,932 
furic acid, oleum mm 13 5 -- Mainly to Barbados. 
TEIG E a s em Mene eee 3 3 AN All to Barbados. 
Other: 
EIE este Rat See $1,083 $833 NA NA. 
Building materials of as asphalt, 8 
and fiber cements, unfired non- 
metals JJ (v 1213 2 — Dominica 1. 
MINERAL FUELS AND RELATED 
Asphalt and bitumen, natural 9,823 6,167 22 lr op pat 3,509; United Kingdom 
1,082; artinique 1,038. 
Coal, all grades value 3229 ut 
Hydrogen, helium, rare gases 7 1 NA NA. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels - 54.282 49,601 45,678 Netherlands 375. 
Refinery preducts: 
Gasoline, motor and aviation 
, hc so 8.570 9,386 3,242 Suriname 343; Guyana 299. 
Kerosine __________ 3 1.598 717 x Guyana 46; Barbados 17. 
Jet fuse do- 2,624 4,494 482 Barbados 308 
Distillate fuel oil do. ___ 10, 452 11,612 1,340 Netherlands 1 591: Suriname 850; 
Guyana 597. 
ee ue ^] PRENDS do— 41.288 45,083 20,327 Suriname 3, 139, Guyana 1,540. 
5 do- 404 161 453 Jamaica 3. 
Liquefied potro gum gas 
42-gallon barrels_ _ 388,733 509,735 29, 172 Panama 134,538; Barbados 61,945; 
Guyana 53,508. 
Mineral jelly and wax 
do... 593 166 -. NA. 
Nonlubricating oils do- ,960 86 2 NM. 
Bitumen and other residues 
24 9888 38,298 18 NA Zt. Lucia 6. 
Bituminous mixtures, n.e.s. 
do- 11.429 6,508 Barbados 133. 
W tar and other coal-, petroleum-, 
and gas-derived crude chemicals 62, 326 791,090 19,988 Netherlands 52,896; Netherlands 
Antilles 11,629. 
"Revised. NA Not available. 
1Unreported quantity valued at $107. 
*Excludes quantity valued at $100. 
,Excludes quantity valued at $8,041. 
*Excludes quantity valued at $37. 
Leas than 1/2 unit. 
*[ncludes bunkers. 


7Excludes quantity valued at $158. 
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Table 14.— Trinidad and Tobago: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum 
Bite 76 
Oxides and hydroxides _ 12 
Metal including ipd all forms . 72,408 
rorum oxides and hydroxides 38 
r: 
uc NI 29 
Metal i including alloys, all forms ........... 154 
Iron and steel: 
Ore and concentrate including roasted 
DYNES: 6 ee y ied 
Metal: 
7 enia 7^ 7 
iron, fe 0 uivalen 
materials aes is 3 71 
Steel, primary ſormm - ---- -—-—-— 78,211 
mimanufactures: 
Bars, rods, angles, shapes, sections 149,287 
Universals, plates, sheets 91,866 
Hoop and strip - - -- ------- 197 
s and accessories F 
Tube pipes Atiina — 101,791 
in Castings and forgings, rougg = 
Oxides and hydroxides— 820 
Metal including alloys, all forms — ~~~ ~~ 460 
Magnesium metal including alloys, all forms _ 4 
Manganese ores and concentrates... s 
De all Ma er 6 
um-grou uding 
. E 8 TM 
troy ounce. . 3,279 
Silver: 
Waste and sweeping sg value. . $25,748 
Metal includi alloys unwrought and 
partly wrought. _ _ -- __ troy ouncea— 81,218 
Tin metal Including a alloys, all forms — - - - - — 420 
Titanium oxides and h xides .. 185 
Tungsten metal including alloys, all forms 
kilograms_ .. 852 
Oxides and hydroxides |... 163 
Metal including alloys, all forme 429 
er: 
Ores and concentrate value $20,281 
i ko residue containing nonferrous 
99 8 541 
Pyrophoric alloys: Ferrocerium 
kilogramas . 5. 111 
Base metals including alloys, all forms.. - 20 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc _ — 3 
Dust and powder of precious and 
son procona stones value $397 
Grinding and polishing wheels and 
stonerrasass LL LLL LL LLL 66 
erüde ----------------—- 159 
Barite and witherite |. . - --------- 785,662 
Boron materials: Crude borates, natural 
value $2 
Cement" . reddes 133,260 
VE € 
ays and c ucts: 
Crude VV 2.196 
j luding lay brick 1,869 
inclu nonc rick . ; 
. v 2,494 
Diamond: 
Gem, not set or strung. - - --—-— anu = 


Diatomite and other infusorial earth. _____ ae 


See footnotes at end of table. 


27 


United 
States 


4 
24,669 


10,245 550 28 
20,000 130,000 130,000 
6 600 2 


Sources, 1980 
Other (principal) 


Jamaica 76. 

Ne indo 9,647; Sweden 1,112; 
Jamaica 389. 

West Germany 4. 


United Kingdom 
United Kingdom 11 529; Grenada 6,002. 


Brazil 35,530. 


West Germany 13; Netherlands 3. 
Japan 2,833. 


Japan 84,703; Belgium-Luxembourg 
SET Uni 2d Kingdom i 2,623 
Japan ml 1 
United Kingdom 
All from United K om; 
United Kingdom $5 
United Kingdom 46.244 France 28,632; 
Japan 20,644. 
Denmark 2. 
United om 387; Mexico 170. 
Canada 1,093; United Kingdom 12; 
Guyana 10. 
United Kingdom 1. 
All from United Kingdom. 
NA. 
United Kingdom 3,472. 


Canada 24,209; United Kingdom 5,980. 

Netherlands 360; United Kingdom 18. 

United Kingdom 161; Belgium- 
Luxembourg 26. 


ki ae: 3 111; Belgium- 
Garaget 498; cd Kingdom 29. 

All from Jamaica. 

NA. 

United Kingdom 41; West Germany 33. 
United VE are m 30. 

Denmark 30; United Kingdom 5. 

NA. 


Venezuela 36; United Kingdom 22; West 
Germany 19. 


Canada 30; U ae 1. 
Peru 25, 085; ail 6 


NA. 
United Kingdom 19,611; Denmark 18,571. 
United Kingdom 433; Colombia 120. 


United Kingdom 164. 


Canada 48,481; Denmark 30,088. 
United Kingdom 1,859. 


Canada 80. 


United lands 0; Uni 
di idein 20; United Kingdom 4; 
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Table 14.— Trinidad and Tobago: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
Fertilizer materials 
Crude. rt mco 346 
Manufactured 
Ni noun s value Hi. 370 
Phosphatic. - - -- - ---------—-- 
Ye E M ee i 782 
Other including mixed 182 
Ammonia . LLL 222222222222 18,186 
Graphite, natural value $77 
da and plasteer s 7,717 
%%%%ꝙꝙꝙꝙw(C N 425 
med JJ K 9 
Mica, all formm „ 175 
Pigments, mineral: Iron oxides, processed 62 
Precious and semiprecious stone except 
diamond: 
Natura carats__ 1,015 
Synthetic do— 38 
Pyrites, unroa steel!!! 4,164 
Salt and brinesssssss 25,041 
Sodium and potassium unds, n. e. s.: 
Caustic potash; sodic T pot assic 
peroxide s 19 
Caustic sodůaa 222-2 __-_- 4,943 
[i MC EN oh UTI MONEMUS 4,678 
Stone, sand and gravel: 
Dimension stone: 


Crude and ly worked |... value... $76,052 
Wor ked mr 183 


Gravel dd 3 1.793 
Limestone excluding di M eos „„ ia 
_ Sand excluding metal bearing ~~~ ~~~ 517 
Elemental, all ſorm - - - -- -------- 14,986 
Dioxide. - - - ----- ----------—--- (*) 
Sulfuric acid, oleum . nnn 1,135 
Talc, steatite, soapstone. __ - _________- 3, 642 
er: 
RETIRER ĩð⁊ v ene et NEN 15 
1 7 tal bearing and similar waste, not 
Building me inae. AE of asphalt, asbestos cr 
r cements, unfired nonmetals _ _ 71,278 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 24 
Carbon black and gas carbon 123 
Coal, all es including briquetss ——_— 142 
VVV M 
y n, helium, rare gases 
Peat including briquets and litter 56 
Petroleum: 
Crude and partly refined 


usand 42-gallon barrels.. 42,187 


asoline -—- 42-gallon barrels__ 27, 430 
Kerosine and jet fuel do- (ê) 
Distillate fuel oi 8983 

idual fuel oil do 125,299 
Lubricants -.- do- 44,451 
Other: 
Liquefied Alle cand qe gas do- 10,735 
Mineral jelly and wax -do .. 851 
Nonlubricating oils . - - -do- --- 14,834 
Unspecified do ... 2,836 
Mineral tar and other coal-, petroleum-, and 
gas- derived crude chemicals... . _ __ 50 
Revised. NA Not available. 


1Excludes an unreported quantity valued at $100. 
Less than 1/2 unit. 

*Unreported quantity valued at $17. 

*Excludes an unreported quantity valued at $1,321. 
*Excludes an unreported quantity valued at $596 
*Unreported quantity valued at $1,375. 

"Excludes an unreported quantity valued at $115. 


1980 


885 


$58,452 $11,502 
1,231 065 


6,327 
1617 
6 


United 
States 


296 


Sources, 1980 
Other (principal) 


West Germany 89. 


West Germany $37,400 

United Kingdom 100; West Germany 72. 

West Germany 2.448; Belgium- 
Luxembourg 2,268. 

West 5 516. 


United Kingdom 5.296 

United Kingdom 2; Ja as 

United Kingdom 125; rway 33. 

West Germany 38; United Kingdom 26. 


NA. 

United Kingdom 394; West Germany 10. 

All from United Kingdom 

Netherlands Antilles 122 263; United 
Kingdom 11,547. 


nited 5 Canada 4. 
Canale 266; United Kingdom 117. 
Vaneg Kingdom 311; Canada 54; Bulgaria 


China 17; Italy 16. 

All from United Kingdom 

China 564; "rr um 1255 Venezuela 100. 
Barbados 13 

Netherlands 105 

United Kingdom 11: Canada 9. 


T Ud from United Kingdom. 


United Kingdom 872; Norway 665. 
Norway 93; Austria 10. 


Mainly from United Kingdom. 


Canada 172; United Kingdom 68. 


Canada 611; esa Kingdom 12. 
United Kingdo Ex 
ni om 
West Germany 2. 
United Kingdom 34; Ireland 4; Norway 2. 


Saudi Arabia 37,694; Indonesia 9,154. 
United Kingdom 63. 


Curacao 9,326; United Kingdom 7,162. 

NA. 

United ee 2,699; West 
Germany 34 

NA. 

United Kingdom 106,911. 


United Kingdom 103. 
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BELIZE 


The Belizean economy registered a mod- 
est real growth of 1.3% during 1981. The 
gross domestic product (GDP), based on 
current prices, was $121 million“ with an 
inflation rate of 1096. The country received 
$19 million in economic aid during 1981. 

In early 1981, Belize's four commercial 
banks raised the interest on deposits to 15% 
in an effort to curb capital outflow. During 
1981, the financial situation deteriorated 
somewhat, particularly the balance of pay- 
ments. For the year the total value of 
imports exceeded exports by almost $38 
million, while the Government continued to 
maintain a fairly free trade policy. Import 
duties and taxes averaged about 896 on 


essential items and 40% on nonessential 
ones. 

The mineral activity in 1981 was limited 
to the production of limestone, sand and 
gravel, and marl. 

Placid Oil Co. of Dallas, Tex., and the 
Anschutz Corp. of Denver, Colo., were ac- 
tively engaged in oil drilling and explora- 
tion in 1981. In September, Placid began 
drilling off North Highway near Rancho 
Creek. Anschutz completed seismic explora- 
tion off the coast of the Stann Creek dis- 
trict. During 1981, no oil was discovered; 
however, at yearend, interest was undimin- 
ished. 


Table 1.—Central American countries: Production of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980” 1981* 
BELIZE 
Stone, sand and gravel: 
asi JJ. aa eo he ie ek 197,500 456,000 455,51 440,640 479,700 
Die a a fe Pete E A 914,000 8,900,000 8,851,840 2,690,000 548,900 
Sand and gravel |... 2. -- 666,000 960,000 959,720 817,500 589,800 
COSTA RICA 
Cemennmtitmſdu ee 405,907 F490,074 527,898 553, 699 500,000 
Clays: Kaolin 460 480 500 450 
See footnotes at end of table. 
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Table 1.—Central American countries: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1971 1978 1979 1980P 1981* 
COSTA RICA —Continued 
Diatomite - - - -- --- -----—--------——-—- 680 610 590 600 550 
/ i ͤ K troy ounces. . 12,200 15,900 16,718 16,000 16,000 
ö·õ.ĩ eats ce 6,300 7,200 ,000 7,500 ,000 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels. _ 757 1,807 1,900 742 740 
Kerosine and jet fuel do- 285 233 230 285 215 
Distillate fuel oil... do... *444 1,091 1,085 
3,824 4,000 
5 fuel oilililil do— 976 1,432 377 
%%%%%%ͤͤ C do— 172 x 186 65 
220 
Refinery fuel and losses do... *122 212 45 45 
Total 5 ³˙˙ AA do— 2, 756 6,076 6,350 8,781 2,581 
Pumióé Loo cem . 8 1,272 1,446 1,260 1,200 1,100 
Salt, mariinees 27,000 ,200 46,000 40,000 39,000 
Silver’ o ] ũ ( cuns troy ounces. 1,350 1,640 2,000 1,600 1,500 
Stone, sand and gravel: 
Crushed rock and rough stone. cubic meters 518,000 559,500 602,000 600,000 550,000 
Limestone and other calcareous materials _ — — ; 55,100 *53,000 55,000 50,000 
Sand and gravel ... cubic meters. . ,900 ,000 250,000 200,000 
EL SALVADOR 
Aluminum metal including alloys, semimanu- 
facture sss 1,950 2 2,918 1,587 1,000 
Comente eatem Gad uere 875,000 F455,000 582,468 519,892 500,000 
Gold, fins troy ounces. . 2,156 8,619 2,120 2,492 1,000 
/// ˙·wà/]/ lm EE ice ms 7,000 ; 7,000 9,000 6,000 
Iron and steel metal 
Steel, erullee99 2- 18,600 *13,600 *14,000 14,000 10,000 
Semimanufactures ..-----—----------- 27,575 37,907 27,198 959 25, 000 
Limes tone 000 750,000 ; 850,000 500,000 
Petroleum refinery products: 
Gasoline thousand 42 gallon barrela. — 1,218 1,286 1,808 1,270 1,200 
lh nnm do- 85 93 ae mie c 
Kerosine- . ð o 9e cR do... 372 385 391 3 385 
te fuel oil do— 1,601 1,665 1,435 1,500 1,400 
Residual fuel oil .. do... - 1,678 1,412 1,713 1,600 1,500 
Liquefied petroleum gas do— 316 294 315 300 290 
Asphalt! do— 134 163 136 150 135 
Refinery fuel and losses do... 84 106 *110 100 100 
Total see eee ee do. ___ 5,488 5,854 5,403 5,310 5,010 
lU) hg pac PEU PIRE d EET 25,000 27,000 ,000 ,000 ,000 
Silver, finaeaassss troy ounces_ _ 112,245 185,060 151,582 146,202 110,000 
GUATEMALA 
Antimony, mine output, metal content 916 230 660 510 
|^ OSEE WD ³ĩVA——³AA y ³ AE eee a = 330 3,600 4,610 5,200 
Coment ocus ee cuu ee es 490,848 515,079 573,643 568,875 568,012 
Bentonite S IEEE a Sasi TURNO ts is 2,598 2,700 2, 2, 
nocte KTA 104,830 124,991 131,036 169,861 165,641 
Copper, Cu content of concentrates — 2,500 2,060 1,768 842 726 
Feldspaeo k- „„ 13,071 15, 377 10,601 21,530 10,044 
Gypsum, crude: 
or camen: manufacture 13,324 15,213 18,923 19,310 18,588 
NU PEOR E alsa a 18,835 559 ,086 13,939 10,134 
Iron ore, TOM weight... ence 3,166 4,755 2,895 ; 4,025 
Mine output, metal content 100 100 100 100 41 
cds including secondary - - - - - -- - - --—-— 127 119 90 92 70 
SITO erg ee ee a 8 45,581 44,292 40,575 35,580 24,655 
N ieke], mine output, metal content 298 1,079 6,199 6,744 5,000 
eum: 
3 thousand 42-gallon barrels. . 110 1221 571 1,513 1.800 
Refinery nery pri roducts: 
77... Y AL NER do_--- 1,111 1,225 1,153 919 1,050 
Jet fuel do— 265 321 359 250 230 
Kerosine — - - - - - --------—-- do— 233 243 211 290 
Distillate fuel a 8 do_ _ _ 1,474 1,886 1,876 1,751 2,010 
Residual fuel ot ba 1 e 2,009 2,160 2,032 2,010 2,010 
u eum gas an unspecified 
1 xcd "E tn 43 51 31 19 25 


See footnotes at end of table. 
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Table 1.—Central American countries: Production of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1977 
GUATEMALA —Continued 
Petroleum —Continued 
Refinery products —Continued 
Refinery fuel and losses 
thousand 42-gallon barrels. _ 63 
Total m do... 5,198 
Pumice and related materials: ME 
Volcanic a4 26,000 
)))%)õö;Xs CORE 10,610 
Silver, mine output, metal content troy ounces - NA 
Stone, sand and gravel: 
Crushed and broken: 
Limestone _ ______ _-— thousand tons 941 
Unspecified (ballast, etc.) do— 
PCC cubic meters 1,492 
"e dp ER 2,600 
Sand and gravel 
Silica sand_________ - - -—- - -—-—- — —— 40,074 
Other AA cubic meters 844,223 
Tungsten, mine output, W content of concentrate A 
Zinc, mine output, metal content 1,024 
HONDURAS 
Antimony, mine output, metal content 70 
Cadmium, mine output, metal content 263 
Cement ce . SE 250,000 
Cop r, Cu content of lead and zinc concentrates . 535 
Gold 225242 een 88 troy ounces. _ 2,481 
yDBUNM . ß ee 18,144 
Iron and steel semimanufactures 26,308 
Lead, mine output, metal content 20,600 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels _ 713 
N!!! do— 76 
Keros inne do— 299 
Distillate fuel oĩililll!l!l do— 1,251 
Residual fuel oi] |... . „ do- 616 
Liquefied petroleum gas and unspecified 90 
o- 
Refinery fuel and losses do...- 218 
Tetal ------------------ do... 3,288 
Salta ³˙·i ⁵ EE 32, 600 
Silver thousand troy ounces. . 2,819 
Stone: 
Limeston«kkk-.. l2- 496,457 
Marblé - c es Ec E LI 42,184 
Zinc ore and concentrate, metal content 26,542 
NICARAGUA’ 
Cement . -----------------------— 226,322 
Copper, mine output, metal content 300 
Gold, mine output, metal content. troy ounces. _ 65,764 
Gypsum and anhydrite, crude? ee 36,000 
Lead ore and concentrate, metal content 956 
Ü; rr ꝛ ma ciis 36.000 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. . 1,207 
, e ree e do... 225 
Kerosine — - - —- -------------— do... 117 
Distillate fuel oil. . do— 1,388 
m . 
quefied petroleum gas . 8 
, nu ee do— 112 
Unspecifieelududu ------——- do... 58 
Refinery fuel and losses do... 122 
Total. — l aean do... 5,176 
Salt, marine 16, 000 
Sand. ˙ c cubic meters _ €76,038 
Silver, mine output |... troy ounces. _ 167,184 
Zinc ore and concentrate, metal content. 10, 142 
PANAMA 
Cement c -— oou Ee a 210,612 


See footnotes at end of table. 


1978 


1979 


40,320 
188,494 


*1.000 


1980P 


1981* 
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Table 1.—Central American countries: Production of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1977 1978 1979 1980 1981 
PANAMA —Continued 
Clays and clay products: 
Crude PO REE er ene y ea eres ees 207,611 188,019 206,892 183,182 99,000 
Product cubic meters... 84,159 21,160 81,497 0, 000 
Petroleum refinery products: 
ine thousand 42 gallon barrels.. — 500 2 2, 555 1.974 1,457 
Jet fuel 3 oS ween So do... *1,850 1,146 = * NA 
Kkerosine LL cc ---- do- 250 89 49 658 
Distillate fuel oil... do 4,500 4.563 4,745 3,000 2,300 
Residual fuel oil -—-----------—- do 10, 100 1,426 7 7,009 5,600 
Liquefied petroleum gas do... ru 312 256 140 
Asphalt! do 50 91 730 5 56 
Unspecifielull!l --~- do- 2850 221 NA 160 
Refinery fuel and losses do... 800 723 730 €356 120 
e do 21, 400 16,937 17,155 713,649 10,491 
M o E E ĩðͤ nuu Ld 21,021 15,233 18,805 18,583 15,000 
Stone, sand and gravel 
a ets A TEA AEL EE ee 307,371 416,363 478,322 536,250 394,000 
Other thousand cubic meters. — 371 945 722 12A 
*Estimated. Preli NA Not available. 


Includes data available through Oct. 4, 1982. 
Ni content of sinter. 
Deporte figure. 


5In addition to the commodities listed, Nicaragua produces a small but undetermined quantity of cadmium contained 


in zinc concentrates for export. 


po 
*Refinery fuel is apparently included as a part of the ucts listed above; subtraction of the reported detail from the 


total gives a result of -7, indicating a net 
ry fuel. 


as a result of refining operations, but this cannot allow for 


Detail adds to 7 more than this reported total (see footnote 6). 
Excludes approximately 8,000 cubic meters per year, apparently dimension stone. 


COSTA RICA 


During 1981, the GDP declined by 3.696 to 
an estimated $4.7 billion* based on current 
prices. A further decline in economic per- 
formance was forecast for 1982. The foreign 
debt for 1981 stood at $2.7 billion, an in- 
crease of approximately $700 million over 
the 1980 figure. The balance of payments 
registered a deficit of $416 million, about 
$237 million less than the amount for 1980. 
The inflation rate for 1981 was 65%, while 
the unemployment rate was approximately 
20% of the work force. 

The mineral industry was of minor signif- 
icance in Costa Rica. In 1981, it contributed 
less than 1% to the GDP. Mineral produc- 
tion was limited to small amounts of gold 
and silver, as well as limestone and cement. 

The gold was produced from the Santa 
Clara Mine, 40 miles from San José in 
Puntarenas Province. United Hearne Re- 
sources Ltd. owned 60% of the mine while 
Canadian Barranca Corp. owned 40%. The 
mine, using open pit mining on the main 
Mondongo zone and a cyanidation-leaching 
process, has been operating since February 
1981. The ore reserve figure of 4.1 million 


tons with an average grade of 1.6 grams of 
gold per ton was the same as that for 1980. 

Petroleum imports accounted for about 
15% of the total import bill. Priority status 
has been given to the search for and the 
development of energy resources that would 
reduce the need for imported oil. Oil im- 
ports have been restricted to the level of the 
country’s earnings from coffee exports. 

Mexico's state oil agency, Petróleos Mexi- 
canos, provided technical assistance to Re- 
finadora Costarricense de Petróleo for oil 
exploration. Work was principally in the 
Baja Talamanca region, Llanuras de Santa 
Clara, and the Limón Basin. 

The Instituto Costarricense de Electrici- 
dad announced plans to increase hydroelec- 
tric generating capacity by 60% by the end 
of the decade. The assessment of the geo- 
thermal resources continued around the 
Ricón de la Vieja and Miravalles volcanoes 
in the Province of Guanacaste. 

Aluminios Nacionales, S. A., a subsidiary 
of Costarricense de Desarrollo, officially 
inaugurated the largest aluminum process- 
ing plant in Central America. The $28 
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million plant was to process annually 10,000 consumption, with the remainder destined 
tons of aluminum ingots imported from the for exportation to other Central American 
United States and Europe. An estimated countries, the Caribbean, and Venezuela. 


10% of the production was for domestic 


Table 2.—Costa Rica: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1979 1980 United 
States 
METALS 
Aluminum metal including alloys, all 
formm osreinnen n a 126 170 14 
Copper metal including alloys, all forms — 84 7 7 
Iron and steel: 
Metal: 
GT anaana 19 NA NA 
Semimanufactures: 
Bars, rods, angles, shapes, sec- 
tions 394 949 OM 
Universals, plates, sheets 18,074 19,174 zum 
Wise 254 457 13 
Tubes, pipes, fittings . — — — 3,962 4,145 UN 
Lead metal including alloys, all forms .. — 39 14 aa 
Silver metal including al oys, unwrought 
and partly wrought 
value, thousands. — $371 $96 $85 
Zinc metal including alloys, all forms_ _ _ 21 6 <2 
Other: Base metals including alloys, all 
formi n E 203 82 ied 
N ONMETALS 
Abrasives, n. e. s.: 
Natura!!! 695 26 NON 
Grinding and polishing wheels and 
stones 89 209 ccm 
Cement. a euae ecl 961 NA NA 
Clays and clay products including 
nonclay refractory brick |... 90 310 At 
Diatomite and other infusorial earth .. .. - 1 NA NA 
Fertilizer materials, manufactured: 
Nitrogenoun s 151 173 oe 
Other including mie 61,113 55,639 -- 
Lime 5L doce ar de dieci 1,895 16,898 ES 
Sodium and potassium compounds, n. e. s.: 
EM Lord 10 NA NA 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 116 34 un 
Wor keel! 3 NA 
Calcareous stone 1.590 1.958 c" 
Sulfur: 
Elemental, all forms 5 NA NA 
Sulfuric acid 209 1.629 ie 


Other: Building materials of asphalt, as- 
bestos and fiber cements, unfired 


nonmetals_ — - --------------- 863 985 59 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum N producte 
Gasoline 42-gallon barrels. _ 697 NA NA 
Distillate fuel oil do... 26,923 115 (1) 
eee eee MOM 
uefi eum E a 
à 100 NDS 55 798 NA NA 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals |... 18 NA NA 
NA Not available. 


! Less than 1/2 unit. 


Destinations, 1980 
Other (principal) 


Nicaragua 41; Netherlands 35; Guate- 
mala 32. 


NA. 


Nicaragua 472; El Salvador 283; 
Panama 139. 

Nicaragua 10,955; El Salvador 3,696; 
Panama 2, 

Guasema a 207; Honduras 143; Nica- 


ragua 
Panama 1,692; Nicaragua 1,323; El 


Salvador 747 
Panama 7; Nicaragua 6. 


Panama $11. 
All to Colombia. 
All to Panama. 


All to Nicaragua. 
Mainly to Nicaragua. 
NA. 


Panama 155; Honduras 107; 
x N icaragua 48. 


Guatemala 100; Honduras 73. 

Panama 19,008; El Salvador 15,721; 
Honduras 3 855. 

Honduras D 560; Panama 194; El 
Salvador 77 


NA. 
a 31; Panama 2; West Ger- 
many 1 


NA. 
Panama 1,844; Honduras 60; Nica- 
ragua 33. 


NA. 
Nicaragua 914; Guatemala 300; El 
Salvador 213. 


Nicaragua 771; Panama 114; Hon- 
duras 37. 


NA. 
Netherlands Antilles 90. 


NA. 
NA. 


NA. 
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Table 3.—Costa Rica: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
á 9 Other (principal) 
METALS 
Aluminum metal including alloys, all forms 3,856 4,493 1,558 r 601: El 
or 397. 
Copper metal ne E alloys, all forms 2,544 2,977 1,589 Peru 1,060; Chile 167; Japan 60. 
Iron and steel metal 
%%% ũͤ A A t 192 247 17 10 118; United Kingdom 
Pig iron, cast iron, related materials - 951 666 12 West Germany 390; Mexico 220. 
Steel, primary forms MUERTE 25,515 25,051 24,383 Japan 504; Spain 84. 
Semimanufactures: 
Bars, rods, xem shapes, sections 17,757 18,290 1,339 Japan 8,239; Belgium- 
uxembourg 1,619; West Ger- 
many 1,078. 
Universals, plates, sheets... 89,897 87,875 3, 551 Japan 73 861: North Korea 1,253. 
Hoop and strip - -------------—- 582 609 251 dapen 19; Italy 56; West Ger- 
Rails and accessories 5,783 1,249 118 3 eat Gorman y 831; Panama 127; 
apan 78. 
WIE. c o Luo Ee E: 5,854 4,105 825 Japan iori 1; Brazil 701; Nicara- 
gua 
Tubes, pipes, od TEUER EUR 4,016 5,276 1,665 Ja ET m 1,050; Panama 489; France 
Castings and fo rough... 103 19 6 Colombia 11; West Germany 2. 
Lead metal including alloys, all forms 211 281 8 Peru 150; Mexico 82; Belgium- 
Luxembourg 21. 
Silver and mA metals owes al- 
loys, unwrought and partly wrought 
value, thousands. _ $409 $879 $822 France $52. 
Tin metal including alloys, all forms 16 11 1 El Salvador 4; Peru 3; Mexico 2. 
Zinc metal including alloys all form 4,967 5,479 527 Canada 2,593; Peru 1,332; Mexico 
Other: Dene 
Ores and concentrates 1,129 1,163 58 Mexico 1,102. 
Base metals including alloys, all form 28 30 24 Bolivia 2. 
NONMETALS 
Abrasives, n. eas 108 33 17 Brazil 14; West German 
J!; ĩᷣͤ v ĩͤ CLE 1.167 1.318 4 Canada 952; Australia 382. 
Boron materials: Oxides and acid 66 19 17 West Germany 2. 
r eee oi ee ee 5,999 6,487 236 West Germany 2, 870; Belgium- 
i Luxembourg 2, 382: Japan 925. 
Clay products including nonclay refractory brick 11,129 6,750 862 italy 1, Sd i icaragua 1,455; 
pain 1,225. 
Diatomite and other infusorial earth ... 407 255 54 Mexico 198; West Germany 3. 
Fertilizer materials: 
%% ep NE 211 1 NA NA. 
ä 26,518 24,061 1,097 West Ge ,963; H 
i sss ; A ; rman ungary 
^ ed Trinidad and Tobago 
Phosph ati 22,941 36,602 36,074 Netherlands 504. 
1 EIEEE E MORIA ee ee, 52,863 63,106 32,599 West Germany 15,257; Canada 
13,041; N ctherlande 521. 
Other including mixed |... 5,639 16,222 2,766 Mexico 6, 003; Hungary 4,435; 
West German 2,40. 
DIME eoe Lc a Scape I ed 705 815 19 Ni 493; anama 301. 
Salt and brine ____________-___--_--- 7,756 15,894 2,068 Chile 10,425; El Salvador 3,196. 
Sodium compounds, n.e.s 
ustic soda _——--—---------------- 5,017 5,811 611 om $T." 3,968; United King- 
Soda ash_ - - -- ----------------——- 7,307 2,894 2,065 3 dom 589; West Ger- 
Stone, sand and grave“!ll „„ 37,642 41,116 12,549 13 ,859; Honduras 
Tum ; West st Germany 135. 
Sulfur: Sulfuric acid _—--------------- 308 116 49 ium- 
poi ; West Germany 
Other: 
b. TC" 7,654 25,256 5, 129 Chile 10,425; El Salvador 3,539; 
Guatemala 3,422 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals |... 378 3,541 526 vanes g Panama 37; Hon- 
uras 30. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, coke, peaateũtetk „ 604 461 121 Mexico 103; Colombia 84; West 


See footnotes at end of table. 
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Table 3.—Costa Rica: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 ; "M 
naien Other (principal) 
MINERAL FUELS AND RELA 
MATERIALS —Continued 
Hydrogen, helium, rare gases 10,904 11,295 3,910 Mexico 6,928; Nicaragua 159; 
West Germany 108. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. . 2,631 3,932 R Mexico 1,791; Venezuela 1,639; 
Netherlands Antilles 502. 
Refinery ucts: 
Gasoline do- 617 730 16 Notherlands Antilles 562; Vene- 
zuela 12515 
Kerosinee -- do- 36 26 14 Venezuela 12 
Dine fuel oi] |... _ do... 2,453 1,953 D ber Antilles 994; Vene- 
Residual fuel oi do... T" NA NA NA. 
Lubricants_ -----------—- do... 150 155 68 El Salvador 24; Netherlands An- 
tilles 18; Venezuela 15. 
Mineral jelly and wan do... 25 17 5 West Germany 9; Japan 2. 
Liq petroleum gas _____ m ED 157 161 (4) Venezuela 1 
Other ee es ee eet Ot es 190 355 37 Venezuela 307; Mexico 10. 
Mineral tar and other coal-, petroleum-, and gas- 
derived crude chemicals 4,678 2,982 1,917 Netherlands Antilles 921; Mexico 
712; West Germany 10. 
NA Not available. 
!Less than 1/2 unit. 
EL SALVADOR 


The civil strife during 1981 continued to 
severely undermine the El Salvadorean 
economy. The high political uncertainty has 
resulted in the GDP falling to $3.4 billion,* 
in current prices. This represented an ap- 
proximate decrease of 12% in real terms 
from the 1980 GDP. The balance of pay- 
ments for 1981 showed a deficit of $132 
million. The inflation rate was 1596, which 
was one-half of the 1980 rate. 

The mineral industry, including produc- 
tion of gold, silver, cement, and limestone, 
contributed less than 196 to the GDP. Gold 
production fluctuated from about 8,700 troy 
ounces in 1975 to about 2,500 troy ounces in 
1980. In the last decade, annual silver 
production varied between 112,530 and 
184,870 troy ounces. 

Gold was primarily produced from the 
San Cristobal Mine by the local company 
Minas San Cristobal, S.A., a wholly owned 
subsidiary of Javelin International Ltd., 
formerly Canadian Javelin Ltd. 

Government involvement in the mineral 
industry was through the Instituto Salva- 
doreno de Desarrollo Industrial and the 
Comisión Nacional de Petróleo. Jointly they 
have undertaken a $1.5 million geological 
survey designed to locate mineral deposits 
of economic interest. 

El Salvador's 1981 imports of crude oil 
declined by 2.296 from that of 1980. The 


country relied entirely on imported oil. The 
share of oil as an energy source has decreas- 
ed over the last decade. The easing of this 
large economic burden has been achieved 
through agreements with the Governments 
of Venezuela and Mexico. Venezuela guar- 
anteed to return 30% of the oil import costs 
and may help with the financing of the San 
Lorenzo hydroelectric project. 

On March 18, 1981, the Governments of 
El Salvador and Mexico signed an agree- 
ment whereby El Salvador need pay only 
10% of the cost of imported Mexican oil in 
cash. El Salvador would retain the remain- 
ing 3096 due on the oil bill as a 5-year loan 
at 4% interest and will not need foreign 
exchange to cover this portion. These terms 
were an improvement over those granted by 
Venezuela, which was to supply the remain- 
ing one-half of El Salvador's petroleum and 
insisted on full payment 7 days in advance 
of shipment. Subsequently, Venezuela 
would return 3096 of the oil bill in the form 
of a loan on the same repayment terms as 
offered by Mexico. 

El Salvador had an aggressive geother- 
mal development program underway to 
boost its electrical power output. During the 
1970’s, two 30-megawatt powerplants in the 
Ahuachapán Field were brought online, and 
a third was scheduled. 
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Table 4.—El Salvador: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980 j 
Y Fires: Other (principal) 
METALS 
Aluminum metal including alloys, all forms .. — — 2,947 2,939 81 3 92 Costa Rica 398; 
icaragua 27 
Copper metal including alloys, all forme 23 (3) NA NA. 
Iron and steel metal, all forme 82,286 18,695 ed a 7,231; Nicaragua 
4,312; Ecuador 1 123. 
Lead metal including alloys, all forma 22 43 zd Mainly to Guatemala. 
Silver metal including alloys, unwrought and 
y wrought .. troy ounces. 151,816 à -- All to Switzerland. 
Tin metal including alloys, all ſorm — 4 14 8 5 7; Nicaragua 4; Costa 
ca 2. 
Other: Ash and residue containing nonferrous 
TOPICS 482 950 489 Netherlands 138; West Germany 
118; Belgium-Luxembourg 82. 
NONMETALS 
ent eee 119,569 92,706 Li. Guatemala - 90,438; Mexico 2,251; 
and clay products: 
de e cH———— 415 816 -- Costa Rica 386; Guatemala 238; 
Panama 192. 
Products including nonclay refractory brick 415 148 — All to Guatemala. 
Fertilizer materials: 
Manufactured actured LLL LLL LLL LLL LL -- 67211 1 ous Nis 129; Guatemala 25; 
22 ĩ a Wd 8 a tes ae uate 
icaragua 15 
Lihi- · mm̃ͥ hZfm gd ↄ . iE 57 152 _. All to Guatemala. 
Salt and brinnneaas cc- 21,708 24,980 Er 6810 N 20,911; Ma Rica 
icaragua 207 
Stone, sand and gravel: 
Dimension stone 308 NA NA NA. 
Sand, gravel, crushed rock ~- - - --------- 7 26 -—- Guatemala 26. 
Sulfur: Sulfuric acid |... 44445 1,083 NA NA NA. 
9%. cesses ae 288 25,926 — Guatemala 21,278; Costa Rica 
4,196; Nicaragua 207. 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonmet als 1,879 8,159 ~-~- All to Guatemala. 
MINERAL FUELS AND RELATED 
MATERIALS 
Coal, all gradeꝛnnmnx --- 11 NA NA NA. 
Petroleum refinery products: 
Gasoline 42 gallon barrels. — 935 425 _. All to Guatemala. 
Distillate fuel oil. do- 212,610 438,819 Sn rr 870,493; Panama 
Lubricants |... ~~ do... 76,909 99,036 -—- Costa Rica 48,566; Ni 
25,046; Guatemala 24 
— 8 cda 65.768 65,968 ne MERE Nicaragua 
nspecified. |. |. ----------- o.. ; M ua 
7,966; Costa Rica 7. 
NA Not available. 
!Less than 1/2 unit. 


Unreported quantity valued at $3,079,000. 


Table 5.—El Salvador: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 ; 
9 Sutea Other (principal) 
METALS 
Aluminum metal including alloys: | 
Unwrou nt 390 3.108 1,952 Canada 652; France 504. 
Conner matali lading alloys, all forms - 2674 1.407 191 Peru 400 Caste Rica 106 Sage 70 
inc oys, all forma ; : ; Japan 70. 
Iron and steel metal: 
Sree o osa SERES am 28,091 4,611 "NOR 5 3,156; Nicaragua 1,249; 
anama 160. 
Pig iron, ferroalloys, similar materials 6,239 1,829 296 Guatemala 1,071; Mexico 282. 
Steel, primary form 4,691 NA NA NA. 


See footnotes at end of table. 
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Table 5.—El Salvador: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Iron and steel metal —Continued 


Lead metal including all 
DEus mea inc 
um-group 

unwrought and pariy WE 

Silver metal including alle unwrought 

and partly wrough — 8 i 

Tin metal including alloys, ail forma DE 


Zinc metal including alloys, all forma 


„all forms 


Ash and residue containing nonfer- 

rous metals 

Base metals including alloys, all forms 
NONMETALS 

Abrasives: Grinding stones 


Products including nonclay refractory 
Fl ( skucuE 


Diamond, industrial _ thousand carats_ _ 
Diatomite and other infusorial earth _ _ _ 


herr and eer FC 
ee materials 


883 natura! 
8 and plasters s 
Mica ai om 
umen, mineral, crule .... 
t and brine. e 


Sodium compounds, n.e.s.: 
Caustic soda 


Stone, sand and gravel: 
ension tonne 


fur: 
Elemental, other than colloidal ........ 


Sulfuric aci 


Building materials of asphalt, asbestos 
and fiber cements, unfired non- 
metals 


Asphalt and bitumen, natural 
Coal and coke including briquets _ _ _ —- 


See footnotes at end of table. 


1979 


69,267 


0,084 
4,328 


570 
359 


47 
8,055 
118,155 


1980 


57,200 


NA 
2,442 


NA 
310 


NA 
NA 
145,627 
NA 


United 
States 


NA 
156 


Sources, 1980 
Other (principal) 


Ja 21,191; Guatemala 14,652; 
est Germany 4,473. 

Mexico 202; Guatemala 20. 

All from West Germany. 


West Germany $1. 


United Kingdon 546 Canada 

Uni om 1 
Netherlands 2. 

Mexico 237; Peru 63; Republic of 
Korea 50. 


Cue $7. 


Guatemala 80. 


All from Guatemala. 
All from West Germany. 


Brazil azil 16 Guatemala 16; West Ger- 

Canada 2,144; Australia 550. 

United Kingdom 567; West Germany 
174; Japan 101. 

NA. 


ra 652; Brazil 247; Mexico 


NA. 

Mexico 270; Guatemala 12; Costa 
Rica 5. 

NA. 

NA. 


Italy 27,866; Finland 22,105; Belgium- 
„y Luxembourg 14,401. 


NA 
Belgium-Luxembourg 1,436; Guate- 


NA. 
Guatemala 14,469; West Germany 56. 
All from Guatemala. 


NA. 

Nicaragua 90; Canada 19; West Ger- 
many 3. 

Nicaragua 2,572; Mexico 596; Guate- 
mala 528. 


Guatemala 366; West Germany 272; 
Denmark 243. 


Guatemala 2,202; Mexico 36. 
Guatemala 555. 


NA. 

Mexico 714; Costa Rica 226. 

Guatemala 82: West Germany 27; 
Italy 10. 

Guatemala 6,493; Canada 2,763; 
Australia 550. 


N 102; Mexico 28; Colombia 


NA. 
Colombia 125; Guatemala 5. 
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Table 5.—El Salvador: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 : 
i ares Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum: 
Crude and nd partly refin 
uana Ay ge m barrels. _ 4,501 4,920 — All from Venezuela. 
Gasoline 42. gallon barrels. . 31.389 19,346 697 i 1120, Netherlands An- 
es 7 

Kerosine do— 12.726 7,688 1.457 Ni 5,247; Netherlands Antil- 
les 543; Nethe rlands 441. 

Lubricants |... .... do... 53,906 41,867 22,582 Netherlands Antilles 8,939; Nicara- 
gua 8,806; United Kingdom 15. 

Mineral jelly and wax . do 14,824 19,852 3, 691 West Germany 3, 3,462; Japan : 818; 

uefied petroleum gas do- 11,601 NA NA 
Un 5 ne -do...- 1,151 819 595 Nicaragua 133; Panama 14. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 25 1,810 414 Netherlands Antilles 358; Guatemala 
943; Nicaragua 133. 
NA Not available. 
GUATEMALA 


For a number of years Guatemala enjoy- 
ed one of the highest growth rates in Latin 
America; however, the GDP for 1981 in- 
creased less than 1% to an estimated $3.15 
billion* in current prices. Exports for 1981 
increased by about 1496 over those of 1980, 
while imports increased only about 4%. 

The small mining industry suffered a 
major setback with the decision to close 
permanently the nickel plant at El Estor, 
located at the western end of Lake Izabal. 
The reasons given for closing the plant were 
the depressed state of the world nickel 
market and the sharp increase in operating 
costs. The decision to close the plant was 
made near the end of 1981 by Inco Ltd., 
which held an 8096 interest in the former 
operating company, Exploraciones y Ex- 
plotaciones Mineras Izabal (Exmibal) The 
remaining 20% was owned by the Hanna 
Mining Co. of the United States. The El 
Estor plant had been closed on a standby 
basis since September 1980. The major 
change in operating conditions was the 
marked increase in the cost of oil, which 
accounted for approximately 6096 of direct 
operating costs. In the laterite treatment 
process it was found that for each $1-per- 
barrel increase in the price of oil there was 
a corresponding increase of about $0.05 per 
pound of nickel produced. The El Estor 
plant, which was built at a total cost of $224 
million, produced approximately 6,940 tons 
of nickel matte during the first 9 months of 
1980. 


With the closure of the Exmibal nickel 
mine, the only remaining metal mining 
operation of any significance in Guatemala 
was the Oxec underground copper mine 
operated by Transmetales Ltda. in Alta 
Verapaz Department. Underground devel- 
opment work was also being undertaken on 
the lead, zinc, and silver Ballena Montene- 
gro and Penasco Mines in southeast Guate- 
mala in the State of Chiquimula. The major- 
ity interest in the mines was held by Minas 
de Oriente S.A. (Minorsa), a 60%. subsidiary 
of Lacana Mining Corp. of Ontario, Canada. 
The minority interests were held by Toho 
Zinc Co., Ltd., and C. Itoh & Co., Ltd., of 
Japan, which advanced $600,000 to fund an 
exploration program on Minorsa’s property. 
The recoverable ore reserves were estimat- 
ed at 2.2 million tons, averaging 2.77 troy 
ounces of silver per ton, 0.58% lead, and 
4.28% zinc. 

Stone, sand and gravel, and sulfur were 
produced on a limited scale in 1981. It was 
reported that antimony and tungsten were 
being mined at Ixtahuacan by Minas de 
Guatemala S.A. 

Oil represented a valuable export com- 
modity for Guatemala. Production from the 
Rubelsanto and West Chinaja Fields was 
about 6,600 barrels per day during 1981. It 
was confidently expected that this produc- 
tion could be raised to 10,000 to 12,000 
barrels per day by the end of 1982. Société 
Nationale Elf Aquitaine, the French oil 
concern, which had been providing finan- 
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cial and technical assistance, was the opera- 
tor of the producing fields for the Petro- 
maya Consortium in a joint venture with 
Basic Resources International S.A. The 
Yalpemech 1 well, drilled by Hispanoil in a 
joint operation with Braspetro Internation- 
al of Brazil and Elf Aquitaine, at a final 
depth of 4,600 meters, was the deepest well 
of record drilled in Guatemala. 

The Guatemalan Petroleum Bureau has 
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estimated the probable oil reserves at 2 
billion barrels compared with the previous 
estimate of 800 million barrels. If the esti- 
mate proves correct, Guatemala can be 
assured of a domestic supply of oil for many 
years. Most of the output of crude oil was 
shipped to Louisiana refineries in the Unit- 
ed States, and the refined products were 
imported. 


HONDURAS 


The GDP for 1981 was $2.7 billion* at 
current prices, which was a slight increase 
over that of 1980. Honduras had a deficit in 
its trade balance of $139 million, while the 
inflation rate was 996. 

The mineral industry contributed from 
2% to 396 to the country's GDP in 1981. The 
great bulk of the precious and base metals 
was produced from the El Mochito Mine 
near Santa Barbara. The mine was operated 
by the Rosario Resources Corp. of AMAX 
Inc. 

The El Mochito Mine was converted to a 
50% open pit operation to increase profit- 
ability, while average ore grades continued 
to decline. During 1981, 378,000 tons of ore, 
grading 4.3% lead and 6.1% zinc, was mined 
and milled to produce 13,880 tons of lead, 
17,846 tons of zinc, 1,667,000 troy ounces of 
silver, and 1,242 troy ounces of gold. Only 
zinc showed an increase over the 1980 
production. Further progress was made on 
expanding the mine, and when completed, 
perhaps in 1983, the capacity could be 
increased from 1,200 to 2,500 tons per day. 

The Texaco Inc. petroleum refinery at 
Puerto Cortés on the Caribbean coast was 
shut down from mid-September through the 
remainder of 1981. This action resulted 
from changes in refining costs due to the 
heavier Mexican crude oil. 

The new cement plant at Piedras Azules 
began production in August with an annual 
production capacity of 400,000 tons. It was 


one of the country’s largest projects to date, 
costing approximately $80 million. Firms 
from Japan and Spain participated in the 
plant’s construction, while $15 million for 
financing came as a loan from the Venezue- 
lan Trust Fund. The plant was expected to 
enable Honduras to save more than $13 
million annually in imports of cement, 
while it generated about 350 jobs. The 
construction of the El Cajón hydroelectric 
project alone was expected to require at 
least 350,000 tons of cement, which would 
otherwise have to be imported. For its raw 
material, the plant utilized nearby lime- 
stone and marl deposits where measured 
reserves will last an estimated 40 years. In 
addition, the plant used a material called 
pozzoiana, a siliceous volcanic ash, to pro- 
duce a more resistant cement used in build- 
ing dams and bridges. 

The high cost of energy, due to the depen- 
dence on imported oil, had a very inflation- 
ary effect on the Honduran economy. The 
El Cajón hydroelectric powerplant under 
construction was expected to permit a de- 
crease in oil imports when completed in 
1983. 

Exploration drilling for oil continued to 
be unsuccessful. À program was proposed to 
reevaluate the country's hydrocarbon po- 
tential with International Bank for Recon- 
struction and Development (World Bank) 
funding. 
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Table 6.—Honduras: Exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


METALS 
eren ore and concentrate, gross 


Lead: 
Ore and concentrate, gross weight ... 


Metal including alloys, all ſorma 
Silver: 
Ore and concentrate 
value, thousanda. _ 


Metal including alloys, unwrought 
and partly wrought . _ — — cuc 


c: 
Ore and concentrate, gross weight . — 


Metal including alloys, all forms ..... 
er: 
Ores and concentrates 
Ash and residue containing nonfer- 
rous metals 


NONMETALS 


Cement᷑l̃ ~~ ~~_ ~~ _ 2-2- 


Precious and semiprecious stones 
T value, thousanda. _ 
Stone, sand and gravel: Dimension stone, 
crude and y worked 
Other: Buil materials of asphalt, as- 
bestos and fiber cements, unfired 
non metal 


Hydrogen and rare gases 
Petroleum dried products: 


Residual fue 


Lubricantss ..--- do- 


NA Not available. 

Pata for 1979 are not available. 

*Unreported quantity valued at $9,964 

ee quantity valued at $3,962. 
Unreported quantity valued at $1,000. 

5Less than 1/2 unit. 


1978 


e 


1980 


NA 
4,156 


20,698 
NA 


$31,779 


NA 


* 
NA 


United 
States 


NA 
$11,182 


NA 
è) 
NA 


(5 


Destinations, 1980 
Other (principal) 


NA. 
Guatemala 2,107; Costa Rica 
1,255; Nicaragua 729. 


United om 10,000; Aus- 
tralia 55 i 
NA. 


United Kingdom $10,951; 
Australia $5,890. 


NA. 

Mostly to Italy and Belgium- 
Luxembourg. 

NA. 

All to Brazil. 


Cayman id 6,761; Belize 
802. 9 , 


NA. 


NA. 

Guatemala 27. 

Guatemala 495; Belize 105. 
Costa Rica 13, 586; Nicaragua 22; 


S re Germany 21. 


All to Costa Rica. 
NA. 


Belize 65; Costa Rica 18. 


NA. 


Panama 135; Belize 10. 
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Table 7.—Honduras: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1978 1980 : 
xd Uniad Other (principal) 
METALS 
Aluminum metal including alloys, all forms 984 1,261 512 Guatemala 171; Nicaragua 51; 
Hong Kong 16. 
T: 
ot 2 ³ĩð2ĩ ĩ et ent NA NA NA NA. 
Metal i including alloys, all form 211 195 84 Costa Rica 41; Japan 32; West 
Germany 5. 
Iron and steel metal 
p 2323 UT ICT ĩͤ ace ons eu NA NA NA. 
NE EEN E LEON NER CURES EE ERE 65,892 89971 20,976 NA. 
Lead metal including alloys, all forms 374 602 180 Mexico 360; Belgium- 
Luxembourg 55; Denmark 5. 
Nickel metal including alloys, all forms .. - - - 1 2 2 
Silver metal including alloys, unwrought and 
partly wrought? ____ value, thousands $4 $15 $14 West Germany $1. 
Tin métal including alloys, all forma 66 44 9 ae Se 15; TE Rica 12; West 
Zinc metal including alloys, all ſormw 1,776 847 212 Belgium-Luxembourg 300; Mex- 
ico 199; Japan 51. 
Other: 
Ores and concentrate 42 87 82 Costa Rica 2; United Kingdom 2. 
Metals including alloys, all forms . . ... _ - 7 14 9 Bolivia 8; Mexico 2. 
NONMETALS 
8 n. e. s 
Natura «44 _- 14 7 3 Wer Gert 
Grinding and polishing wheels and stones_ 10 68 9 5 Td 21; Austria 14; 
Asbestos, crulleee–9jum LLL - - —— 2,062 2,102 a Canada 1,148; A er iE 952; 
Gt Sese 21,085 18,814 292 Peru 8, 950: Nicaragua 4,770; 
Panama 1,566. 
Clays and clay produc 
: Kaolin and other clays or earth 12,477 8,045 1,053 i ee 6,867; Jamaica 114; 
exico 7. 
Products including nonclay refractory 
brick. AA 2,608 8,225 4,518 d 619; Colombia 572; Italy 
Diamond, industrial kilograms. — om NA NA NA. 
Diatomite and other infusorial eart __ 262 302 222 E 58; 5 17: West 
rmany 4. 
Fertilizer materials: 
Crude, phosphatic - - - - - ---------- 3) 294 294 
Manufactured _______________-_- 50,615 72,301 52,908 West Germany 10,518; CONS Ri- 
ca 4,833; Japan 4, 
Graphite, natural kilograma. - 3) 10 All from Guatemala. 
Gypsum and plaster 29 85 81 NA. 
Lime -cessa nne y es 1.822 2,741 504 S MO 263; - uno Kingdom 
Mica, worked |... kilograms. . 1,000 NA NA NA. 
5 mineral, natural crude- - - - - - — - 20 NA NA NA. 
Precious and semiprecious stones except 
diamond value, thousands. _ $12 $6 $2 Switzerland $2; West Germany 
r EE 8 210 881 551 Canada 167; Guatemala 163. 
Sodium and | potassium compounds, n. e. s.: 
Caustic oda 4,927 3,418 2,614 Belgium-Luxembourg 518; Mex- 
ico 80; Guatemala 51. 
Soda ag 1,034 2,122 223 Bulgaria 71 716; Switzerland 329; 
Caustic potash ____________---~_- ERU NA NA NA. d 
Stone, sand and gravel: 
Sand gf stone, all gem FP 113 Ni NA Na am Guatemala. 
VVV 34 102 70 — Mexico24; Guatemala 6. 
and quartzite |... 160 851 36 Mexico 282; West Germany 33. 
careous stone 5,894 24,179 89 Costa Rica 16,520; Peru 5,300; 
Nicaragua 1,818. 
r: 
Elemental, all form 13 2 — West Germany 1 
Sulfuric acid _._-_-________-____ _ 561 179 Ar Cone Ri * Germany 
Talc, natural steat ite 152 134 74 China 87 una eT, Republi of Korea 10; 
Crude ---------------------- -- 137 74 China 81; Republic of Korea 10; 


See footnotes at end of table. 
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Table 7.—Honduras: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1978 1980 j 
Y i Other (principal) 
NONMETALS —Continued 
Other —Continued 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals_ _ _ _ — 1,201 524 229 rina ap 216; Guatemala 56; 
apan 23. 
MINERAL FUELS AND RELATED 
Asphalt, natural!!! 1 1 1 
Coal and coke including briquets -------- 179 482 333 Marico 75; Be 1 Luxembourg 
Hydrogen and rare gases 1,097 1,219 218 West tsi Germany 861; Belgium- 
291. 260; N 
Petrol 
Crude and partly refined 
42-gallon barrels_ . 8,009 9,220 -- Venezuela 2,894; Trinidad and 
Tobago 326. 
Refinery ucts: 
ine oo See do. ___ 159 158 5 Trinidad and T 92; British 
Mas Islands 29; Nicaragua 
Kerosine and jet fuel do- 73 33 2 Trinidad and” lobe 21; British 
; Nicaragua 1. 
Distillate fuel olli do... 438 878 21 Trinidad and T 
Netherlands Antilles 31; Brit- 
ish Virgin Islands 
Residual fuel oil do- 200 105 86 Trinidad and Tobago 19 
cant ROME 77 83 50 Nicaragua 10; Venezuela 8; 
Netherlands Antilles 
Mineral and wn do... 17 10 Japan 4; West Germany 3 
petroleum gas... do 63 84 (9 Venezuela 81. 
Unspecified |... do- 81 108 8 . Antilles 60; Nica- 
ragua 
o el, petroleum, and 
gas-derived crude chemicals 6,058 7,885 8,569 Mexico 527; Guatemala 84; Nica- 
ragua 63. 
NA Not available. 
Pata for 1979 not available. 
*Includes platinum-group metals. 
*Excludes unreported quantity valued at $1,000. 
*Less than 1/2 unit. 
NICARAGUA 


The Nicaraguan GDP for 1981 was an 
estimated $2.9 billion’ at current prices, to 
which the mining industry contributed less 
than 1%. Exports rese by about 12%, and 
imports rose by about 1%. The trade deficit 
increased by approximately 4% to $393 
million. The inflation rate for 1981 was 
about 25%. In 1981, substantial loans and 
grants were negotiated, notably with Mexi- 
co and Libya, but also with Venezuela, the 
Federal Republic of Germany, and Bul- 


garia. 

Immediately following the revolution of 
1979, the new Government nationalized the 
four largest gold mines, owned by two U.S. 
companies and one Canadian company. The 
U.S. companies were Rosario Resources, a 
subsidiary of AMAX, and ASARCO Incorpo- 
rated. Negotiations for compensation to the 


U.S. companies were continuing. Despite 
predictions to the contrary, the state min- 
ing company, Nicaraguan Corp. for Mining 
Development (Codemina), has managed to 
maintain historic production levels. 

In 1981, domestic mining was dominated 
by the production of gold and silver. The 
increase of 1981 gold and silver production 
over that of 1980 reflected the Govern- 
ment’s determination to maximize its reve- 
nue from the extraction of these precious 
metals. Most of the production was from 
Codemina’s Rosita-Siuna underground min- 
ing complex in Zelaya Department formerly 
operated by Rosario Mining of Nicaragua 
Inc., a wholly owned subsidiary of Rosario 
Resources Corp. The Siuna Mine, which has 
yielded about 50,000 ounces of gold per year, 
has measured and indicated reserves of 
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about 3.3 million tons, grading 0.095 ounce 
of gold per ton. 

In November, the Nicaraguan Ministry of 
Mines and Hydrocarbons signed a coopera- 
tive agreement with the Swedish Geological 
Service. The agreement, worth $2.5 million, 
included technical assistance, creation of a 
mining chemical laboratory, and two miner- 
al prospecting centers. 

The Nicaraguan Government nationaliz- 
ed the Compania Maritima Mundial and 
Oleoductos but has recognized as valid those 
permits for petroleum exploration held by 
foreign companies. However, new petrole- 
um legislation imposing a different taxation 
system and modifying some of the terms of 
existing contracts was to have been intro- 
duced in 1981. No details were available at 
yearend. 

Because of the political situation, there 


1281 


has been only limited petroleum explora- 
tion activity i in Nicaragua, except for a joint 
offshore seismic program on the Caribbean 
shelf carried out in 1980 by the Chevron 
International Oil Co, Ltd. and Phillips 
Petroleum Co. 

Considering the lack of any indigenous 
resources of oil and natural gas, priority has 
been given to the possible development of 
alternative sources of energy in the coun- 
try. However, it appeared that the planned 
development of geothermal energy at Mom- 
otombo at Lake Managua was going to be 
abandoned. The project, which had been 
undertaken by Empresa Nacional de Luz y 
Fuerza at a total cost of $7.5 million, includ- 
ed the construction of a 35-megawatt 
powerplant capable of meeting about 2096 
of the current maximum demand for elec- 
tricity. 


Table 8.—Nicaragua: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum metal including alloys, semi- 
manufacture s 147 
r: 
Metal including alio 9 cr nia si 
unwro pe 
Iron and stee iin 
Ore and nbus F 87 
etal: 3,887 
„CCF 2414 
Ore and concentrat -- 89 
Metal including alloys, semimanu- 
Bi 55 p e ; ue 
we metal uding alloys, unwrough 
and partly wrought 
value, thousands. _ $1,511 
Ore a and concentrate pe 
including alloys; unwrought _ — PN 
Orai and concentrates 8 
Other nonferrous base metals hae 
NONMETALS 
f ³˙¹¹¹w- e te 19,024 
— pode , 
CC 
n 
brkk . 1.118 
Nonrefractory - - -- -------- 1,255 
Diatomite and other infusorial earth .. .. — 
and related materials |... m 
Fertil materials, manufactured: n 
itrogenou s 
atic ---------------- E 
Other including mixed .... 80 
Gypsum and plasterss 18,341 


See footnotes at end of table. 


Destinations, 1980 
1980 : — 
3 Other (principal) 
109 -- Guatemala 50; Honduras 50; Costa 
Rica 9. 
NA NA NA. 
NA NA NA. 
NA NA NA. 
1,627 _. I Salvador 1,481; Guatemala 141 
3.979 -. Costa Rica 2,582; Honduras 760; 
Guatemala.314. 
NA NA NA. 
NA NA NA. 
$3,478 32.678 Canada $724; West Germany $16. 
NA NA NA | 
NA NA NA. 
NA NA NA. 
NA NA NA. 
6,885 -— Honduras 6,592; Guatemala 288. 
74 em Costa Rica 59; Guatemala 15. 
911 _. Costa Rica 476; Guatemala 94; El 
Salvador 77. 
1,475 1 Costa Rica 955; Honduras 251; Guate- 
mala 176 
NA NA NA. 
NA NA NA. 
NA NA NA. 
NA NA NA. 
NA NA NA. 
NA NA NA. 
18,424 _. Mainly to Costa Rica. 
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Table 8.—Nicaragua: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980 : 
x | Sanes Other (principal) 
NONMETALS —Continued 
1ö§Ü ²ͤẽͥ—ẽktf LE M UA 630 862 _. All to Costa Rica. 
ÄÜ A 8 4,904 320 ms Guatemala 160; El Salvador 153; 
Scd and Honduras 5. 
um I potassium compounds, n. e. a.: 
Caustic oda 15,199 9,652 -- Costa Rica 4,059; Guatemala 3,005; El 
Salvador 2,527. 
FFW ee 13 NA NA NA. 
Stone, sand and gravel: 
1 " K Mt 
Sulfur: Sulfuric acid E. NA NA NA 
A AND RELATED 
Hydrogen, helium, rare gases 718 NA NA NA. 
Petroleum refinery : 
Gasoline 42. gallon barrels. — 272 247 —— All to Costa Rica. 
Kerosine ..--- TER 21,168 25,605 _. Costa Rica 18,430; El Salvador 2,377; 
Guatemala 21 45. 
Lubricantg __ do... 43,136 66,899 Guatemala 17,612; Costa Rica 14,903; 
Panama 12,285. 
r: 
Liquefied petroleum gas — da- 465 -- El Salvador 302; Honduras 163. 
Unspecified dnd do 47,125 84,546 _. Honduras 49,077; Costa Rica 35,154; 
Guatemala 315. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude AE 1,049 411 x ae 317; Costa Rica 74; Hon- 
uras 19. 


NA Not available. 


Table 9.—Nicaragua: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 


METALS 


Aluminum metal including all 
Unwrought ........- sas 5 
Semimanufactures 


om a a a om am ow om an qp am cw om em c— ow ow a — 
— a a a ap a a 4 —2 4A oe a a ab — i ow ow 


1979 


Sources, 1980 
Other (principal) 


El Salvador 272; Ie Germany 89; 
Netherlands 12 


NA. 


United Kingdom 6. 
NA. 


5 412. 
Canada 1,650; El Salvador 150; 
Guatemala 20. 


NA. 
NA. 


Mexico 130; Costa Rica 6. 
Costa Rica 1. 


NA. 

ee Kingdom $5; West Germany 
United Kingdom 9. 

United Kingdom 3. 

Canada 680; Peru 300. 
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Table 9.—Nicaragua: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Zinc metal including alloys —Continued 


Semana M tae a 
Other: Base metals including 
forma value, eee 


Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 


etc 
Grinding and polishing wheels and 
MOREM . ool os See 


Products: 
Refractory including nonclay 


Bie... un 


Diatomite and other infusorial earth _ _ _ 
Feldspar and related materialss 


Fertilizer materials: 
Manufactured: 
Nitrogenous ------------- 


Pot assi 
Other including mixed 
Graphite, natural ___________--- 
Gypsum and plasters ___________-_ 


Precious and semiprecious stones 
value, thousands_ _ 


Sodium and potassium compounds, n. e. s.: 
Caustic 


Stone, sand and gravel _________-_- 


Sulfur: 
Elemental, all form 
5 acd... lor 
oe ee 8 


Other: Crude _________________ 


Carbon black |... 
Coal and coke including brique ts 


Hydrogen, helium, rare gases 


Petroleum: 
Crude. thousand 42-gallon barrels. . 


Refinery products: 
Gasoline - - -42-gallon barrels- 


See footnotes at end of table. 


1979 


33 
$11,142 


1980 


41 


599 
95 


182 


77,302 
20, 309 


12.932 
14,878 
22 


223 
319 
$4 
NA 
NA 
28,165 
1,496 
NA 
672 
540 
487 
932 
188 
188 


NA 
58 
140 


4,113 
81,379 


United 
States 


41 


81,418 
20,256 


6,908 
13,369 


12 


2,601 


Sources, 1980 
Other (principal) 


Mexico 254; Costa Rica 237. 


Costa Rica 76; West Germany 10; 
Mexico 3. 

Australia 290; West Germany 1. 

France 3; West Germany 3; United 


Kingdom 1. 
pe giin Luxembourg 334; Hungary 


Mexico 528; Guatemala 194; United 
Kingdom 22. 


Mexico 60; Costa Rica 38; Italy 25. 
Costa Rica 12; Mexico 1. 


Mexico 254; Costa Rica 73; Guate- 


mala 3. 
Guatemala 288; Costa Rica 279; Mex- 
ico 31. 


Netherlands 17,807; Venezuela 8,845; 
German 


West 8,596. 
rw Rica 48; Netherlands Antilles 
Canada 6,029. 
Netherlands 984; Costa Rica 510. 
Mexico 14. 
Guatemala 193; West Germany 16; 
Nr ing 

ni om. 

Honduras $1. 
NA. 
NA 


Mexico 27,852; El Salvador 134; 
Guatemala 82. 


NA. 
uiro Germany 464; East Germany 


Guatemala 224; Costa Rica 223; Mex- 
ico 25. 


West 5 279. 
Costa Rica 921; West Germany 3. 
Guatemala 35; Hong Kong 25; China 


23. 
Mir Mp 85; Hong Kong 25; Italy 


NA. 
Mexico 10; 
West Germany 8; Guatemala 5. 
West Germany 16; Mexico 10; Ne- 
therlands 2. 


Venezuela 4,069. 
Netherlands Antilles 53,507; Panama 
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Table 9.—Nicaragua: Imports of mineral commodities —Continued 


(Metric tons unl therwi ified) 
Sources, 1980 
Commodity 1979 1980 ; 
nec Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Kerosine .....42-gallon barrels. . 29,923 8,650 108 — 2,080; Trinidad and Tobago 
Distillate fuel oi do- 6,155 442,422 15 Netherlands s Antilles 335,267; Vene- 
zue ,006. 
Residual fuel oil do- 186,880 155418 3.891 Panama ma id Netherlands Antil- 
es : 
Lubricants _ _______- do- 21,846 48,889 34,181 KI Salvador 9,989; Netherlands Antil- 
es 2,968. 
Mineral jelly and wax .. do- 7,240 11,068 1.794 Japan 5,517; China 2,385; Spain 944. 
gans rt uae yd gas do 3,028 974 974 
Unspecified do- 826 128 630 Fran ce Zi Panama 95, United King - 
om 28. 
Mineral tar and other coal-, petroleum- 
and gas-derived crude chemicals 2,771 2,741 1,088 Netherlands Antilles 1,497; Hondu- 
ras 58; Netherlands 46. 
NA Not available. 
PANAMA 


After 3 years of relatively high economic 
growth, economic activity slowed in 1981, 
largely owing to the worldwide recession. In 
1981, the GDP at current prices was $3.8 
billion,“ which represented a real 
rate of 8.6% over that of 1980. Inflation 
during 1981 was in the 7% to 10% range. 
The balance of payments was a negative 
$355 million, the highest figure recorded in 
recent years. 

Mineral production in Panama continued 
to be extremely limited in 1981 and was 
confined almost wholly to limestone and 
clays. 

The one mineral project considered capa- 
ble of transforming the mining industry of 
Panama was related to the Cerro Colorado 
copper deposits in Chiriqui Province; how- 
ever, this project had not progressed signifi- 
cantly by yearend. The conditions set by Río 
Tinto Zinc Corp. Ltd. relating to changes in 
the labor law have proved difficult for the 
Panamanian Government to accept, and by 
the end of 1981 no agreement had been 
reached. The project plans included the 
construction of a pilot plant and the driving 
of a 2,000-meter adit, followed by the devel- 
opment of an open pit mine and the con- 
struction of a concentrator with a capacity 
exceeding 100,000 tons per day of ore. 

Because of the continued uncertainty 
over the future of the Cerro Colorado Proj- 
ect, the possibility for development of the 
extensive porphyry copper deposits farther 
to the northeast of Cerro Colorado near 


Petaquilla was of particular interest. An 
exploration program completed in 1976 by 
Panama Resources Development, a joint 
venture of Mitsui Mining & Smelting Co., 
Ltd., Dowa Mining Co., Ltd., and Mitsubishi 
Metal Corp., all of Japan, indicated poten- 
tial reserves of 200 million tons of low-grade 
copper ore. 

Work on the 130-kilometer transisthmian 
oil pipeline between Chiriqui on the Pacific 
coast and Bocas del Toro on the Caribbean 
coast started in August 1981 and was ex- 
pected to be completed in late 1982, barring 
complications. The total estimated cost of 
the pipeline project was $250 million. The 
pipeline, located 300 kilometers west of the 
canal, was planned to have a throughput 
capacity of 700,000 barrels per day. The 
Panamanian Government expected to ac- 
quire 40% of the shares in the project 
through Corporación Financiera Nacional. 
The operating company would be Petroter- 
minal Panama, S.A., a joint venture with 
U.S. interests. A subsidiary of Atlantic 
Richfield Co. has signed a 3-year agreement 
for the delivery of 100,000 barrels per day of 
Alaskan crude oil beginning in 1983. 

In 1981, consumption of petroleum prod- 
ucts for internal use declined slightly, main- 
ly because less fuel oil was used to generate 
electric power. Because of higher-than- 
normal rains in 1981, hydroelectric genera- 
tion rose from 53.1% to 70.3% of total 
energy consumption. In 1975, hydropower 
accounted for less than 10% of the total. 
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This pattern of declining dependence on 
thermal generation was expected to contin- 
ue and accelerate as the large Fortuna Dam 
comes online in 1985 and additional alter- 
nate energy projects are carried out in 
future years. 


1Physical scientist, Division of Foreign Data. 
, values have been converted from 
Belizean dollars (Bz$) to U.S. dollars at the rate of 
Bz$2.00 = did 00 (the average rate for 1981). 
re necessary, values have been converted from 
Costa Rican colónes (c) to U.S. dollars at the rate of 
c21.76 = US$1.00 (the average rate for 1981). 


*Where necessary, values have been converted from 
Salvadorean colónes (c) to U.S. dollars at the rate of 
c2.50 = US$1.00 (as of Dec. 31, 1981). 

5Where necessary, values have been converted from 
Guatemalan quetzals (q) to U.S. dollars at the rate of 
q1.00 = US$1.00 (as of Dec. 81, 1981). 

*Where necessary, values have been converted from 
Honduran lempiras (D to U.S. dollars at the rate of 
12.00  US$1.00 (as of Dec. $. 1981). 

re necesar roges have 


re necessary, value 


Table 10.—Panama: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Panamanian balboas to US. at the rate of 
b1.00  US$1.00 (as of Dec. 31, 1981). 
Destinations, 1980 
1980 United 2 
States Other (principal) 
489 158 Comta Rica 236; Japan 70; Honduras 
1,996 146 Belize 1,250. 
20 15 Costa Rica 5. 
NA NA NA. 
115 -- Costa Rica 35. 
283 es All to Costa Rica. 
4 Hos Do. 
7 p All to Honduras. 
428 18 Ecuador 410. 
NA NA NA. 
NA NA NA. 
NA NA NA. 
13143  À 1,129 Japan 14 


Table 11.—Panama: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
Aluminum metal including alloys, all 
— 577 
Et wi oe eee ie, 93,620 
Clay producta including nonclay refrac- 
tory brick 101 
Copper metal including alloys, all forms 40 
Iron i steel metal 800 
Iron and steel , primary form 181 
Bars, rods, es, shapes, sections 205 
Üniversals, plates, i 12 
Lead metal including alloys, all forma 
refinery ucts: 
Lubricants. — — — - 42-gallon barrels. . 15 
8 elemental, colloidal cl. od m 2 
clu 
ns BATCH ane ce SER 1,835 
NA Not available. 
Commodity 1979 
METALS 
Aluminum metal including alloys, all 
for o lcu TRE 3,219 
Copper metal including alloys, all forms 785 
aceite i aa 
e a 263 
Pig iron 15,447 
Ferroalloys .-------------—-- 116 
Steel, primary form 8,382 
Semiman : 
Bars, rods, angles, shapes, sections 8,094 
Universals, plates, sheets 80,947 
Hoop and strip... ....- 1,558 
ail and 8 691 
Hé. uuu 6,363 
Tubes, pipes, fitting ims 
DE and i rough ...— 96 
Lead metal i ding alloy all forma 75 


See footnotes at end of table. 


Sources, 1980 
1980 : 
gua Other (principal) 
2,631 1,885 Rica 238; Belgium-Luxembourg 
170; Ar 109. 
603 88 Chile 950; Mexico 95; Costa Rica 28. 
468 Conta Rica 347. 
22,978 15,780 Netherlands 2,966; -apan i 
ium- 
33 3 Brazil 30. 
5,131 1,404 jr Rica 1,601; Canada 828; Japan 
18,9315 — 3,320 tert, 4,111; Belgium-Luxembourg 
us " Korea 1,127. 
35,888 5,609 N 1 6; Costa Rica 2.914: 
1905 ES 15 vi 1L 206. 
6,591 153 Republic of K Korea 2,317; Japan 885; 
5,131 1,404 rs Rica 1 ,601; Canada 828; Japan 
F 3 Colombia 7; Costa Rica 5. 


Colombia 19; Denmark 16; Costa Rica 
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Table 11.—Panama: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 
Nickel metal including alloys, all forms 


Silver metal including alloys, unwrought 
and sen Miis 


re aco teeta cyt peed es 2 


Products: 


See footnotes at end of table. 


1979 


1980 


do 


Zür & S. 8 


S 


8 


United 
States 


Sources, 1980 
Other (principal) 


West Germany 1. 


West Germany $10; Italy $9. 
United m 1. 
Canada 247; Peru 35; Mexico 31. 


Canada 15; Bolivia 5; Mexico 2. 


Italy 9; Brazil 5; United Kingdom 1. 
Canada 280 


Colombia 2.946; Denmark 1,464; 
Belgium-Luxembourg 391. 


El Salvador 191; Guatemala 71; West 
Germany 1. 


Mie vi West Germany 6; Costa 
ca 4. 
Spain 277; Italy 221; Costa Rica 118. 


Costa Rica $1. 
Mexico 343. 
Guatemala 1,080; Costa Rica 80. 


West Germany 11,200; Costa Rica 
s N ,963; Venezuela 1 400. 


West Germany 8,100: Costa Rica 14. 
Costa Rica 9,520; West Germany 
Id Netherlands 625. 


Dominican PX pep 18,000; United 
Germany 4 


K 
Peru 1,519; Costa Rica 238. 


Mexico 24; China 20. 


18. Kingdom $101; Hong Kong 
0218 U 


Peru 1, 375; United Kingdom 342; 
Netherlands 292. 


Mexico € 150 200; Belgium- 
Luxem nda 218; V 

Ri voisin 18; West Germany 159; 
France 120 


Nu 817; Canada 286; France 17. 
Peru 1,320; Mexico 90; Italy 10. 
Italy 14. 

NA 

Belgium-Luxembourg 5. 

Hong Kong 50; China 25; Colombia 
NA. 


NA. 
West Germany 8. 


Saudi Arabia 8,962; Venezuela 3,553; 
Ecuador 920. 


Trinidad and Tobago 151. 
3 41; Netherlands Antilles 


103. 


Trinidad and T 
W Antilles 12: Nicaragua 
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Table 11.—Panama: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Other: uefied l 
roleum 
5 oen 2 gallon 
barrels. _ 
Mineral jelly and wan 
U ified. |... do __ 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals — _ — _ 


NA Not available. 
1Less than 1/2 unit. 


1979 


1980 


United 
States 


Sources, 1980 
Other (principal) 


NA. 

Japan 2. 

N ether lands Antilles 48. 
NA. 
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BANGLADESH! 


The only economically significant miner- 
al exploited in Bangladesh during 1981 was 
natural gas. Nitrogenous fertilizer produc- 
tion was important to the agricultural sec- 
tor and was totally dependent on the natu- 
ral gas for fuel and raw material. Domestic 
cement plants were also fueled by natural 
gas. The flat river-delta terrain for most of 
Bangladesh makes the potential for discov- 
ering major mineral deposits poor. No large 
deposits of metal ores have been found and 
only in the small hilly southeastern section 
of the country is there even much chance of 
finding any. Heavy mineral sand deposits 
may eventually be exploited along the 
Chittagong coastline. There is a good poten- 
tial for crude oil discoveries. 

The Bangladesh economy has been heavi- 
ly subsidized by billions of dollars of foreign 
aid since the country's inception. A World 
Bank report recommended total aid needs 
of over $2.6 billion in fiscal year (FY) 1980- 
81. It received commitments for barely over 
one-half that amount. 

The Government's ambitious second 5- 


year development plan began in July 1, 
1980, and called for a rather optimistic 
series of social and economic reforms that 
included lowering the population growth 
rate, cutting unemployment, greatly in- 
creasing the food supply, and accelerating 
the pace of economic development. 

As part of the means of achieving the 5- 
year plan goals, the Government stated that 
measures had been taken to liberalize the 
investment incentives to both local and 
foreign industries. Policy has swung around 
in recent years to one of actively encourag- 
ing the participation of the private sector in 
economic development. 

Despite the optimistic industrial develop- 
ment plans, Bangladesh's continuing ex- 
tremely large trade deficit forced unwanted 
but necessary economic adjustments. By the 
end of December 1981, the original $15.5 
billion plan, adopted in July 1980, had been 
revised to $10.9 billion.? The industrial sec- 
tor was to drop from 18% to 15%, while the 
agriculture sector would be increased from 
32% to 35%. The target for food production 
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had been 20 million tons but that was re- 
duced to 17.5 million tons. 

Another adjustment made during the 
year was a series of small currency deval- 
uations. By yearend 1981, the Bangladesh 
currency stood devalued to the extent of 
nearly 19%. The spot selling rate of the 
dollar finished the year at taka 20.1512 
against the dollar. 

The electric power situation continued to 
hinder industrial progress. A Government 
official stated that industrial units sufferod 
$5.8 million direct losses owing to power 
failures and load shedding during FY 1980- 
81. In addition, over 1 million worker hours 
were lost for the same reason. 

Compared with that of previous years, 
however, the situation was relatively better 
and improving steadily. The Government 
was making every effort to increase the 
generating capacity and to improve the 
reliability and distribution of the power 
that was available. The official installed 
capacity increased to 822 megawatts in 
June 1980 from 718 megawatts in Novem- 
ber 1979.2 New units were brought online 
and others were refurbished during 1981 
bringing the new capacity even higher, 
assuming none of the older obsolescent 
plants were withdrawn from service. 

Several new projects were under con- 
Struction or in late stages of design at 
yearend 1981. A 50-megawatt unit was to go 
online at the Kaptai hydroelectric plant 
(also referred to as Karnaphuli) by yearend 
1981. Its completion would bring the plant 
to a capacity of 130 megawatts. 

The Government has signed an agree- 
ment with the U.S.S.R. for design and 
technical assistance worth about $75 mil- 
lion for a gas-fired 210-megawatt thermal 
station at Ghorasal, about 50 kilometers 
north of Dacca. The Ghorasal powerplant 
had a reported capacity of 110 megawatts. 
One Bangladesh newspaper stated that the 
U.S.S.R. had signed a similar agreement 
last year for the same sized unit at the same 
plant. A 210-megawatt unit would be the 
largest in the country, and it is doubtful if 
the Soviet technicians would attempt to 
erect and finance two such sophisticat- 
ed units simultaneously. A second 210- 
megawatt unit may be planned but con- 
struction probably would not begin until 
the first unit was installed. 

The United Kingdom was to finance an 
expansion of the Ashuganj powerplant, 
about 100 kilometers northeast of Dacca. 
The project is to be a 90-megawatt combined 
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cycle powerplant. This type of plant uses a 
natural gas fueled gas turbine to turn the 
generator and a conventional boiler and 
turbogenerator powered by the hot exhaust 
gases from the gas turbine. 

Coal-fired units of 110 megawatts at 
Khulna and 60 megawatts at Chittagong 
were reportedly under construction with 
Czechoslovakian aid. 

To increase efficiency and lower the over- 
all cost of generation, a foreign contractor 
was constructing a 239-kilovolt double cir- 
cuit transmission line for the Government. 
It will interconnect the gas-fueled eastern 
transmission network with the oil- and coal- 
fueled western network. The line will ini- 
tially operate at 132 kilowatts and will run 
153 kilometers from Tongi to Ishurdi and 
cost about $100 million. 

The Government continued the planning 
for a nuclear powerplant at Roopur in 
Pabna District. Apparently it has decided 
on a capacity of 300 megawatts. The French 
Technocatome reactor was reportedly fa- 
vored over United States, Canadian, Swed- 
ish, or Soviet plants. The restraint was 
financing, which Bangladesh was request- 
ing from friendly countries and interna- 
tional aid agencies. 

The Ministry of Finance estimated ex- 
ports for FY 1980-81 would hit $758 million. 
This would represent a 5.5% increase over 
that of FY 1979-80, but a realistic compari- 
son was difficult because of the currency 
changes during the year. Minerals contrib- 
uted no significant part in the export earn- 
ings (less than 0.01%). Jute, jute products, 
tea, leather, and seafood accounted for near- 
ly all of the exports. The export target for 
FY 1981-82 was proposed at $803 million. 

Again in FY 1980-81, the cost of imports 
far exceeded the value of the exports. Total 
imports were expected to be about $2,424 
million. Raw materials, fuel, and manu- 
factured goods were the major imports. 
Most of the widening trade deficit was 
expected to be met by foreign aid. 


COMMODITY REVIEW 


Japan, the Organization of Petroleum 
Exporting Countries, and the International 
Development Bank agreed to help Bang- 
ladesh develop the Bakhrabad Gasfield just 
southeast of the capital city of Dacca. The 
project-implementing authority will be the 
newly formed Government-owned Bakhra- 
bad Gas Systems Ltd., a subsidiary of the 
Bangladesh Oil and Gas Corp. (Petrobang- 
la). 
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Under the $164 million project, four pro- 
duction wells will be drilled, and the origi- 
nal exploration well will be completed for 
production as well. As a result of the agree- 
ment, the first production well was spudded 
in May 1981. In addition to the wells, the 
project includes the following: gas gather- 
ing and conditioning facilities; a 177- 
kilometer, 61-centimeter-diameter pipeline 
from Bakhrabad to Chittagong; a 60-kilo- 
meter distribution system in Chittagong; 
and a 16-kilometer branch line to a propos- 
ed urea fertilizer plant. 

At the old Titas Gasfield, the fifth produc- 
tion well was completed in June 1981, 
bringing the field's production capacity to 
about 150 million cubic feet per day. Three 
additional new production wells were to be 
completed by 1984. The foreign exchange 
component of the expansion will be financ- 
ed by a loan from the Asian Development 
Bank. 

In April 1981, the Government commis- 
sioned the 30.5-centimeter-diameter, 58- 
kilometer pipeline connecting the Habiganj 
Gasfield with the Ashuganj Fertilizer and 
Chemical Co. The $13 million pipeline was 
built by the Titas Gas Transmission and 
Distribution Co., a subsidiary of Petrobang- 
la. It will supply 50 million cubic feet of gas 
per day to the plant at peak load. A branch 
pipeline connects with the Titas Gasfield 
distribution network and will supplement 
the Titas network with an additional 70 
million cubic feet of gas per day. The new 
Habiganj pipeline complements a 25.4- 
centimeter branch line already existing 
from the Titas network to the fertilizer 
plant. 

In addition to the developments described 
above, Petrobangla has been engaged in a 
relatively ambitious program of exploration 
for additional gas reserves and the hope 
that there is oil in some of the gas-prone 
geologic structures. 

Petrobangla has drilled the most explora- 
tion wells in Sylhet and Comilla Districts, 
but seismic surveys and other exploration 
were being done throughout the country. 

To date, 13 locations have been referred 
to as gasfields in the Bangladesh press, and 
four are actually in preduction. Total re- 
serves have been quoted over a wide range 
of figures, often on the basis of only one 
exploration well per field. Over 4.5 trillion 
cubic feet of gas were generally considered 
proved, and the figure could go up above 10 
trillion if Petrobangla's prognostications 
turn out to be correct. 

The country has consumed increasing 
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amounts of natural gas each year since 
1974. Despite the steady increase, the ratio 
of gas consumed to total recoverable re- 
serves is one of the lowest in the world. On a 
global basis about 396 of known reserves are 
consumed each year. In Bangladesh, howev- 
er, that figure is only 0.0196 of the proved 
reserves. 

Bangladesh has been slow to utilize this 
valuable resource mainly because of a lack 
of investment captial to develop the fields 
and distribution network, but also because 
of the limited number of industries in the 
country that need gas for their operations. 

The Government has now given priority 
to the development of an expanded pipeline 
transmission system to bring the gas to 
market. Through increased exploitation 
and improved delivery, Dacca hopes to cut 
back its crude oil and petroleum product 
import bill by as much as 75% from its 
present $700 million per year. 

Unlike the U.S. use of gas, very little 
consumption is by the domestic and com- 
mercial sectors. The breakdown of gas con- 
sumption during FY 1980-81 was as follows: 
electric power generation, 39%; fertilizer 
production, 3596; other industrial users, 
16%; domestic customers, 7%; and commer- 
cial users, 3%. Power, fertilizers, and new 
industrial users will increase consumption a 
great deal in the next few years as new 
projects are completed and begin using 
relatively more of the natural gas resources. 

Currently there is no gas service to the 
western section of the country, forcing that 
region to rely on expensive imported oil or 
coal. Petrobangla was planning a $300 mil- 
lion project to take gas across the Jamuna 
River, a distributary of the Brahmaputra 
River, to feed the northwestern region of 
the country. No starting date has been 
announced for this project, which would 
require financing from abroad. 

During 1981, there was no progress on a 
proposal to build an export-oriented lique- 
fied natural gas (LNG) plant or to sell 
natural gas to India via a large pipeline. 

The most important development in the 
fertilizer industry during 1981 was the long 
delayed commissioning of the Ashuganj ni- 
trogen fertilizer plant on December 7, 1981. 
The plant has a design capacity of 242,000 
tons per year nitrogen content of urea and 
cost approximately $400 million. The plant 
was mainly financed by foreign aid. 

Production of urea fertilizer, which was 
scheduled to increase during the year, was 
adversely affected by severe mechanical 
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problems late in 1981 at the old 156,000-ton- 
per-year nitrogen urea plant at Ghorasal. 
Rue urea Moor. had MU Do: Covere: Dy 
increased fertilizer imports. 

In a move to gain self-sufficiency in nitro- 
gen fertilizer production, the Government 
has obtained financing for two ammonium- 
urea complexes to be located at Chittagong. 
They wil be based on the natural gas 
reserves being developed at the Bakhrabad 
Gasfield and will each have a capacity of 
262,000 tons per year nitrogen content of 
urea. 

The first unit, with completion planned 
for yearend 1988, will be financed by the 
International Finance Corp. and by export 
credits from Sweden and Denmark. Swed- 
yards Corp. of Sweden will prefabricate the 
plant, which will be floated to Chittagong 
for erection. The Karnaphuli Fertilizer Co. 
has been set up to operate the plant. Formal 
contracts are to be signed by June 1982. 
Output is intended for the export market. 

The second unit, to be operated by 
Chittagong Urea Fertilizer Ltd., was ex- 

to be completed 2 years later with 
output intended for the domestic market. 
Cost was estimated to be $467 million with 
the Asian Development Bank supplying 
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most of the foreign exchange credit. 

The state-owned Bangladesh Chemical In- 
dustries Corp. contracted with a Nether- 
lands company for construction of triple 
superphosphate granulation equipment at 
its Chittagong phosphate plant. Construc- 
tion was scheduled to begin in early 1982. 
The 25-ton-per-hour unit will be the first 
such equipment in the country. The plant 
currently produces fertilizer in powder form 
which allows a high rate of waste from 
blowing and from washing by rain. 

Plans to build a direct-reduction steel 
plant at Chittagong made some headway 
during the year. Talks between the Bang- 
ladesh Government and a group of compa- 
nies led by Metallurgical and Engineering 
Consultants (Indian Government owned) 
were reportedly in final stages near year- 
end.* The plant would have a design capaci- 
ty of 660,000 tons per year and was estimat- 
ed to cost $180 million. India would supply 
the iron ore under a 5096 buyback arrange- 
ment. The Indian company would supply 
the equipment and construct the plant, 
while Austrian and Japanese members 
would provide the technical expertise and 
much of the capital. 


Table 1.—Other Areas of the Far East and South Asia: Production of mineral 


commodities! 
Area and commodity 1977 1978 1979 1980 1981 
BANGLADESH? 
Cement, hydraulic“ metric tons_ 807,666 838,614 822,413 801,493 4344, 830 
: Kaolin?œꝘç? --------—— do. 74,120 T5,T18 7,805 10,278 49,825 
Qas; natural i marketed? * __ million cubic feet 792,360 84,294 39,265 45,864 449,986 
Vr steel (ingots 5 aat. f metric tons. _ 107,715 116,916 126,371 187,557 *139,343 
product — S 138, 140 138,277 200,415 169,327 *186,013 
Nitrogen. N content tot ammon ia da- 07, 100 105,100 167, 132 139,361 150,000 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. _ 491 523 418 440 NA 
Jet fue!!! do 60 55 60 18 NA 
Kerosin e e ned 2,021 2,289 2,529 2,499 NA 
istillate fuel oil... da 1.317 146 1,005 1,168 NA 
Residual fuel oil! do- 3,031 2,742 3,380 2,574 NA 
CG171717171f A Se ce: SOM 209 "ON Lt rs NA 
Naphtha......---------- do. _ 585 185 NA 
Unspecified do ) ii sii | 267 312 NA 
Refinery fuel and loses. do 315 218 *306 287 NA 
Total ose AA 9 8,336 7,801 8,605 8,088 NA 
Salt, marine metric tons. — 945,600 785,517 674,074 00,000 700,000 
S Limestone, industrial“ cu 61,3038 60,059 56,138 44,164 
BRUNEI” 
ar naura 
TOM Sa lxx million cubic feet 846,011 *342,000 344, 000 386, 900 342,000 
JJC tA HERR ON UR DRM 1 307, 600 310,000 N A NA 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF THE FAR EAST AND SOUTH ASIA 


Table 1.—Other Areas of the Far East and South Asia: Production of mineral 


commodities! —Continued 


Area and commodity 1977 
BRUNEI? —Continued 
Natural gas liquids: 
Condensate .. thousand 42-gallon barrels. _ 3,062 
Natural 4 ER CP do... 816 
Liquefied petroleum gas |... do... 166 
TOU oen . 8 do— 4,044 
Petroleum 
eiat DS CEU E do- 76,650 
Refinery ucts 
fire J os See Sees do— 141 
Distillate fuel oi „ ^ EMEN 219 
5535 fuel oli IM 1 
— are aes do... 32 
Refinery fuel and losses do- 1 
f/ A do- 394 
CHRISTMAS ISLAND? 
Phosphate rock... thousand metric tona. . 1,186 
HONG KONG? 
Cement, hydraulic-——-———— do- 1.029 
Clays: i-o ucc metric tons. — 2,466 
Keldspar. oim do... 3,378 
Feldspar sand _______________-_- do... ns 
Iron and steel: Crude steel? .. m NR 120959 
FFC 0—— 
KAMPUCHEA’ ? 
Cement, hydraulic —ꝛ-—-———— do- 50,000 
Gold, mine output, metal content . _ troy ounces. . 1,000 
Bill Lo eb eee cee metric tons 30,000 
LAOS* ? 

MONOCDE: do... z: 
err do- 10,000 
Tin, mine output, metal content do... 600 

MONGOLIA? ° 
Cement, hydraulic thousand metric tons 100 
Coal: 
Anthracite and bituminous” dio seed eee do- 240 
Lignite and brown® ____________ do— 3,084 
TOU] mcum %ðͤ d occu 3,324 
Copper, mine output, metal content 
metric tons T 
Fluorsper, all grades thousand metric tons *320 
Gypsum 222-2... „ do—-— 28 
Lime, hydrated and quicklime_ 3 do- 250 
Petroleum 8 products 
Kerosine _ _ _ — thousand wee barrels. . 23 
Residual fuel oil ............- do 20 
!;;˙ my ea Ac metric tona. — *15,000 
NEPAL? 
Beryllium: Beryl, industrial-grade (1096-1296 BeO) 
kilograma. _ 777 
Cement, hydraulicce-c - metric tons_ _ 42,086 
Clay for cement manufacture do... NA 
Coal: Lignite - - - -- ------------- do... 1,956 
ore: 
ross weigh do... 6 
Cu content __.._____----__-- do- 21 
Gem one T : 
—————— ograms_ _ 
Gérnét . ------------------ do... 29,600 
Tourmaline - - -- ------------- do- 
Lime, agricultural metric tons NA 
te,crude. - -------------- 8 em 
s | RR OE DNI EI eee Reng ei a do- NA 
Stone: 
i : el Le do... 54,391 
Marble: 
Chips - - - --------------- do—- 67 
G§ö»» orc square meters_ _ 761 
Craggy _..--------- cubic meters NA 
TAIG- oe 0 E metric tons 77 


See footnotes at end of table. 


1978 


1979 


1980» 
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Table 1.—Other Areas of the Far East and South Asia: Production of mineral 


commodities! —Continued 
Area and commodity 1971 1978 1979 1980 1981˙ 
SINGAPORE? 
Cement, hydraulic® thousand metric tona. 1,850 1,850 1,350 11,952 2,000 
Iron and steel metal: Crude steel |... do- 206 280 297 300 350 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels_ 18,152 10,679 17,664 19,144 NA 
Jet fue!!lul -- m 21,194 85,970 81,221 32,914 NA 
T a Se ee ch a A — 21,178 18,094 20,322 20,610 NA 
illate fuel oil do— 1.189 59,775 62,304 63,321 NA 
Residual fuel oil |... o- ` 78,424 85,705 81,309 NA 
5 NIORT URN oe se cdo! do- 3.27 4,316 4,269 NA 
le Sei do... 28,110 83,131 85,538 80,458 NA 
Refinery fuel and losses „ NEN ,086 ,953 6,741 10,404 NA 
Total -. RR do- 216,618 249,990 263,811 262,424 NA 
Stone: Granite, broken thousand cubic meters. . 2,512 2,235 2,507 3,185 44,478 
Sulfur, byproduct of petroleum metric tons 23,043 25,000 26,000 25,000 25,000 
SRI LANKA 
Cement, hydraulic... thousand metric tona. . 856 515 592 571 600 
Cay once REL metric tons 1,590 13,291 11,457 10,000 
Elgg suco Sc o 5,182 5,541 5,870 ,614 7,000 
Brick and tile cla do— 132,621 86,000 *90,000 62,518 60,000 
Clay for cement manufacture do... 84,617 103,232 90,988 21,148 20,000 
Feldsper, crude and ground —-—— do- 3,679 8,160 8,790 8,955 4,000 
Gem stones, precious and semiprecious, except 
diamond ........... value, thousands . _ $28,828 $33,718 $31,919 $42,819 NA 
Graphite, all OO n metric tons. — 8,875 10,506 9,402 1,194 5,150 
ron and steel semimanufactures — — — da *28,000 *30,000 *30,000 NA NA 
Mica, scrap |... sz” cuu 100 140 369 145 200 
Petroleum refinery products 
Gasoline th ousand 42-gallon barrels. . 858 1,098 782 910 NA 
/r ⁰³ x e ee do... 580 216 248 210 NA 
Kerosine do— 1,428 1,632 1,449 1,600 NA 
NOU — e o __- 2,122 2,681 2,410 3,550 NA 
Residual c ees do- 608 8,646 4,800 NA 
eae ee do- 1.071 1.069 1100 1,450 NA 
Refinery fuel and losses_ _ _ - 1ͤ̃ do- 651 387 520 NA 
Toal /ô‚ö‚«ö;ͤ—V— do- 10,913 10,792 9,939 13,100 NA 
Phosphate rock. _ ----------- metric tons_ _ E AEN 9,063 5,000 5,000 
Rare-earth metals: Monazite concentrate, gross 
Weight. locom 8 do— 25 1213 213 63 60 
TN aa he 88 do_ ___ 51,928 149 825 121,443 114,279 110,000 
Sand, glass do... NA *1,500 2,970 E bue 
Stone: 
Limestone. .. _ — _ — thousand metric tons 566 975 1,132 1,261 1,200 
massiveee metric tona _ 768 803 676 741 
Titanium concentrates, gross weight: 
Ilmenite - - - - - -- ------------ do- 34,092 83,041 55,370 83,956 *80,011 
Ml! W ele eee do. _ _ - 978 11,497 14,675 12,789 *13,301 
Zirconium: Zircon concentrate, gross weight 
do... *10 3,291 1,510 3,031 *3,266 
VIETNAM!? 
Cement, hydraulic thousand metric tona. 845 843 729 641 650 
Chromium: Chromite metric tons *12,400 13,100 *14,000 15,000 15,000 
onis JJ 8 do— 1,000 1,100 1,200 1,250 1,250 
Goal An 3 thousand metric tona. — 6,200 6,000 5,300 5, 300 5, 900 
JJ aes Sache ea teit cs metric tons_ — 12,000 13,600 14,000 15,000 15,000 
De = steel metal 
steel thousand metric tons. _ 88 98 *110 120 110 
Semimanufactures, rolled do- 40 50 1106 162 
Nitrogen: N content of ammonia*.. metric tons_ . 10,000 20,000 25,000 NA NA 
Phosphate rock do— 1.500 1.800 400 500 550 
Salt. ------------ thousand metric tons_ _ 580 530 *525 520 500 


See footnotes at end of table. 
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Table 1.—Other Areas of the Far East and South Asia: Production of mineral 


commodities! —Continued 
Area and commodity 1977 1978 1979 1980 1981* 
VIETNAM? —Continued 
Mine output metric tons. — e250 250 200 810 550 
Metal, smelter? ______________ do- 200 200 100 350 500 
Mine output, metal content* 5 do 10,000 8.000 6,000 6,500 6,000 
Metal, smelter, primary do 9,000 7,200 5, 400 5,500 5,500 


NA Not available. 


Estimated. Preliminary. Revised. 
Table includes data available through Aug. 16, 1982. 
In addition to the commoditi 


levels. 
Data are for years euding June 90 of that stated. 
*Reported 


es listed, other crude construction materials such as sand and id. rit and other varieties 
of stone presumably are e er but available general information is inadequate to make 


le estimates of output 


* Gross production is not reported; the quantity vented, flared, or reinjected is believed to be negligible. 
to the commodities listed in the body and footnote 2, molybdenum production was initiated in October 


*[n addition 
1978, bot outsut je not reported amd no basi ie c 
"As reported by 


le for reliable estimates of output levels. 
Statistical Office of the United Nations in 1979 Yearbook of World Energy Statistics, p. 557. 


*Data are for the Nepalese fiscal year ending mid-July of that stated. 
wae includes both gem- and industrial-grade garnet; 4,295 kilograms gem quality and 37,000 kilograms industrial 


fein addition to to the commodities listed, iron ore was mined in the past and pig iron was produced at industrial facilities, 


but the status of these industries 


conditions is not sufficiently clear to allow formulation of reliable 


under prevailing 
estimates of output levels. Similarly, data e ou tput of crude construction materials are not available, and no basis is 


available to make reliable estimates of output leve 


Brunei, little known to the world's busi- 
ness community, is one of the world's small- 
est but wealthiest states. Brunei will be- 
come independent from Britain at the end 
of 1983 and is expected to become a member 
of the Association of Southeast Asian Na- 
tions (ASEAN) by the end of 1984. 

The total area of the state is only 5,765 
square kilometers bordering on the north- 
ern part of Malaysia's Sarawak Province, 
northwest of Indonesia's Kalimantan (Born- 
eo). The area is 3% cultivated; 22%, indus- 
try, urban, pasture, and waste; and 75%, 
forested. In 1981, the population was esti- 
mated at 213,000. Among them, about 52% 
are native Malays; 24%, Chinese; and 23%, 
other ethnic minorities. The labor force of 
the private sector totaled about 32,200 per- 
sons, of which about 30.5% were in agricul- 
ture; 32.8% in industry, manufacturing, 
and construction; 33.8% in trade, transport, 
and service; and 2.9% in other. 

Brunei’s gross national product (GNP) at 
current dollars was estimated at about $1.9 
billion in 1979.* Its per capita GNP was the 
highest among the Far East and South 
Asian countries. The Government of Brunei 
imposes no personal income tax on its 
residents. The wealthy status of Brunei was 
derived mainly from its rich oil and natural 
gas resources. 

Brunei's economy is dominated by the oil 
and gas industry. Over the past years, 
Brunei's production of oil and natural gas 
has helped the state to accumulate about $9 


billion in foreign reserves and a surplus 
revenue of $2.8 billion in 1981. The output 
of oil and natural gas accounted for 8896 of 
Brunei's gross domestic product (GDP), and 
export earnings of oil and LNG were about 
98% of Brunei's total export earnings.’ In 
1981, Brunei was the world's third largest 
LNG exporter following Indonesia and 
Algeria. The Government of Brunei, in an 
effort to control the inflation rate, was 
using surplus revenues to subsidize the cost 
of essential foodstuffs as well as gasoline. In 
addition, salaries and wages were being 
held steady by the Government, while no 
tax increases on public utilities were 
sought. 

Brunei imported about 80% of its food 
requirements. It also imported most of the 
plant equipment, capital goods, and con- 
sumer goods. As a result, most of Brunei's 
inflation rate was caused by imported 
goods. In 1981, the inflation rate in Brunei 
was about 10%. Because of the reduced 
exports of oil and LNG owing to the lower 
oil prices, Brunei's real GDP in constant 
dollars declined 20.9% in 1981.* 

According to the state financial officer, 
the export from oil and gas were 
estimated at $3.5 billion for the state in 
1981. Exports of crude oil and LNG were 
mainly to Japan, while Brunei's imports of 
foods, capital goods, and consumer goods 
were principally from Japan, the United 
States, the United Kingdom, and Singapore. 
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COMMODITY REVIEW 


Petroleum and Natural Gas.—Brunei's 
production of crude oil and natural gas 
declined in 1981. The total output of crude 
oil averaged 176,000 barrels per day in 1981 
compared with 240,000 barrels per day in 
1980, while the output of natural gas also 
dropped from 1,060 million cubic feet per 
day in 1980 to 937 million cubic feet per day 
in 1981. The sharp drop in the output of oil 
in 1981 was partially owing to the world oil 
glut but was largely owing to a depletion 
policy implemented by the Government of 
Brunei and the oil producer to reconcile the 
level of oil production with the economic 
needs of the Government. 

Production of crude oil in Brunei was by 
Brunei Shell Petroleum Co., Ltd. (BSP). To 
increase the ultimate recovery of Brunei's 
oil and gas resource as well as to accelerate 
its program of nonassociated gas production 
from the West Fields and the new Gannet 
Field, BSP has invested a total of about $518 
million in 1981 compared with $340 million 
in 1980 and about $260 million in 1979. Of 
this total expenditure in 1981, $225 million 
was for operation and maintenance of the 
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company’s production system, and $293 mil- 
lion was for enhanced oil recovery projects 
in the Southwest Ampa, Seria, and Champi- 
on Fields. During 1981, the company also 
spent about $26 million on exploration and 
discovered only one new oil well called 
Ampa West. According to the latest esti- 
mates by BSP, Brunei’s recoverable oil re- 
serves are about 1.5 billion barrels.* 

Brunei's production of LNG was by Bru- 
nei Liquefied Natural Gas Ltd. at Lumut 
using the natural gas produced from the 
fields of the Southwest Ampa, Seria, and 
Champion Seven offshore complex. Under a 
long-term contract, Brunei is committed to 
supplying to Japan about 5.1 million tons of 
LNG annually. The Japanese importers of 
Brunei’s LNG are Tokyo Electric Power Co., 
Tokyo Gas Co., and Osaka Gas Co. 

According to BSP officials, the company’s 
output will be dominated by gas rather than 
oil for the coming years. This is because of a 
long-term commitment to supply LNG to 
Japan for a 20-year period. To meet this 
export commitment, the company was ac- 
celerating its development program on non- 
associated gasfields offshore in the West 
Fields and the new Gannet Field. 


Table 2.—Brunei: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 
METALS 
A upian metal i a Alloys all m 
Copper metal including alloys, ali forms — 51 
oo 
Ea 8 4,020 
Semimanufactures: 
Bars, rods, angles, shapes, sections 250 
Unversal, plates, tes, sheets 2 
Tubes, pipes, tunes 1,182 
i and forgings, si 71 
Lead metal including alloys, all fo we " 
Tin metal including alloys, all forma () 
including alloys, all zu 9 
crab 278 
NONMETALS 
VVV A 
— 
Potasnic.— ---- Sn 
Manufactured: Phosphatic - - - - - - - ES 
Ct!!! eee 9 
. eee S 23 
Stone, sand and gravel: px — 
ion stone, worked 2 
Gravel and crushed stone 408 


See footnotes at end of table. 


Destinations, 1979 


1979 ; 
nie Other (principal) 
20 _. Malaysia 13; Singapore 7. 
187 -- Malaysia 182. 
6,533 -- Thailand 2,439; Singapore 1,544; 
Other Asia, n.e.s. 2,449. 
265 — Malaysia 26 
46 E THER 45. 
2,051 E Sings sore P70, Malaysia 675. 
ae p 
40 Sa Malaysia 
13 ies Singapore j^ Malaysia 4. 
7 T Singapore 5. 
18 —— All to Malaysi 
197 8 Singapore 177 
* _. All to Malaysia. 
1,944 P ; 
81 e Malaysia 20; Singapore 11 
2 -- All to ia. 
8 e oo 
1 — antosi 
A re. 
2 — Alto Malaysia. 
1 — All to Malaysia. 
1 LL Do. 
204 PE Do. 
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Table 2.—Brunei: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodity 1978 1979 : mE 
ripe Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
and excluding metal-bearing - — _ _ — ae 17 _. All to Malaysia. 
Crude DEDERIS 8 125 1 — NA 
Building materials of as 
and fiber cements, a 
metals__________________ 42 2 _. All to Malaysia. 
MINERAL TOEIS AND RELATED 
natural value, thousands $510,862 $616,564 — All to Japan. 
1 epus ees do... $17 $38 -- Malaysia $37. 
Petroleum: 
iid gi Ar ie) barrels. 82,148 89,761 9,521 J 54,437; Si 8,184; 
ousan on = i ; : a pore 5,184; 
Republic of South Africa 4,844. 
Refinery ucts: 
Gasoline do_ ___ 4,823 5,090 1,801 Japan 4,128. 
Kerosine and white spirit 
RICE 6 6 — All to n 
Distillate fuel oil do- 4 2 — Me to l. 
Unspecified do— 7 9 mn to Malaysia. 
N A Not available. 


1Unreported quantity valued at $2,000. 
*Unreported quantity valued at $1,000. 
*Excludes unreported quantity valued at $13,000 in 1978 and $111,000 in 1979. 


Table 3.—Brunei: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 : d 
de Other (principal) 
METALS 
Aluminum: 
Oxides and hydroxides 2 2 -- Netherlands 1. 
Metal including alloys, all form 523 494 20 Japan 205; Ao 2US pore 161. 
Coppor metal including alloys, all forms 875 550 88 Singapore 
Iron and steel: 
Metal: 
Pig iron including cast iron, 
powder, shot: m 1 1 
Steel, primary form (1) 231 _. Hong Kong 128; Singapore 108. 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 11.213 29, 716 40 rry 11,685; Singapore 3,978; China 
Universals, plates, sheets 4,023 2,944 40 Feen 8 ; Singapore 965; United 
Hoop and strip - - - --- -—- 3 2 1 
Rails and accessories 3 163 "- Australi 12 Singar Singapore 51. 
pi cm 623 620 67 Singapore 181. 
Tubes, pipes, fittingss 51,619 82,985 5,897 Ja 20,404; 1 2,804; West 
Castings and forgings, rough 418 338 658 pore bo: Malaysia 4 United 
Lead metal including alloys, all forms 62 49 NA Sing Poe 2 Japan 10; United 
om 9. 
Mercur value, thousands 32 NE 
Nickel metal including alloys, 
semimanufactures_ ——---------- 49 21 10 Singapore 6; Japan 4. 
sph metal including alloys, unwrought 
and partly wrought 
á value, thousands e $148 _. All from United Kingdom. 
Tin metal including alloys, all forms 2A 21 4 Japan 16. 
Uranium ore and concentrate 
value, thousands $6 $2 $2 
anon metal including alloys, all forma 29 7 2 Japan 3. 
Ash and residue containing non- 
ferrous metaasss 264 315 _. All from Si 
Oxides, h ae roxides 184 88 1 Singapore of etherlands 10. 
Alkali, al , rare-earth 
metals (* 2 _. All from Singapore. 


See footnotes at end of table. 
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Table 3.—Brunei: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodi 1978 1979 : 
z as Other (principal) 
NONMETALS 
Natural: Pumice, emery, corundum, 
EHE S A E 3 2 — All from Singapore. 
Grinding and polishing wheels and 
i al E - 7,710 6,248 1 bet Kingdom, 3,083; China 118; 
Sings 
Cement_ -------------------- 99,576 66,122 E 22.786 Phi Philippines 10,516; 
‘Singapore 6,418. 
and clay products: 
Seen ee HS HMM PENNE DEO ee 618 1,412 914 Singapore 487. 
Nonrefractor // 8,543 8,286 eus d 1,789; Singapore 461; Malaysia 
SIN UOCE NER RES 5 21 1 apore 16. 
Diatomite and infusorial earth _ _ _ = 26 a ai rom Singapore. 
aha we . 986 196 6 West Ge 130, Singapore 31 
pa ota E eran) la oe te rman : : 
Thailand 20 
Manufactured: 
Ni noun-ss LLL LLL 259 585 -— Went Germany 473; Japan 102. 
Phosphati 22 580 — Went Germany 219; Singapore 177; 
Japan 124. 
Other including red Y ^ 2 Singapore 20. 
r including mixed pore 
OUR ee eee 28 18 2 Malay ysia 5; Singapore 4. 
Gypsum and plasters 91 83 9 Thailand 10; Australia 7. 
Limé -aana aa 41 21 -- Singapore 25. 
Magnesite _____..__---------- 856 zie 
including splittings and waste 11 94 13 Singapore 64; Netherlands 17. 
Worked including . 
splittings g ue, thousands. _ Em $4 -— Austria $2; India $2. 
Pigments, mineral 
/ ˙ » 2 4 -— All from Singapore. 
Iron oxides, processed „ (*) 1 Eee Mainly from Singapore. 
Dena Se NC en ae CREER MES I Se 1,026 556 -- Singapore 408; Thailand 130. 
vis oe potash 3 i 18 16 Hong Kong 6; Si 6. 
OMM NE TR 0 on apore 
ic Sonn 262 144 M Netherlands 100. i 
Stone, sand and gravel: 
on e: 
Crude and partly worked 874 1,093 A Mals ia 1,089. 
orked A 8 172 138 io oot 121. 
Dolomite, chiefly refractory i 26 10 = Al rom Malaysia. 
Gravel and stone 11,884 29,786 2,584 Malaysia 23,885; Singapore 3,317. 
Limestone excluding dimension 29 5 _. All from Singapore. 
Sand excl metal- bearing 443 1,546 1,273 Singapore 1 
Other S J 40 52 — Singapore 46. 
Tf! 11,698 1.679 -. Thailand 1,150; Singapore 442. 
CX dross similar waste, not metal- 
———— c —À 4 5 -- All from Singapore. 
halt, asbestos 
and r 5 non- 
EEEE TPE A EE T 7,830 2,134 11 Singapore 1,483; Malaysia 567. 
MENSAE MATIS AND RELATED 
8 and bitumen, natural 10 55 _. All from Singapore. 
Coal excluding briquets - - - - ------- 10 = 
Coke and emico ko 2 PN 
Hydrogen, helium, rare 
ue, thousands $58 $121 $25 Singapore $63; United Kingdom $32. 
9 refinery prod 
8 N barrels. _ 289 310 -— All from Singapore. 
Kerosine and jet fue do- (5) ($) WR Mainly from Australia. 
Lubricants... -— do... 24 25 (5 Singapore 21. 
Unspecified . --------- do- 6 6 (5) Singapore 5. 
Mineral tar and other coal- e: DIO ; 
and gas-derived crude chemi 
value, 8 = $4 $6 $1 Singapore $4. 


NA Not available. 
ork abr quantity valued at $5,000. 
*Unreported quantity valued at $1,000. 


*Excludes unreported quantity d at $15,000 in 1978 and $27,000 in 1979. 


*Unreported quantity valued at $1,000 
5Less than 1/2 unit. 
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CHRISTMAS ISLAND!» 


Christmas Island is in the Indian Ocean. 
It is located 360 kilometers south of Java 
Head. The British Government sovereignty 
in the island was transferred to the Aus- 
tralian Government on October 1, 1958. The 
area of the island is only about 135 square 
kilometers. Estimated population in 1980 
was 3,184. The population comprises Chi- 
nese, 1,884; Malays, 847; Europeans, 382; 
and others, 121. 

The island's economy has been dominated 
for decades by the phosphate rock industry. 
Christmas Island was the second largest 
producer of phosphate rock in Asia, follow- 
ing China. Its output of phosphate rock 
accounted for 1% of the world's total in 
1981. Production of phosphate rock was 
formerly by a shared operation between 
Australia and New Zealand, and the British 
Phosphate Commission. In 1981, a new com- 
pany, the Phosphate Mining Co. of Christ- 
mas Island, was established to supersede 
the old British Phosphate Commission for 
mining and shipping the phosphate. New 
Zealand, reportedly, is to withdraw from 
the share operation, but will be allowed to 
import phosphate from Christmas Island in 
the future. 

The output of phosphate ore peaked in 
1974 with 1.8 million tons; since then the 


annual production has remained steady at 
about 1.8 to 1.4 million tons. The average 
P.O; content of phosphate ore produced in 
1981 was about 35.196. In 1981, Christmas 
Island exported about 1.36 million tons of 
phosphate rock mainly to Australia and 
New Zealand. About 150,000 tons of phos- 
phate dust was shipped to Malaysia and 
Singapore. 

The Phosphate Mining Co. of Christmas 
Island reportedly was considering a $4.5 
million’: investment for further exploration 
of phosphate on the island. The phosphate 
reserves on the island were estimated to 
last for 7 more years at the current rate of 
production. 


Table 4.— Christmas Island: Exports of 
phosphate rock, by destination 


(Thousand metric tons) 


Destination 


HONG KONG” 


Economic performance of Hong Kong as 
measured by the growth in real GDP was 
strong and impressive in 1981. Its real GDP 
grew 10.4% in 1981 compared with 9.8% in 
1980.14 The accelerated growth in Hong 
Kong’s economy in 1981 was stimulated 
mainly by a 10.5% expansion in domestic 
demand and by a 7.6% real growth in 
exports. However, Hong Kong’s economy 
suffered a high inflation rate of 15.5% in 
1980-81 compared with a 5% average infla- 
tion rate in the 1976-79 period. 

Hong Kong’s GDP in 1973 constant dol- 
lars was estimated at $12.5 billion in 1981 
compared with $12.7 billion in 1980.1 In 
1981, the mining and quarrying industry 
contributed less than 0.196 to Hong Kong's 
GDP. Services and manufacturing remain- 
ed the dominant sectors, contributing about 
85% to the total output of the economy. In 
1981, out of a 2.5 million labor force in Hong 
Kong, only 870 persons were engaged in 
mining and quarrying. The overall unem- 


ployment rate of Hong Kong was at a 
modest 4.3% in 1981 compared with 3.8% in 
1980.1« 

Feldspar, kaolin, feldspar sand (derived 
from washing kaolin), and cement were the 
mineral products produced by the mining 
and quarrying industry in 1981. Opencast 
methods were used to mine feldspar and 
kaolin. Most of the feldspar was exported to 
Taiwan, while kaolin was consumed by local 
industries. Cement production was by 
Green Island Cement Co., Ltd. owned 
27.6% by the CheungKong Holdings, Ltd.; 
and Hong Kong Cement Manufacturing Co., 
Ltd. Green Island Cement operated a ce- 
ment plant at Kowloon Bay with an annual 
capacity of about 2 million tons. To boost 
cement output by 14%, the company was 
building new production facilities that were 
scheduled for completion by the first half 
of 1982. Hong Kong Cement operated a 
220,000-ton-per-year grinding plant in Hong 
Kong. A 1.5-million-ton-per-year grinding 
plant near Tuen Mun, to be operated by 
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China Cement Corp., was scheduled to come 
onstream in September 1982. China Cement 
is owned 60% by Cheung Kong Holdings, 
37% by Kaiser Cement Corp. of the United 
States, and 3% by Japan's Onoda Cement 
Co 


Hong Kong's steel production was by 
Shun Fung Iron Works, Ltd., at Junk Bay in 
Kowloon with an annual capacity of about 
100,000 tons. Shiu Wing Steel, Ltd., and Fuji 
Marden & Co., Ltd., were also locally impor- 
tant steel producers. The annual rolled steel 
capacity of Shiu Wing Steel was about 
29,000 tons; and Fuji Marden, about 10,000 
tons. Scrap, pig iron, and steel ingots were 
imported from China and Taiwan for pro- 
ducing iron and steel manufactures in Hong 
Kong. 

Hong Kong imported most of its require- 
ments for raw materials and semimanu- 
factures to support the export-oriented light 
and heavy industries. In 1981, Hong Kong's 
merchandise imports totaled about $25 bil- 


MINERALS YEARBOOK, 1981 


lion, of which 51.0% was raw materials and 
food, 26.796 was manufacturod consumer 
goods, 14.696 was plant and capital equip- 
ment, and 7.7% was petroleum and petrole- 
um products. In 1981, Hong Kong's total 
exports including reexports were about $22 
billion, of which 97.6% were manufactured 
goods, and 2.4% were food and agricultural 
products. Because of the slower growth in 
total earnings as a result of the worldwide 
economic recession, Hong Kong's deficit 
increased to $2.9 billion in 1981 from $2.7 
billion in 1980. 

Based on the total trade value, Japan, 
China, the United States, Taiwan, Singa- 
pore, and the United Kingdom were the 
major trading countries for Hong Kong's 
imports in 1981; while the United States, 
China, Japan, the Federal Republic of Ger- 
many, and the United Kingdom were the 
major trading countries for Hong Kong's 
domestic exports and reexports. 


Table 5.—Hong Kong: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Al : 
Ore and concentrate 8,760 
Oxides and hydroxides 1,896 
Metal including alloys, all forms ds 28,929 
Trioxide, pentoxide, acid 7 
Chromi oxides, hydroxides, NEN 61 
Cobalt oxides and hydroxides 7 
Copper: — 
Oxides and hydroxides - 3 
Metal including alloys, all forms ..... 15,447 
R 
and wee 
value, thousands $2,232 
Metal including alloys, unwrought 
and pertly wrought — troy ounces. — 299,612 
Iron and steel metal: 
-— ———— 7844. 285 
iron, cast iron, ferroalloys ~~ 1,418 
Steer primary forms. - 2 5 692 
Semimanufacture .. ~~~ 91,965 
Oxides an ides ounce 83 
Metal incl Į alloys, epi a 1,838 
Magnesium uding 
. 28 ROSE 140 
Ore and concentrate 77 
Mercury — —. ~~~ 76-pound flasks. . 1 


See footnotes at end of table. 


Destinations, 1980 
1980 : 
ted Other (principal) 
17,440 Mom Taiwan 14, em Be sa aad of Korea 
2,576 "o Indonesia 1,939; Taiwan 500; 
52. 
31,626 891 Hades aper o 892; North Korea 4,382; 
Mainly 
38 ue 0 Vie 
258 e a ds 153; Tera 49; Republic of 
Korea 36. 
5 — Taiwan 3; Singapore 2. 
34 Eo aie aaa 31; Singapore 2; Taiwan 1. 
4 fae 
19,115 Japan 14, 957, Taiwan 1,576; China 
$1,258 $426 Japan $410; Switzerland $190; Italy 
m 
959,666 1,575 United Ki 542,832; Switzer- 
land 157 175 Canada 101,243. 
329, 649 -- Taiwan 278,689; Japan 27,857; 
594 100 Malaysia 162; Australia 80; Fiji 65. 
13,975 S E prines LA 7 649: Taiwan 5.800 
102,005 5 China 26, $04: I Indonesia 24 ,810; 
Macau 15 726. 
121 ue Mainly to Indon 
8 a Taiwan 1,729; peor 277; China 149. 
93 ES North Korea 64; Japan 28. 
295 Ln All to Taiwan. 
500 50 Republic of South Africa 228; Israel 
; North Korea 50. 
895 JS Re lic of South Africa 550; India 
; Indonesia 80 
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Table 5.—Hong Kong: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Metal including alloys, all form 


Platinum-group metals: 
Waste and sweepings 
value, thousands. _ 


Metal including alloys, unwrought 
and partly wrought _ troy ounces. _ 


Siver 3 
aste and sweepings 
" value, thousands 


Metal including alloys, unwrought 
and partly wrought 
thousand troy ounces. _ 


Tin: 
Oxides and hydroxides .. kilograms _ 
Metal including alloys, all forms 
Titanium oxides and hydroxides 


n: 
9 concentratt LLL 


EM including alloys, all form 


Oxides and hydroxides ~~ 
Metal including alloys, all forms 


Other: 
Ash and residue containing non- 
ferrous m 


etals: 
Metalloids 
Base 


Abrasives, n.e.s.: 


precious stones 


ucts: 

— — 
inclu non 
brick d value, tho ndis 
Diamond: 

Gem, not set or strung. - - - carata._ 
Industrial „ do- 
Diatomite and other infusorial earth .. .. _ 
Feldspar and fluorpaoe r 


See footnotes at end of table. 


1979 


$585 


19,483 


$13,210 


1980 United 
States 
59 Z5 
2,546 FX 
$1,271 $34 
14,178 T 
$120,729 $1,629 
1,974 310 
881 -— 
2,405 255 
2,529 capes 
425 n" 
2 m 
31 is 
6,834 zc 
191 () 
242 E 
11 5 
888 209 
7 NE 
188 Ee 
$61,298 $50,559 
1,180 9 
8,492 oles 
679 SESS 
331 32 
22,818 25 
78,748 150 
4,215 7 
$1,276 um 
292,084 35, 338 
26,102 4, 275 
87 AS 
15,406 "me 


Destinations, 1980 
Other (principal) 


pir ein 8 14; 
North Koreat orea 846; Taiwan 740; Japan 


Kingdom $119; Switzerland 
United Kingdom stad. d 


Taiwan 6,231; land 288. 4,212; 


Switzerlan 

United om $82,010; Switzer- 
land ht est Germany 
$11,721. 


^ 6430 Bele! a dea * Switzerland 


North Korea 641: Taiwan 240. 


Taiwan 738: China 414: Japan 212. 
N 1,753; Taiwan 541; China 


M te of South Africa 310; United 


om 115. 
Kingdom 1. 
688 K 2 8: Ni ande flog. 7. 
U.S.S.R. 008; Netherlen ds 1,104; 
Japan 974. 


China 498; Taiwan 196; Japan 47. 

Republic of aoe 190; ‘Republic of 
uth Africa 51 

Indonesia 5; Thailand 1. 


Belgium 366; ublic of South 
fox ca 108; dones Korea 77. 


Indonesia 4; Japan 1 p arme 1. 
Japan 169; Taiwan 1 


Taiwan $10,739. 
gir d bh uc 121; 


united 2,140; vir of Korea 800. 
Taiwan 492; Republic of Korea 141; 
Indonesia 45 


1 200; PUDE of Korea 
China 19,917; sd 1,854; Vietnam 


1, 


Taiwan 63,625; Indonesia 10,494; 
Republic of Korea 8,700. 


Macau 3,092; China 629. 

Indonesia $698; Nigeria $396; Philip- 
pines $63. 

Br ,079; Belgium 50,747; Japan 

Australia 8, 8,954; China 5,000; Japan 


India 34; Taiwan 8. 
Indonesia 10,495. 495; Taiwan 4,898; 
Philippines 18. 
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Table 5.—Hong Kong: Exports and reexports of mineral commodities —Continued 


Commodity 1979 1980 United 
States 
NONMETALS —Continued 
Fertilizer materials: 
Cre ³ A 805 738 6 
Manufacture 82,306 43,586 4 
Graphite, C 817 161 n 
Gypsum and plasters ____________ 81,433 1,423 1 
JJ SE eT ES EPS een eee 47 = 
Magnesite ___________________ 1,820 5,074 e 
Unworked including splittings and idi " 
Worked including agglomerated m 
splittings __— dite „„ 27 15 (5) 
Pigments, mineral: 
Natural, crude _____________ — 260 476 sis 
Iron oxides, processed 696 299 A ue 
he and aoe stones 
Natural _____ value, thousands. $172,908 $143,740 $34,481 
Synthetic and reconstructed do- $1,508 $1,143 $432 
Sodia im and pe FFC ar 3 52 21 p 
um potassium compounds, n.e 
ustic potash _____ SI I 5 170 oe 
Caustic sodas 150 819 ze 
Soda asg 74 7,615 ae 
Stone, sand and gravel: 
Dimension stone, crude and worked 3,043 2,520 13 
Gravel and crushed rock ~- k 110 1,205 S 
Limestone excluding dimension 85 1 M 
Quartz and quartzite. |... 668 22A T 
Sand, not metal-bearing_ ...... _ 16 48 vee 
5 form zn 15 ius 
Talc, steatite, F 8,908 5,302 we 
Other: 
::!!! 603 212 us 
Ash, slag, dross, not metal-bearing . — =e 3,400 Ta 
Halogen kil = NS 1 = 
Oxides, hyd roxides, peroxides of 
strontium and barium _______- 10 2 "We 
materials of t, asbestos 
and cements, non- 
SAPERNE 8 653 413 S 
e AND RELATED 
8 and bitumen, natural 873 23 E 
Carbon black and gas carbon... 298 779 MM 
8 s including briquets = a” m 
Hydrogen helium. rare gases . value $13,236 $14,532 mS 


See footnotes at end of table. 


Destinations, 1980 
Other (principal) 


Taiwan 535; Thailand 92; China 86. 
China 35,973; Vietnam 5,253; 
Mala 1,604. 


Vietnam 3; China 2. 

Taiwan 128; Indonesia 17; Republic of 
Korea 14. 

ME mess 1 A United Kingdom 77; 


hilippines 
kippir aai 10; China 4. 
Tawan 3, 3, 144; Nigeria 820; Indonesia 


Taiwan 34; Chile 1. 
nine 4; Italy 3; Sweden 3; Sri Lanka 


Indonesia 456; Philippines 20. 
Indonesia 284. Malaysia 6. 


$41,082; Si re $29,238; 
witzerland 310, 
Republic of nre $171; Taiwan $143; 
Bahrain 18; China 2; Indonesia 1. 
Philippines 150; Taiwan 18; Indonesia 
Fan 88 . 129, N 56; Nether- 
Indonesia q ,000; China 246; Taiwan 
Taiwan 1,286; Philippines 541; 
Indonesia 
Indonesia 1,090; ‘China 98; Nigeria 17. 
All to Canada. 
oon and 110; Ivory Coast 61; Nigeria 
Philippines 39; Republic of Korea 5; 
China 4. 
Macau 12; China 3. 
Indonesia 11; Philippines 6; China 3. 


Indonesia 4, 166; Taiwan 910; 
Kampuchea 107. 


Indonesia 126; Singapore 100. 
Mainly to Indonesia. 


Macau 228; Indonesia 102; China 66. 


All to Macau. 
cna 400; Indonesia 326; Singapore 


All to Macau. 
All to China. 
Singapore $12,166; Vietnam $1,194; 
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Table 5.—Hong Kong: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products: 

Gasoline 

thousand 3 barrels. _ 
Kerosine and jet fuel. rano) 
Distillate fuel oil |... do— 
Residual fuel olli! o. --- 
Lubricants .....- — 
Mineral jelly and wa do. ___ 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 


"Revised. 
Lees than 1/2 unit. 


Excludes unreported quantity valued at $187,749 in 1979 and $352,364 in 1980. 


1979 


1980 


i» 


United 


States 


Destinations, 1980 
Other (principal) 


All to Macau. 
Do 


Macau 178; North Korea 93. 
Macau 470; China 399. 

Taiwan 74; Indonesia 52; China 18. 
Philippines 11; Madagascar 8; 


Indonesia 17; Macau 5; Republic of 
Korea 2. 


Thailand 3; Philippines 1. 


Table 6.—Hong Kong: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 : a 
Bo Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 9,400 15,092 102 aoe 14,987. 
Oxides and hydroxides |... 1,665 3,079 128 China 2,622; “a 184; West 
Metal including alloys, all form 45,633 61,780 10,128 Canada da 316, New Zealand 8,575; 
China 
Arsenic: 
Sulfides, natural! te 1 -- All from China. 
Trioxide, pentoxide, acid 18 46 — France 48; China 3. 
Chromium: 
983 and concentrate me 5 _. All from Italy. 
des, hydroxides, acids 447 706 163 1 Germany 291; China 151; Japan 
Cobalt oxides and hydroxides 18 18 ok rs 9; United Kingdom 5; Belgium 
Copper: 
ulfate - - ----------------- 229 112 3 Haired Kingdom 49; China 36; France 
Oxides and hydroxides ________- 181 167 29 West Germany 103; United Kingdom 
Metal including alloys, all forms 87,134 47,210 2,335 Japan 82,782; China 5,718; Taiwan 
Gold: s 
Waste and sweepings 
value, thousands $1 $1,290 $490 1 ua New — $693; Taiwan $98; 
Metal including alloys, ht 
ate inc poing oys unwroug 
d troy ounces. _ 3,395 1,153 16 = 860; Switzerland 347; 
nited Kingdom 305. 
Iron and steel 
Die ee ee CA 105,260 93,297 2,690 1240; United Kingdom 5,031; 
Pig iron, ferroalloys, similar materials 22,247 21,205 246 China 11,318; Australia 2,986; Japan 
2,419; North Korea 2,407 
Steel, primary form 257,261 156,083 52,524 Austria 52,481; ^s 80, 400; Taiwan 
Semimanufactures_ thousand tons 1,214 1,496 17 Japan 770; China 200; Taiwan 163. 
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Table 6.—Hong Kong: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


rallo js, all form 
eo eddie EDD 


Metal including alloys, all forms 


precious stones 
Grinding and polishing wheels and 
stones ß 
Asbestos, crude _____________- 
Barite and witherite |... 
Boron materials: Oxide and acid 


See footnotes at end of table. 


1979 


$16,975 


807 
2,575 


1980 


United 
States 


S a —— 


Sources, 1980 
Other (principal) 


China 155; West Germany 72; 


Australia 38. 
Canada 781; Taiwan 749; North 
Korea 512. 


Canada 5. 


China 265; Thailand 109. 
China 1, 1 ,630; Japan 531; Singapore 


China 2,586; Singapore 62. 


Canada 193; Netherlands 45; France 
pies China 4. 
Canada 2,539; Republic of South 
Africa 477; Norway 295. 


United Kingdom 14,146; West 
Germany 11,510; Australia 5,048. 


Taiwan $89; India $18. 


Thailand 785; Singapore 184; 
Australia 106. 


All from China. 
BET amm 1,118; China 634; Singapore 


Acres 382; Japan 51; Singapore 
Japan 1,968; United Kingdom 617; 
Australia 564. 


West Germany 113; Canada 108; 
China 78; France 78. 

Australia 17, 10.8 North Korea 7, 772; 
Canada 2.010 


China 59. 
China 257; Japan 9. 


China 30. 


China 288; Mala 


236; Philippines 
165; Taiwan T 


ie 484; China 421; Italy 75. 
169; West Germany 48; China 
20; Japan 19 


J 104,947; Be 
nite ted Kingdom 


China 1,333; Japan 561; Taiwan 292. 
Australia 5,800; China 2779: Canada 
China 662; Taiwan 367; United 


ium $13,055; 


Kingdom 80. 

giaa T aiei anmi o 
a , > ic 
Korea 794. 
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Table 6.—Hong Kong: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 
Sources, 1980 
Commodity 1979 1980 ; "map 
Piin Other (principal) 
NONMETALS —Continued 
Sanya ana clay products: 
SOM UM EM A 50,613 89,499 1.970 China aen Japan 9,888; Macau 
Products, nonrefractory and refrac- Tm 
including nonclay 
brik 33 value, 88 - $44,646 $63,311 $346 I is $17,947; China $16,976; Japan 
Cryolite has chiolite........-- - 11 9 — Al 2 Denmark. 
Gem, not set or strung 
thousand carats. _ 1,055 1,291 73 India 499; Israel 323; ium 158. 
FFC eec 51 145 E Australia 82; Belgium 87; Japan 23. 
Diatomite and other infusorial earth .. .. _ 242 364 862 2. 
Feldspar and fluorspar rr 13,838 16,373 s Cana 15,213; Indonesia 600; Japan 
Fertilizer materials: l 
G ˙ AAA ee 1,269 1,020 12 China 705; Canada 102; Belgium 54. 
Manufactured: 
Nitrogenounu-s 56,166 87,066 15 lic of Korea 25,800; Ja 
284: West German 8,784. 
Other including mixed 8,089 8,454 43 West 6.876; nited’ 
MEL. i ; Taiwan 420. 
Ammoniak 1.032 1.029 8 Japa 100; CUIDA Pots United 
Graphite, natura 1,825 214 22 ui Lanka 100; China 90; Switzerland 
Gypsum and plaster sss 132,726 86,119 45 "n t Germany dex ;J 21,189; 
1c7/õ˙ĩ5%] ñ eee 45,611 S China pr nd 4,815. 
Magnesit 2,672 8,493 China 7,500; Japan 825; Austria 102. 
Crude including splittings and waste 65 31 -- India 21; United Kingdom 5; Republic 
Worked Men agglomerated aaa a 
or 
— ECC 520 431 4 Japan 406; India 11; Belgium 9. 
Natural crude -- ----------- 288 475 China 466; 2 Wen Ge 
Iron processed 1,075 997 105 Japan 465; China est Germany 
Precious and semiprecious stones äi 
Natural value, thousands_ _ $79,447 $97,901 $7,942 ir Lanka $17 X5] Thailand $19,471; 
Synthetic _.__________ do- 788,982 $4,028 3889 $1,156; ; Wesi Germany $1,082 
Salt and br ino 73,207 73,410 80 E 52,500; Taiwan 9,900; Thailand 
Sodium and potassium compounds, n.e.s.: 
Caustic potash ..-.------------ 141 816 6 ane 182; West Germany 49; Italy 
Caustic Soda 17,066 20,284 143 China 7 5 8,229; 
Soda ah 25.982 29126 712 A 8,480; 
Kenya 4,21 
Stone, sand and gravel: 
Crude and partly worked 1 2,765 _. China 1,928;1 Pakistan 225. 
Worked d 5 15,745 21,699 10 Hay ane Chine ; Taiwan 
Dolomite, refractory-grade —— 10 210 iud All fon Taiwan. 
Gravel sah se dà rock 186,889 162,788 123 Macan 150,561 China 9,716; Japan 
Limestone except dimension __ _ _ _ _ 35,813 136,634 - China 180,485; Japan 5,979; Taiwan 
Quartz andquartzite ---—- 2,130 2,475 — china 2,350; Belgium 47; West 
Sand excluding metal-bearing ur 
thousand tons_ — 1,289 1,196 5 China 1,188. 
Elemental, all forma 1,128 1,213 — J 1,000; West Germany 177; 
wan 
Sulfuric acid. 8,006 2,692 17 Taiwan 1,471; China 982; West 
Talc, steatite, soapstone, pyrophyllite .... 10,798 7,488 198 rry ; Norway 100; Taiwan 


See footnotes at end of table. 
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Table 6.—Hong Kong: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 
NONMETALS —Continued 
Other: 
Meerschaum, amber, jet = 
U ed -—— ——— c 9,960 
Slag, dross, similar wastes, not metal- $38 
II! oe — 
barium, magnesium, strontium . .. — 5 
Helcgens Q) 
mE materai of asphalt, asbestos 
and cements, non- 
metals ___-—------------- 19,683 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 2,215 
Carbon black and gas carbon 1,860 
Goal all Rin ri quels MS 5,814 
Coke and semico ka 6,149 
Hydrogen, helium, rare 
ue, thousands. .. $214 
Petroleum refinery products: 
Gasoline including natural 
barrels. — 1,605 
Kerosine and jet fuel. do- 6,878 
Distillate fuel oil |... do 9,419 
Residual fuel oli do... 26,398 
luz do- 1568 
Mineral jelly and wax |... do— 12 
Liquefied petroleum gas do- 1,252 
Bitumen and other residues 
do-..- 136 
Unspecified do- 2 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 878 
"Revised. 
!Less than 1/2 unit. 


Sources, 1980 
1980 : 
ganea Other (principal) 
2 tes All from Burma. 
1,428 78 me 7,144; Republic of South Africa 
689 ^ China 407; Macau 145; Thailand 91. 
9 2 Japan 7. 
1 (4) Mainly from Japan. 
18,787 1,307 United RT, 6,671; China 3,496; 
Australia 1,847. 
516 23 npa of Korea 5 Taiwan 100: 
749 99 China 205: Ja n 191; France 173. 
2,851 10 bi 1 445; ietnam 1 ,000; Japan 
5,571 __ Japan 4,646; Taiwan 601; United 
m 324. 
$263 $6 Japan $81; Singapore $70; Republic of 
South Africa sio. 
1,701 PN Singapore 1,279; China 411; Bahrain 
6,152 (! Singapore 4,480; China 2,110. 
8,470 x une 5,603; Singapore 2,655; 

27,904 di Singa 28,751; China 1,928; Iran 
505 52 Japan 181; Singapore 123; China 65. 
110 4 ina 93; Japan 7. 

1,224 DE Singapore 188; Taiwan 183; Japan 
178 3 Si re 127; China 22; Republic of 
"Korea 21. p 
40 1 China 32; Japan 4. 
1,672 


China 1,285; Japan 178; United King- 
dom 83; Denmark 28. 


*Includes ores and concentrates of vanadium and columbium (niobium). 


KAMPUCHEA!” 


Kampuchea had no significant mineral 
production during 1981, and given the pre- 
vailing political, economic, and military 
situation, there was little likelihood of ma- 
jor development for several years to come. 

Except for the main urban center of 
Phnom Penh and a few other provincial 
centers, the economic system of the country 
was reduced to subsistence agriculture and 
barter. 

Military conflict continued with suffi- 
cient frequency and vehemence to preclude 
any realistic plans for industrial rebuilding 


or the undertaking of new projects of any 
significant importance. 

The goals for 1982 set forth by the Gov- 
ernment reflected almost total lack of in- 
dustrial or mineral production. The only 
nonagricultural items even mentioned were 
a planned catch of 60,000 tons of fish, 
restoration of 1,000 weaving looms, the 
transport of 385,000 tons of goods, and the 
generation of 114 million kilowatt-hours of 
power. The electric power plan for the 
entire country would equate to one power- 
plant of 20,000 to 25,000 kilowatts, operat- 
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ing at normal power factors. 

The most significant mineral production 
may have been salt. In the first quarter of 
1981, 10,700 tons of salt was produced, 
mostly from the evaporation pans in Kam- 
pot Province. Yearly production probably 
increased over the 1980 output. 

One small phosphate plant was reported 
operational in 1981. This was the Mongkol 
Borei grinding plant, which had produced 
700 tons of fertilizer by midyear. The plant 
grinds the phosphate ore for direct applica- 
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tion to crops. 

There was a small gem stone mining 
industry along the Thai-Kampuchea border 
where it meets the Gulf of Thailand. People 
from Thailand reportedly were crossing the 
border to dig for rubies in a gravel deposit. 
The practice was discouraged in October 
when a reported 30 Thai gem stone miners 
were killed by Vietnamese troops. 

Some local production of construction 
materials was underway, but no estimates 
of production were available. 


NORTH KOREA! 


During 1961-80, Pyongyang claimed that 
industrial output grew at an average annu- 
al rate of 14.5% while output had jumped to 
15% to 17% for the 1978-80 period. Based on 
projections for the 1981 budget, overall 
economic growth for 1981 was expected to 
be about 7% compared with an estimated 
rate of growth of 9.5% for 1980. In the first 3 
years of the current economic plan, most of 
the objectives for industrial construction 
were completed. By the end of the plan 
period, there was to be annual production of 
56 to 60 billion kilowatt-hours of electricity, 
70 to 80 million tons of coal, 16 million tons 
of iron ore, 7.4 to 8.0 million tons of steel, 1.0 
million tons of nonferrous metals, 12 to 13 
million tons of cement, and 5 million tons of 
chemical fertilizers.!* 

The Government of North Korea has 
never published figures on mineral output; 
thus, all figures published by the U.S. Bu- 
reau of Mines and other organizations 
concerned with world mineral production 
are estimates and should generally be re- 
garded as indicative only of the order of 
magnitude of production of the commodi- 
ties, not as precisely computed estimates. 
Estimates for 1977-80 are unaltered from 
those published in the 1980 edition of this 
chapter except as noted in the following 
summary of 1981 production levels; the 
figures presented are in thousand metric 
tons unless otherwise specified: aluminum, 
primary ingot—10; cadmium, smelter out- 
put (metric tons)—150; copper, mine output, 
metal content—15; copper, smelter, pri- 
mary and  secondary—18; copper, re- 
fined, primary and secondary—22; gold, 
mine output, metal content (troy ounces)— 
160,000; iron ore, marketable, gross 
weight—8,000 (iron content, 3,200); pig 
iron—3,000; ferroalloys—120; crude steel— 


3,500; steel semimanufactures—3, 300; sil- 
ver, mine output, metal content (troy 
ounces)—1,550,000 (1980 revised to 
1,600,000); tungsten, mine output, metal 
content (metric tons)—2,200; zinc, mine out- 
put, metal content—140; zinc, primary 
metal—120; barite—110; cement—8,000; 
fluorspar—40;  graphite—25;  lime—400; 
magnesite, crude— 1, 900 ^ magnesite, 
calcined—800 (1980 revised to 800); nitrogen 
content of ammonia—450; phosphate rock— 
550; pyrites—620; salt—570; sulfur—265 (in- 
cluding 255 from pyrites and 10 from metal- 
lurgical byproduct); talc—170; coal—45,000 
(including 36,000 anthracite, 8,800 bitumi- 
nous, and 200 lignite); coke—3,000. 

North Korea’s leading mineral commodi- 
ty mined is coal, mostly anthracite. The 
leading metal ore mined is magnetite. Kim 
Chaek is the largest iron and steel works in 
North Korea. The country is a significant 
producer of lead and zinc from mine ore and 
refined metal from smelters at Munpyong 
and Nampo. Mine production of magnesite 
is of world significance. Barite, mined from 
several locations in the western part of the 
country, has been exported on a long-term 
barter basis. Status of a 20,000-ton-per-year 
aluminum reduction plant installed in the 
1970’s remains unknown. Official data on 
mineral and metal production in North 
Korea are not available from the Pyong- 
yang Government. 

The Pyongyang Government does not dis- 
seminate trade transaction data. The coun- 
try’s trade data were constructed from data 
published by North Korea’s trading part- 
ners that publicly distribute their own 
trade information. 

North Korea’s foreign trade was estimat- 
ed to be as follows, in million dollars: 


1308 


Exports Imports 
o ³ A 815 895 
111 A ⁵ 8 816 552 
117õ·ß˙ A 886 611 
1918 .— AA 482 779 
JJ h 700 1,900 
T AAA EE 75⁵ 1.075 
1910 ⁰· A 555 825 
1900. ncn enun 675 781 
| qj: REDE S EE TE 1,027 950 
19019 oes 1,270 1,900 


Starting in the mid-1970's, Pyongyang 
became delinquent in loan payments for 
plant purchases and, in some cases, was 
simply unable to make payments. Negotia- 
tions with creditors deferred repayment of 
the outstanding debts to 1988-84, with cur- 
rent installments covering only those loans 
in arrears and the interest. The country's 
biggest problem was to earn foreign curren- 
cy to meet its obligations. In addition, Gov- 
ernment trade representatives reportedly 
have approached foreign companies on set- 
ting up joint ventures in North Korea in 
return for a portion of the goods man- 
ufi 21 

To attain the output goals of the current 
economic plan, the Government continued 
the education and training of personnel in 
geologic expertise to insure prospecting for 
expanding the country's mineral reserve 
base, to discover new mineral deposits, and 
to develop new mining operations. Special 
efforts were to be directed to find deposits of 
metal ores necessary for the iron and steel 
industry. 

Musan iron ore mines, one of the largest 
iron mines in North Korea, was being 
expanded to an annual output of 10 million 
tons. Experimental blasting techniques 
were being employed at the time to remove 
overburden to expose the underlying ore 
body. A long-distance belt-conveyor trans- 
port line was constructed, and a new ore 
dressing plant installed, raising ore dress- 


ing capacity 60%. 

y 1984, Government plans called for an 
annual steel output of 7.4 to 8.0 million 
tons, later to be expanded by the end of the 
decade to 15 million tons. North Korea’s 
largest integrated steel works are Kim 
Chaek and Hwanghae. Kim Chaek has two 
1,000-cubic-meter blast furnaces and one 
1,500-cubic-meter blast furnace. The No. 2 
blast last furnace was being enlarged to 1,500 
cubic meters. Remedeling of the sintering 
furnace and modernization of the chemical 
shop was in progress. Conservation tech- 
niques were introduced at Kim Chaek to 
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reduce coke consumption and overall fuel 
consumption. Hwanghae has three 1,000- 
cubic-meter blast furnaces; overhaul of fur- 
naces Nos. 2 and 3 were completed in 1981. 
Production of thick plate was increased 1.3 
times by changes to the rolling process. 
Quality control in the thin plate and wire 
shops raised the product utilization rate. 
Also, adjustments in the heating cycle re- 
portedly reduced coke consumption per ton 
of steel produced while raising the fuel 
utilization level. 

The Government’s planned objective by 
the mid-1980's was to produce 1.5 million 
tons of nonferrous metals annually. North 
Korea was a prominent producer of.lead 
and zinc; Komdok Mine in Tanchan was the 
country’s largest producer. Both ore and 
concentrates and refined metals have been 
exported. Because of higher values, increas- 
ed tonnages of lead and zinc metal have 
been exported more recently rather than 
concentrate. Smelter-refining facilities at 
Hamhung, Munchon, and Nampo produce 
lead and zinc metals as well as copper. 
Additional copper smelter facilities were at 
Haeju and Tanchon. 

The 1984 target for annual cement pro- 
duction was projected at 12 to 13 million 
tons, which was to be expanded to 20 
million tons by the end of the decade. North 
Korea’s largest cement plants were at 
Chonnaeri, Madong, and Sunchon. Con- 
struction of a new plant using modern 
calcining technology was nearing comple- 
tion. Size of plant and location were not 
disclosed. 

The Government's target for chemical 
fertilizer output was projected at 5 million 
tons per year by 1984. Hungnam Combined 
Fertilizer Enterprise was the largest pro- 
ducer in North Korea, producing primarily 
nitrogenous and phosphatic fertilizers. 

Lacking oil and natural gas, North Korea 
had coal as its chief fuel source. The coun- 
try has coal resources estimated at nearly 
10 billion tons; anthracite comprises 7096 of 
the country's resources. The largest anthra- 
cite deposit, identified as the Northern 
Coalfield, is in South Pyongan Province, 
while 7096 of the lignite occurrence is in the 
east coast district, North Hamgyong Prov- 
ince. 

Lignite production was from wholly 
mechanized mines, while anthracite mines 
were mechanized to the extent of about 4096 
to 50%. The mines around Anju in the 
western coalfield account annually for 
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about 15 million tons of total preduction. 
Numerous small mines account for 20 mil- 
lion tons, and the remainder from mines 
with annual output capacity over 21 million 
tons in South Pyongan, North Hwanghae, 
North Hamgyong, South Hamgyong, and 
Kowon. Most of the country's output was for 
domestic consumption; however, some coal 
was exported. The bulk of the coal consum- 
ed was for steam generation and space 
heating. 
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The 1984 target output for coal was 70 to 
80 million tons, to be increased to 120 
million tons by 1989. To attain these goals, 
Government allocations to the coal sector 
increased 22% in 1978, 33.3% in 1979, 30% 
in 1980, and 2596 in 1981. During this time, 
the mining complexes particularly at Anju, 
Sunchon, Tokchon, and Kujang were ex- 
panded, construction of a large colliery at 
Inpo was completed, and several new coal 
mines were commissioned. 


Table 7.—North Korea: Apparent exports of mineral commodities! 


(Metric tons unless otherwise specified) 
Destinations, 1980 
Commodity 1979 1980P : m 
nac Other (principal) 
METALS 
Aluminum metal including alloys: 
Scra ß Mie 5 S5 7 — All to Italy. 
UnwrougghgntkeW -2 - 13 — All to Saudi Arabia. 
mimanufactures 316 2,706 E Do. 
Cadmium metal including alloys, all 
MER E EES Cm 83 55 _. All to West Germany. 
metal including alloys: 49 Da 
Unwrought ________________ 23 5 -- All to Japan. 
i actures LLL LL -- 11 5 _. All to Saudi Arabia. 
Iron esed steel 
Far; 8 51,508 65.018 E 22 [TET Saudi Arabia 14,262. 
iron, iron, r. Sem : i p a 
JJ 8 3.117 7.118 RAN Pts. R. 12915 bd 1,505. 
Steel, primary form 113, 709 2,947 Des ,083; 
Semimanufactures: ” 
Bars rods angles shiapesvesciions 39,149 92,256 Ss . Singapore 655; 
Universals, plates, aheets _ _ 41,492 62,782 eae n 31H etr 
Hoop and strip... - -- ----—- 80 200 a seri Indonesia 30; Sa 
im and accessories 998 1 — All to Saudi Arabia. 
sien eee aie mre eae ieee 2,566 1,929 -— Saudi Arabia 1,769; Sri Lanka 100. 
Tubes, pipes, fitting 17,398 316,756 -- Saudi Arabia 15,212; Hungary 962; 
ings and forgi rough 1,498 180 — Saudi Arabia 125; Sweden 55. 
U wrought %% 8 27.355 40,719 ES Jan 22,485; West Germany 8,883 
nwrouggntkk.u.¹ ; ; 2 a : ; 
France 4,486. 
ufactur ess 4 NA -- NA. 
Silver ral l including alloys, unwrought 
„ thousands. _ $34,099 $58,373 -— Went Germany 849, 578; Italy $8,783. 
8 metal nnm alloys, semimanu- 
PETRO RTI d us 10 — All to Indonesia. 
Tungsten metal including alloys, all 
las JJC ( ees ee ee ET = 1 — All to Japan. 
c: 
e d ande concentrate 64,704 54,488 EA Tapan 50,717; Yugoslavia 3,771. 
including alloys, unwrought .. _ 61,511 49,247 FM gs od 32.110; Hong Kong 7 772. 
4.574. 
n. e. s.: 
vA and residue containing non- 
ferrous metallsss 4,068 4,955 = Japan 4,835; Spain 120. 
Oxides, hydroxides, peroxides "T 13 n to Japan. 
NONMETALS 
Abrasives: Grinding and wheels 
. ET * 26 42 — All to Saudi Arabia. 
Barite and wither ite 9,521 3,842 -- All to Algeria. 
Ecc cl cd cum LE 304,264 571,587 -— USS.R. 481,000; Saudi Arabia 
45,227; Hong Kong 24,2838. 


See footnotes at end of table. 
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Table 7.—North Korea: Apparent exports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 


NONMETALS —Continued 


and clay products: 


F Ts n 
e uorspar, etc 
htec: aid materials, manufactured: 


Precious and semiprecious stones: 
Natural uo, 


Talc and steatite __________ 


Coal, anthracite and bituminous 


Petrol refinery 
Kerosine and j A 


thousands 
do 


usands_ _ 


42-gallon barrels. — 
do- 


Liquefied petroleum cas 


Bitumen and other residues 
do... 


Bituminous mixtures 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals FEN 


NA Not available. 


ations rino and data published by by the re trade countries. 
*Excludes part of Canadian imports valued at di 000. 
3Reported value of imports by Malta was $33,000 


1979 


ublished by North Ko 
ped Ua eas otherwise 


10,684 
NA 


Destinations, 1980 
Other (principal) 


All to Hungary. 

All to Japan. 

West Germany 63. 

Saudi Arabia 120; Sweden 12. 

All to Malta. 

All to Spain. 

NA. 

All to Poland. 

U.S.S.R. 20,469; Singapore 5,505. 

All to Malta ii 

spank: 8,926; Austria 1 ,158. 

NA. 

U.S.S.R. 500,608; Poland 141,641; 
Japan 105,323. 


Singapore $82. 
All to Japan. 


NA. 
All to Saudi Arabia. 
Indonesia 250. 


All to Indonesia. 
All to o Japan. 


All to o Saudi Arabia. 

All to Indonesia. 

Japan 33,538; Poland 11,672. 
Hungary 2,000; Japan 1,500. 


All to Saudi Arabia. 


Japan 100,223. 


NY J 
to Ja ^ 
All to Saudi Arabia. 


NA. 
NA. 
NA. 
All to Japan. 


rea, this table should not be taken as a complete 


specified, these data have been compiled from United 
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Table 8.—North Korea: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 


Semimanufactures |... 
Antimony metal, elemental .. . . _- 
Chromium: 

Chromitee _ 
Oxides and hydroxides ________- 


Cobalt: 
Oxides and hydroxides |... 
Metal incl alloys, all forms 


r: 
Öre an and concentrate 
Matte 


PAD ee 
Semimanufactures |... 
Iron and steel: 
Ore and concentrate 
Metal: 
Pig iron, cast iron, powder, shot 
Ferroalloys 
Steel, primary ſormw ---— 
Semimanufactures: 
Bars, rods, angles, shapes, 


Universalis, plates, sheets 
Hoop and strip _________ 
Rails and accessories 


Lead metal including alloys: 
Unwrought 
Semimanufactures ---------- 
esium metal including alloys: 
nwrought 
Semimanufactures 


-— a a a — ow ae ee c — — em eww aw — — 


ese: 
Ore and concentrate 
Oxides and hydroxides |... 
Mol num: 
and concentrate 
Metal including alloys, all oe 


ograms. - 
Nickel: 


Ore and concentrate 
Metal including alloys: 
Unwrought_ 
Semimanufactures ________~_ 
Platinum-group metals uae alloys, 
unwrought and partly 3 
value, thousands 
Silver: 


Ore and concentrate do_ _ _ _ 
Metal including alloys, unwro dn 
and partly wrought 
"nam metal including TOn, all 
ormwm * 
Tin metal including alloys: . 


Oxides 

Metal ; including alloys, all form 
sungute n metal including alloys, all 

Or 5s oe tie 


See footnotes at end of table. 


1979 


1980° 


7,102 
NA 
NA 

59 
111,246 


11,011 
11,505 
65 


215,310 
1 


United 
States 


Sources, 1980 
Other (principal) 


All from Japan. 
Hungary 1,204; 1: Singapore 531; 


Yugoslavia 
7 548, M eri 109. 


U.S.S.R. 15,000; Japan 4,426. 
All from Japan. 
Do. 
Singapore 3; France 1. 
All from Philippines. 
NA. 


NA. 

Japan 53; Switzerland 6. 
All from Brazil. 
Indonesia 11,000. 


Ja 11,376. 
All from Japan. 


Japan 7,8207 Italy 7,380. 

Japan 17, 

All from Japan. 
Do. 

Japan 53;* Austria 47. 

Japan 9,749; West Germany 351; 
ingapore 207. 


All from Mexico. 
All from Japan. 


Do. 
NA. 


U.S.S.R. 29,000. 
Singapore 250; Japan 100. 


All from Singapore. 
All from Japan. 
NA. 


NA. 
All from Japan. 


West Germany $173; Japan $60. 
NA. 

France $27; Japan $7. 

All from Japan. 


All from Singapore. 
Singapore 3; Japan 2. 


All from Japan. 
Do. 


All from Singapore. 
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Table 8.—North Korea: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 1979 


METALS —Continued 


on ore and concentrate ux 
c: 
5 5 9 iene ES 
Metal der doe alloy. semimanu- _ _ 
facture _________________ 533 
98 
1 


Oxid : 
Metalloi ie !!!!! Owe Pk OUR 
Base metals including alloys, all forms 

NONMETALS 
Abrasives: 
Dust and powder of precious and semi- 
precious stones 
value, thousands $27 
Grinding and polishing wheels and 


stones 
Boric oxide and acid ie. 


Refractory 
Diamond, industrial value, thousands_ _ 
Diatomite and other infusorial earth . _ _ 3 
Fertilizer materials: 


ina : 
Crude, phosphatic . thousand tons 3325 
Manufactured: 


Mica: 
Crude including splittings and waste (* 
Worked including agglomerated 


splittings 

Pimenta, mineral: Iron oxides and 
ydroxides, processed. 

Precious and semiprecious stones: 
Natural value, thousands 


122 
Synthe tie do— 2 
i 338 

1 

48 

2 


Sodium and potassium compounds: 
Caustic potaas gg 
Caustic sodꝓas ---—-——- 
Soda ash AAAAA eere esie: 
Stone, sand and gravel: 
W 30 
ean y worked 
Workeeluldu 175 
Gravel and crushed rock |... A 


re und excluding metal- bearing 


Elemental: 
Other than colloĩdal 4 
Colloidal ______________- E 
Sulfuric acid. ________ ~____~_~-— 


Asphalt and bitumen, natural 9 
Carbon black 544 
Coal, anthracite and bituminous 
ie and genda C 185,536 

ydrogen, helium, rare gases ee 
Peat including briquetss 12 


See footnotes at end of table. 


1980» 


United 
States 


Sources, 1980 
Other (principal) 


All from Singapore. 


All from Peru. 
All from Japan. 


Japan 111; Singapore 30. 
Japan 18; Singapore 12. 


from Japan. 
All from Singapore. 


NA. 
All from U. S. S. R. 
All from Japan. 


PPP 


E 


yj 
È 


NA. 
All from Italy. 
Do. 
NA. 
Poland 21,000; Singapore 1,972. 
All from Singapore. 
All from Japan. 


Do. 
Do. 


Do. 
West Germany 1,936; Japan 516. 


NA. 
Japan 150,181; Poland 96,000. 
oy om Japan. 
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Table 8.—North Korea: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 


MINERAL FUELS AND RELA 
MATERIALS —Continued 


Petroleum refine ucts: 


*Excludes part of Japanese exports valued at $168,000. 
ones part of Japenese eau eval valued at $516,000. 

etaligese Aktiengesellsc 
*Excludes exports from Japan valued at 1 910 


i1oExcludes part of AM exports valued at $1,149,000. 


Sources, 1980 
1980P f a 
Sune Other (principal) 
129 -- Yugoslavia 380, Madagascar 34 
89,595 — Singa re 89.214 Yugoslavia 298. 
4,156 ža -Y via 4 
1013,062 -- Singapore 12.728 Belgium- 
Luxembourg 126; Japan 126. 10 
1,865 — All from Japan. 
133 -- All from Singapore. 
91 — All from Japan. 
970 om Do. zu 
100 NEN Do. 
je presentation of 
ta have been compiled from United Nations information 


haft (Metalistatistics), Frankfurt am Main, West Germany. 


LAOS”? 


The year 1981 marked the beginning of a 
new 5-year plan in the Lao People’s Demo- 
cratic Republic. Some signs of economic 
growth and agricultural and industrial 
progress were seen. For the first year in 
more than a decade, the Laotians were self- 
sufficient in food supplies. Some surplus 
agricultural goods were available for ex- 
port, and some raw materials for industrial 
production were also produced. There re- 
mained an imbalance of trade, however, 
with the continuing necessity of exporting 
only raw materials and importing finished 
goods. The Government reported an overall 
increase of 8.6% in national production 
compared with that in 1980. 

At yearend, Government officials an- 
nounced that efforts to develop new min- 
eral deposits would be stepped up. Repair 
and establishment of industrial enterprises 
would be increased, including rehabilitation 
of the remaining equipment at the Nam 
Ngum hydroelectric plant with the view 
toward expanding the electric power net- 
work. They further stated that repair and 
development of the tin mining industry at 
Phontiou would be continued. 


Though several industrial plants en- 
countered difficulties, including shortages 
of raw materials and spare parts, and lack 
of experience in production management, 
overall industrial production reportedly in- 
creased more than 13% compared with that 
of the previous year. Production targets for 
1981 were fulfilled in the areas of electrici- 
ty, coal, gypsum, and brick. It was predicted 
that overall national production in 1982 
would increase by 16% with electric power 
output increasing 1%; tin production, 100%; 
and construction materials, by 44%. 

The problem of inadequate transporta- 
tion facilities continued throughout 1981. 
One of the main objectives of the new 5-year 
plan was the restoration and improvement 
of most of the old highway system that was 
destroyed or allowed to become impassible 
over the past decade. To this end, an agree- 
ment was signed in October 1981 between 
Vietnam and Laos regarding transport is- 
sues and goods exchange and payments. 
Highway No. 9 between Vietnam and the 
Phin District of Savannakhet Province was 
being reconstructed and was expected to 
eventually meet international standards. 
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The 250-kilometer road should greatly facil- 
itate the transportation of exported miner- 
als and other goods when completed. 

The hydroelectric powerplant project at 
Nam Ngum Dam north of Vientiane contin- 
ued to be one of the few foreign exchange 
earners for Laos. The electricity generated 
reportedly was 807 million kilowatt-hours 
during 1981, over three-fourths of which 
was exported to Thailand under a long 
Standing trade agreement. During October 
1981, the Electricity Generating Authority 
of Thailand and Lao State Electricity Enter- 
prise concluded an agreement on a new 
price for the electricity exported. The new 
price reportedly was triple the former 

charges. 


For many years, the Nam Ngum power- 
plant has operated with two functioning 
generators, Nos. 3 and 4, each with a 40,000- 
kilowatt capacity. At yearend, it was re- 
ported that generators Nos. 1 and 2, each 
with a 15,000-kilowatt capacity, were ready 
to be restarted. A fifth generator, previous- 
ly believed to be under construction, was 
contracted for during September 1981 with 
the Southeast Asian affairs division of 
Switzerland’s Motor Columbus  Enter- 
prises. 


COMMODITY REVIEW 


During 1981, the Soviet-assisted survey 
and exploration of tin resources in the Pa 
Then Basin continued. The old established 
tin mine at Phontiou was known to be 
operating, although production figures have 
been unavailable for many years. Other tin 
deposits being surveyed included Mong 
Seun, Neng, and Boneng. According to the 
senior Soviet scientist, the occurrences were 
very rich, the tin content in some places 
reportedly being as high as 85906 cassiterite. 
By yearend 1981, 7096 of the Pa Then Basin 
had been surveyed. The Soviet survey was 
scheduled for completion in 1983.74 

Minerals other than tin have been report- 
ed throughout the country and several were 
believed rich enough to be exploited if 
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capital funding and an assured market were 
available. Iron deposits were known in sev- 
eral places, the most important being at 
Lalbouak and Phonlek in Xiang Khoang 
Province. 

Gold deposits were scattered throughout 
the country. Copper deposits were surveyed 
in several locations, most notably in the 
Sing District, Louang Province. Gem stones 
were reported in Honei Sai District, includ- 
ing a sapphire deposit reportedly being 
mined with Czechoslovakian assistance. 
The salt farms, drilled brine wells, in the 
Thonlaakhom District of Vientiane Prov- 
ince continued in operation and supplied 
domestic needs. 

Construction materials for local use were 
produced during 1981. The production of 
brick reportedly was increased 133% over 
1980 levels. A protocol and memorandum 
on the construction of a brick plant, funded 
by the Soviet Union, were signed in Vien- 
tiane in July 1981. According to the agree- 
ment, the Soviets were to build a plant with 
a capacity of 7 to 12 million bricks per year. 

The gypsum mining operation at the 
Dong Hen Quarry in southern Savannakhet 
Province completed its first full year of 
operation. The mine, run jointly by Laos 
and Vietnam, produced 40,500 tons during 
1981. Most of the output was exported to 
Vietnam for use in its cement industry. 

Petroleum and gas deposits were reported 
as being located in the Se Pon District of 
Savannakhet Province as a result of recent 
mineral surveying. Also reported were oc- 
currences of oil shale. No plans had been 
made at yearend to drill or exploit these 
resources. Laos continued to import the 
small amount of petroleum products needed 
from Thailand and Vietnam. 

In October 1981, Laos signed an agree- 
ment with the U.S.S.R. for the construction 
of a petroleum pipeline between the Viet- 
namese districts of Vinh and Vientiane. 
The Soviets will assist in the technical 
aspects of the 465-kilometer pipeline. 


MONGOLIA* 


Mongolia covers a land area of 1,564,619 
square kilometers; about 89% is pasture or 
desert wasteland, 10% forested, and less 
than 1% arable. The population was esti- 
mated at 1.7 million in 1981. The total work 
force was about 315,000, 21.4% was in com- 
merce and services, 21% in manufacturing, 
11.9% in agricultural and fishing, 7.2% in 


construction, and 38.5% in government and 
public authorities. Mongolia is a member of 
the Council for Economic Mutual Assis- 
tance (CEMA). It is also a member of the 
Economic and Social Commission for Asia 
and the Pacific. 

The Mongolian economy, traditionally an 
agrarian economy, was to transform into an 
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agricultural-industrial economy under the 
sixth 5-year plan (1976-80). During this peri- 
od, Mongolia reportedly had invested over 
$4 billion“ into its national economy. The 
Mongolian major industrial center is in 
Ulan Bator (the national capital) area. 
Three additional new industrial areas are 
in Darhan, Erdenet, and Choybalsan. Mon- 
golian main industries include processing of 
animal products such as leather, woolen 
textiles, and processed meat, and mining of 
copper, molybdenum, fluorspar, limestone, 
construction aggregates, and coal. Most in- 
dustries in Mongolia remained small in 
scale, but their share of the country's GNP 
has increased substantially over the past 
years. The output of industry accounting for 
1496 of the country's national income in the 
1960's rose to about 30% in 1980. 

Under the seventh 5-year plan (1981-85), 
Mongolia was to accelerate the develop- 
ment of the fuel and power, mining, and 
building industries; to extend further devel- 
opment of light and food industries; and to 
emphasize the development of state farms 
and the extension of the arable area. Under 
a new agreement signed between Mongolia 
and the U.S.S.R. in June 1981, the Soviet 
Union was to continue its technical and 
economic assistance to Mongolia. In the 
mining sector, special emphases were plac- 
ed on the continuing expansion of the Erde- 
net copper-molybdenum mining and con- 
centrating combine, the continuing explora- 
tion of zinc deposits in Salkhit, and the 
development of fluorspar mining and con- 
centrating capacities at Boro-ondor, in 
southeastern Mongolia. During the 1981-85 
period, Mongolia was also to complete ex- 
ploration works for the copper-molybdenum 
deposit at Tsagaan-suvraga, coking coal de- 
posit at Tavan-tolgoy, and the phosphate 
deposit at Burenhaan. 

In 1980, Mongolian merchandise exports 
were valued at $364.7 million, and imports 
were valued at $495.9 million. Mongolian 
exports of food and agricultural products 
accounted for about 63.3% of total exports, 
while exports of minerals accounted for 
about 26.4%. Mongolian imports of ma- 
chines and equipment, spare parts, and 
manufactured consumer goods accounted 
for over 60% of total imports. About 98% of 
merchandise trade was with the CEMA 
countries. The U.S.S.R. alone accounted 
for 80% of Mongolian total exports and 
accounted for 90% of Mongolian total im- 
ports. Mongolia has been suffering from a 


1315 


chronic trade deficit. However, the trade 
deficit decreased to about $131.2 million in 
1980 from $137.4 million in 1979 because of 
the increased export earnings from miner- 
als in 1980.27 


COMMODITY REVIEW 


Metals.—Mongolian mine production of 
copper and molybdenum at Erdenet in- 
creased substantially in 1981. The copper 
and molybdenum complex, initiated in 1974, 
is a 50-50 Soviet-Mongolian venture project. 
The total investment in the project was 
estimated at 1 billion rubles (about US$1.5 
billion). The output of ore increased to 
about 8 million tons in 1981 from about 4 
million tons in 1979. The output of ore was 
projected to reach 16 million tons at full 
capacity when the fourth phase construc- 
tion work is completed in 1985.* The esti- 
mated mine output of contained copper and 
molybdenum in concentrates at Erdenet for 
1979 to 1981 and projected 1985 at full 
capacity is as follows in tons: 


1979 1980 1981 


The ore reserves at Erdenet were estimat- 
ed at 300 million tons, averaging 0.85% 
copper and 0.012% molybdenum. The exist- 
ing complex at Erdenet comprised an open 
pit mine, a concentrator, a machine repair 
plant, and auxiliary shops. The complex 
employed about 2,600 workers; about 55% 
of the employees are Mongolian and the 
remainder are specialists from the U.S.S.R. 

Nonmetals.—Mongolian cement produc- 
tion at Darhan was expected to increase by 
18% from 177,900 tons reported in 1980. 
The mine production of fluorspar at Berh 
and two other mines continued to increase 
in 1981. All fluorspar produced in Mongolia 
was exported to the U.S.S.R. Under the 
seventh 5-year plan, a large fluorspar min- 
ing and concentrating combine was ex- 
pected to be built at the Boro-ondor area, 
where a promising fluorspar deposit was 
discovered in recent years. To export the 
future output of fluorspar from the area to 
the U.S.S.R., a new branch line from Da- 
lanjargalau to Boro-ondor on the Trans- 
Mongolian railway will also be constructed. 

According to the Mongolian Planning 
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Commission, the Government planned to 
undertake further exploration work of the 
Burenkhan phosphate deposit discovered 
around Lake Khubsugul in northern Mon- 
golia in 1964. The phosphate ore reserves in 
the area were estimated at 400 million tons 
in 1970. 

Mineral Fuels.—Coal production in Mon- 
golia remained at the 4.5-million-ton level. 
Major coal-producing areas are around the 
Ulan Bator area and in Darhan. During the 
sixth 5-year plan (1976-80) the Nalayha 
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Kapitalnaya Mine was expanded in the 
Shariyn Gol area, and a new open pit coal 
mine with an annual capacity of 2 million 
tons was being developed at Baga-Nuur. 
Other promising coal deposits in Mongolia 
include Tavan-tolgoy, Adunchulun, and 
Uvdun-khudag. Most of the Mongolian coal 
is of Permian age. About 80% of the exist- 
ing coal reserves are black coal, of which 
about 5096 can be used in the coking indus- 
try, and about 20% is brown coal. 


Table 9.— Mongolia: Apparent exports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commmodity 1979 
S672 0 ————— S 321,800 
Iron d steel metal: 
Serap We ——— NN 20,000 
Semiman 
Tubes, : pipes, fitt ROO SD CES 188 
Castings 9 rough ng 211 


PPreliminary. 
t IM eT f ere specified: th 


er trade countries 


Destinations, 1980 
* Fins Other (principal) 
26,00 .. AlltoUSSR. 
2000 __ Do. 
1 — --  AlltoSaudi Arabia. 


this table should not be taken as a complete presentation 
these data have been compiled from United Nations 


ta pub the partn 
cal yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


Table 10.—Mongolia: Apparent imports of mineral commodities! 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
1 a 2,400 
iron, iron, r. e t 
Semimanufactures: 
Tubes and pipes 10,400 
Ro ee f 
NONMETALS 
Cement mu 33 247 165 
ucts, nonrefractory_ - — ----- 1,1 
Venice materials, fanufactuced: 
Nitrogenous, N content 224,000 
Phosphatic, P:Os content 320,200 
Precious and semiprecious stones, natural 
ue, thousands EE 
Saltandbrine. — - - - ------------ 1,458 
Sodium and potassium compounds: 
Caustic oda?! 500 
Soda agg on 
cer hs dimension, worked g- 15 
HER MENS eee etn ey meee 31.300 
MINERAL FUELS AND RELATED 
Coal, anthracite and bituminous? _ _ _ _ - 1,500 
Petroleum and refinery products: 
Crude Zul on barrels. _ 44,100 


See footnotes at end of table. 


Sources, 1980 
1980P ; 
nic Other (principal) 
2,100 E NA. 
8,600 E NA. 
88,400 _. NA. 
236 400 _. All from U.S.S.R. 
248 — All from Italy. 
213,400 dic: U.S.S.R. 7,600; undetermined 5,798. 
,200 __ All from USSR. 
$1 _. All from West Germany. 
2,094 MN All from U.S.S.R. 
1,000 __ NA. 
2100 Japan 4; undetermined 96. 
18 — All from Italy. 
21,300 -- U 8.8. R. 910. 
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Table 10.—Mongolia: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 


Petroleum and refinery ucts? — 
Continued pee 


Refinery products: 
Lubricants 
42-gallon barrels. . 151,900 
4,066 


Mineral tar and other coal-, petroleum-, ian 


gas-derived crude chemicals 
NA Not available. 


Sources, 1980 
1980P ; P 
His. Other (principal) 
159,600 _. NA. 
4,428 _. NA. 
608 —— All from U.S.S.R. 


PPreli : 
10wing to a lack of official trade data published by Mongolia, this table should not be taken as a complete presentation 


of this country's mineral trade. Unless 


otherwise specified, these data have been compiled from United Nations 


information and data published by the partner trade countries. 
3Statistical yearbook of Members of the Council for Mutual Economic Assistance, Moscow, U.S.S.R. 


NEPAL“ 


The mineral industry of Nepal played 
virtually no part in the country's economy 
in 1981, employing a total of only 1,200 
persons. Nepal's entire industrial sector 
employed only about 196 of the labor force 
and contributed about 5% of the GDP. Most 
industry was oriented to the agricultural 
sector. The country was highly agricultural 
in nature and over 90% of the population 
was dependent on subsistence farming for 
its survival. Population density on the ara- 
ble land was very high. 

The insignificant mineral production was 
a reflection of the primitive state of the 
country's mineral development. There has 
been very little detailed geological explora- 
tion done in the country. However, it has a 
high potential for both metallic and nonme- 
tallic mineral deposits. 

High-grade copper veins have been mined 
since ancient times by primitive methods. 
Some of these mines were still worked by 
individuals or families and produced up to 1 
ton of crudely smelted copper each year. 
The output went to make domestic brass 
utensils. 

The most likely minerals for development 
in the near term were magnesite, lead-zinc, 
limestone for cement, and dimension stone. 
Petroleum deposits were a possibility. Ex- 
ploration activity and the exploitation of 
any discoveries could provide employment 
for a substantial number of workers in the 
rural areas. Much of the population was 
only partly employed because the crowded 
agricultural conditions did not provide full 
employment on the farms. 

GNP at current prices was estimated at 
$2.4 billion: for FY 1980-81. 

At constant 1977 prices, the economy 


grew about 5.5% in FY 1980-81 compared 
with the small decline experienced the pre- 
vious year. The rise in GDP was attribut- 
able to the good food grain harvest and a 
generally good yield in the small cash crop 
harvest. 

Inflation continued to be a serious prob- 
lem, although moderating petroleum prices 
and easing of the prices of some other basic 
commodities dispelled thoughts that the 
economy was out of control. Even so, the 
official statistics show an increase in the 
cost of living of over 1896, which, though 


probably low, was far more realistic than 


previous official estimates. 

To increase industry and commerce, the 
Government turned more toward the pri- 
vate sector for their development. The Gov- 
ernment rice-exporting monopoly was abol- 
ished, and trade was restored to private 
entrepreneurs. À new investment policy 
was put forth in 1981 by the Ministry of 
Industry, which would accord a range of 
generous concessions to foreign investors. 
Implementing legislation was pending in 
the National Assembly. 

Future industrialization will be con- 
trolled by availability of power and the need 
for a ready market for the products turned 
out. Since the subsistence farmers have 
virtually no cash income, there was very 
little purchasing power to support import- 
substitution industries. Export-oriented in- 
dustry faced stiff competition with the Indi- 
an market. 

One bright spot for Nepal was its huge 
hydroelectric potential, about 80 million 
kilowatts of power. This amounts to 2.695 of 
the world total for a country occupying only 
0.09% of the world land area. 
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During the last several years, demand for 
electric power, though small by any normal 
criterion, was well ahead of the installed 
capacity. Shortages have become acute, and 
load shedding was common during 1980 and 
1981. 

Work on several projects was underway 
during the year, and plans were progressing 
on others. The Government's main priority 
in 1981 was to complete construction on the 
114-meter-high Kulekhani rockfill dam and 
powerplant. The dam was completed in 
June, and the reservoir began filling at that 
time. An underground powerhouse with two 
30,000-kilowatt turbogenerators was com- 
pleted in September, and the 6-kilometer- 
long headrace tunnel to the powerhouse 
was completed in October 1981. Power was 
generated on a trial basis in November. 
Commercial power was scheduled to be 
generated in the first quarter of 1982. Com- 
pletion of the plant will end load-shedding 
in the Kathmandu-Hetauda area and also 
allow long needed overhauls to be perform- 
ed on the major hydroelectric and diesel 
powerplants of the system. Total cost of the 
Kulekhani project was $129 million, mostly 
financed with foreign aid. A total of 3.5 
million workdays of labor were expended on 
the construction. 

The bulk of Nepal's current 68,000 kilo- 
watts of installed generating capacity came 
from three hydroelectric plants: Trisuli, 
21,000 kilowatts; Sunkosi, 10,050 kilowatts; 
and also the new Gandok, 15,000 kilowatts. 

Several other projects have been planned 
and detailed feasibility studies conducted. 
The most promising of many was the 
Marsyangdi project in Tanahu District of 
Gandaki zone. It was first proposed serious- 
ly in 1978. The Federal Republic of Ger- 
many completed a feasibility study in 1979, 
but the plan was delayed until 1981 when 
the Government decided to go ahead with 
the design and survey work. Preliminary 
site preparation work was expected to be 
started early in 1982. The original capacity 
was set at 30,000 kilowatts but was later 
increased to 66,000 kilowatts. Plans called 
for completion in 1986. 

A number of hydroelectric miniplants 
were being installed in the outlying dis- 
tricts, beyond the planned coverage of the 
main electric power distribution lines. The 
plants were engineered for the local stream 
conditions and range in capacity from a few 
tens to a few thousand kilowatts. The imme- 
diate intention was to furnish power for 
pumped irrigation wells. Another impor- 
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tant purpose was to furnish an alternate 
domestic source of energy to the nearly 
universal practice of burning locally cut 
firewood. In the last few decades, the deple- 
tion of the forest cover on hilly terrain has 
led to serious runoff and soil erosion prob- 
lems. 

Site clearing work got underway on an 
Indian-aided 14,100-kilowatt hydroelectric 
plant at Devighat. The Prime Minister laid 
the cornerstone to the powerhouse in Feb- 
ruary 1981, and excavation for the headrace 
tunnels was underway at yearend. 

At a more ambitious level, talks were 
proceeding favorably between India and 
Nepal on two major hydroelectric power 
projects—Pancheshwar and Karnali. These 
multimillion-kilowatt plants have been 
planned for many years, but progress in 
arranging for financing, construction, and 
control of the $1 billion projects has been 
slow. These plants would not only open up 
prospects for industrialization of Nepal but 
also help to tide it over the adverse balance 
of trade with India by exporting scores of 
millions of dollars worth of excess power at 
mutually agreed rates. 


COMMODITY REVIEW 


Cement.—There was a shortage of ce- 
ment in Nepal again during 1981. Local 
production met only 15% to 20% of the 
domestic demand. The Himal cement plant 
was the only operating facility and had a 
capacity to produce about 160 tons per day. 
In recent years, the actual production has 
been nowhere near the rated capacity. 

The Himal plant received about a $3 
million loan from the Government of the 
Federal Republic of Germany to renovate 
the equipment and expand the daily capaci- 
ty to 400 tons by 1984. 

A modern 750-ton-per-day dry-process 
rotary-kiln cement plani has been under 
construction at Hetauda since mid-1978. It 
was originally scheduled for completion in 
1981, but construction has been very slow 
and cost overruns very large. Completion of 
the plant was tentatively rescheduled for 
mid-1984. 

Limestone will be supplied by a quarry at 
Bhaines in Makwanpur District. The stone 
will be transported via an aerial tramway to 
the plant. 

In September 1978, India and Nepal 
agreed to set up a joint-venture company to 
construct a 1,500-ton-per-day cement plant 
at Udaypur in southeast Nepal. Plans for 
the project have progressed unusually slow- 
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ly. Feasibility studies were completed dur- 
ing 1979, and the findings were being stud- 
ied during 1980. Construction had not be- 
gun at yearend 1981. 

Magnesite.—Development work contin- 
ued on the magnesite mining project. Nepal 
Orind Magnesite Private Ltd. (50% Nepal 
Government, 50% Orissa Industries Ltd. of 
India) was formed to exploit the large, high- 
grade magnesite deposit at Khari Dhunga 
87 kilometers northeast of Kathmandu. 
Manual mining was underway during 1981, 
and preparations for large-scale blasting 
and mechanization were being carried out. 
Crude ore requires beneficiation by flota- 
tion to lower the silica content below 0.3%. 
Output of the mine will be carried via aerial 
tramway to Lamo Sangu where a 50,000- 
ton-per-year dead-burnt magnesite plant 
was probably already under construction. A 
planned 20,000-ton-per-year refractory 
products plant at Birganj had not been 
Started at yearend. 

Petroleum and Natural Gas.—Nepal was 
completely dependent on imports of refined 
products for its petroleum needs. Funding 
for petroleum exploration has been includ- 
ed in the Government's 5-year plans, but re- 
sults have been uncertain or inconclusive 
until recently. In 1979 and 1980, prelimi- 
nary aeromagnetic surveys were conducted 
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by French technicians for the Nepal Depart- 
ment of Mines and Geology. The survey 
indicated the possibility of petroleum depos- 
its in Karnali, Dhaulagiri and Gandaki 
zones in the hilly western regions. 

As a followup in 1981, the Government 
was reportedly preparing to have a recon- 
naissance seismic survey conducted in the 
favorable areas. Should the surveys prove 
encouraging, exploration drilling would be 
considered for the 1984-85 period. 

Japanese experts have investigated the 
occurrence of natural gas seeps in water 
wells in the Kathmandu Valley. About 
1,500 million cubic feet of gas was reported 
in a 4-square-kilometer area at a very shal- 
low depth—300 to 600 meters. A test hole 
was drilled and was yielding 6,600 cubic feet 
of gas per day. Tender notices for two 
additional wells were offered by the Depart- 
ment of Mines and Geology in 1981 but no 
qualified offers were received. A re-tender 
notice was published in November. 

The projected flow of 21,000 cubic feet per 
day would meet the fuel requirements of 
1,000 to 1,200 households. Even this small 
amount would be economically significant 
to the valley where the high cost of petrole- 
um limits its use to a relatively small 
portion of the porulation. 


SINGAPORE'5 


Singapore remained the most impressive 
country in economic performance in 1981 
among the five members of ASEAN. Singa- 
pore's GDP, at 1968 factor cost, grew 9.996 
in 1981 compared with 10.295 in 1980. The 
slower growth in 1981 was caused primarily 
by the reduced demand for Singapore's 
exports from overseas, especially from the 
European Economic Community. In 1981, 
trade, manufacturing, transport and com- 
munication, and finance and business ser- 
vices remained the dominant industries in 
the Singapore economy. Despite the contin- 
uing improvements in productivity, the 
country's inflation rates remained at the 
8% to 8.5% level in 1980-81. 

Singapore's mining industry was compris- 
ed of a small quarrying sector, several small 
mineral processing sectors, a very large 
mineral fuel refining sector, and a rapidly 
growing offshore oil exploration supporting 
sector. The activities of petroleum refining 
alone not only dominated the activities of 
the mineral industry, but also contributed 
substantially to the country's economy. 


The activity of the quarrying sector was 
limited to the production of broken granite. 
In 1981, granite production increased sharp- 
ly, reflecting strong demand for the product 
by the domestic construction industry. In 
1981, the quarrying activity in Singapore 
involved 20 firms employing less than 900 
workers. Its value added, estimated at $58 
million,“ accounted for 1.2% of Singapore's 
total value added of industrial production, 
which was estimated at $4.7 billion in 1981. 

In Singapore, mineral processing includ- 
ed production of steel, nonferrous metals, 
and nonmetallic mineral products. In 1981, 
there were 17 firms engaged in ironmaking 
and steelmaking activities with about 1,900 
workers. The value added by the iron and 
Steel sector was estimated at $63.1 million 
and accounted for 1.3% of the total industri- 
al production. The nonferrous metals sector 
with 12 firms employed about 390 workers. 
Its value, estimated at $7.8 million, account- 
ed for less than 0.296 of the total industrial 
production. Nonmetallic mineral produc- 
tion was by 29 firms employing 1,300 work- 
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ers. Its value, estimated at $28.2 million, 
accounted for 0.6% of total industrial pro- 
duction. 

Singapore's petroleum refining sector is 
the second largest after electronic products 
manufacturing, in terms of the value added 
of industrial production. The sector employ- 
ed about 3,500 workers. Its value added in 
1981, estimated at $841.1 million, accounted 
for 18% of the total industrial production. 
Petroleum refining in Singapore was by five 
refineries with a combined total capacity of 
1.1 million barrels per day, which makes 
Singapore the third largest refining center 
in the world. 

Singapore is the world’s second largest 
offshore drilling rig builder, following the 
United States. There were five rig building 
yards operated in 1981. The total revenue 
from rig building in Singapore was estimat- 
ed at about $160 million in 1981. During the 
1979-80 period, of the total rig orders placed 
in the world, Singapore won one in every 
four orders. Singapore is also the leading oil 
tanker and rig repair and maintenance 
center in East Asia. In 1980, the total 
estimated earnings of the five repair yards 
in Singapore was $440 million, of which 
about 50% was from repair of oil tankers. 

In 1981, Singapore’s total export earnings 
were valued at $21 billion, 8.3% above that 
of 1980. Total imports were valued at $27.6 
billion in 1981, an increase of 15% from that 
of 1980. As a result, the merchandise trade 
deficit increased to $6.6 billion in 1981 from 
$4.6 billion in 1980. The higher trade deficit 
in 1981 was due mainly to a 37.6% increase 
in imports of mineral fuels. Imports of 
mineral fuels valued at $9.4 billion account- 
ed for 34% of Singapore’s total imports, 
while imports of machinery and transport 
equipment, valued at $7.8 billion, accounted 
for 28.3%. Exports of mineral fuels, valued 
at $6.7 billion, accounted for 32% of Singa- 
pore's export earnings, while exports of 
machinery and transport equipment, val- 
ued at $5.6 billion, accounted for 26.6%. In 
1981, based on the value of two-way trade, 
the major trading partners of Singapore 
were Japan, Malaysia, the United States, 
Hong Kong, the United Kingdom, and the 
Federal Republic of Germany. 


COMMODITY REVIEW 


Metals. —-Iron and  Steel.—Singapore's 
crude steel production was mainly by the 
National Iron and Steel Mills Ltd. (NISM). 
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Its steelmaking plant at Jurong has five 
electric arc furnaces. The annual crude 
steel output capacity was about 380,000 
tons. During 1981, the plant was operating 
near full capacity, and its output of crude 
steel reached 350,000 tons. The steel prod- 
ucts by the company (bars, plate, and an- 
gles) were sold mainly to the construction 
industry. To meet the growing demand for 
the steel products from the construction 
industry, the company was ordering a new 
bar and rod mill from Danieli and Co., an 
Italian plant designer and builder. NISM 
was also undertaking a revamp of its melt- 
ing works by turning the three 40- to 50-ton 
electromelt furnaces into an ultrahigh pow- 
er unit and adding water-cooled panels and 
oxygen burners. As a result, the company’s 
raw steel output capacity is expected to 
increase to about 550,000 tons per year by 
mid-1983.* 

Nonmetals.—Cement.—Cement produc- 
tion in Singapore is basically a grinding 
operation using imported clinker. Combined 
total annual capacity of the five cement 
companies was 2.75 million tons at the end 
of 1980. During the 1980-81 period, the total 
annual output of cement in Singapore re- 
mained at the 1.8-million-ton-per-year level. 
Annual cement capacity by company and 
plant location was summarized as follows, 
in thousand tons: 


ty 
Company Location at end 
of 1980 
Asia Cement (Singapore) 

Pte., Ltd. Jurong TUM 450 
Puro A sen Ltd  .--- o--- 600 
Pan ysia Cement Work 

(Singapore) Pte., Ltd. ---.do..- 600 
Singapore Cement Manu- 

facturing Co. PSA Gate 1 500 
Seangyong Cement Pte., Ltd urong 600 

SCôöĩ;¹ͤ | | EXE Iu 2,150 


The five cement companies employed a 
total of 450 workers, and the value added in 
1981 was estimated at $31 million. 

Mineral  Fuels.—Petroleum.—In 1980, 
Singapore became the world's third larg- 
est refining center and the world's second 
largest offshore rig building country. Most 
of Singapore's refineries are located on 
several small islands near Singapore's main 
island. In 1981, refining capacity by compa- 
ny and location was as follows, in barrels 
per day: 
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; 1981 
Company Location capacity 
Shell Eastern Petro- Pulau Bukon 460,000 
Pte., Ltd. 
pores Mobil Oil Singapore, Main 200,000 
Esso Singapore Pte., Pulau Àj 195,000 
Ltd. Chawan. 
Singapore, Refining Co Pulau Merlimau . 170,000 
Singapore's BP Re- Singapore, Main 27,000 
finery Pte., Ltd. d. 
Toal nr —— ede 1,052,000 


The startup of a $150 million hydro- 
cracker project of Shell Eastern Petroleum 
Pte., Ltd., to produce middle distillates at a 
80,000-barrel-per-day capacity was postpon- 
ed to the end of 1983, and the total cost of 
the project was revised to $280 million in 
1981. Singapore Refining Co. Pte., Ltd., 40% 
owned by Singapore Petroleum Co. Pte., 
Ltd., 30% by Caltex Oil Corp. of the United 
States, and 30% by British Petroleum Corp., 
was planning to build a $65 million catalyt- 
ic reformer unit to produce 12,000 barrels 
per day of gasoline. The unit was expected 
to come onstream by the end of 1982. In 
1980, Esso Singapore Pte., Ltd., began a 
$150 million expansion and renovation pro- 
gram, which includes expansion of the lu- 
bricating oil plant, a product wharf handl- 
ing vessels, a crude desalter, and a sulfur re- 
covery plant. The program was expected to 
be completed in 1982. The $100 million vis- 
breaker project of Singapore's Mobil Oil 
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Pte., Ltd., was completed in 1981. The 
50,000-barrel-per-day visbreaker was built 
by Chiyoda Chemical Engineering and Con- 
struction Co.** 

In 1981, Compagnie Francaise de Petrol, a 
French company, joined Singapore's oil 
drilling and exploration supporting indus- 
try. Singapore's manufacture of oilfield 
equipment supply and drilling operation 
supporting activities were mainly by the 
U.S. firms Vetco Singapore Pte. Ltd., 
Hughes Tool Singapore Pte. Ltd., FMC 
Corp., Cameron Iron Works Singapore Pte. 
Ltd., Tri-State Oil Tool Singapore Pte. Ltd., 
Baker Oil (Far East) Pte. Ltd., Smith Inter- 


national Inc., and Hydnil Co. In oil rig 


construction, Bethlehem Singapore Pte. 
Ltd. and Marathon Letourneau Offshore 
Pte. Ltd. of the United States, Robin Ship- 
yard Pte. Ltd. (Singapore-United States 
joint-venture company) and Far East- 
Lexington Shipbuilding Pte. Ltd. and Pro- 
met Pte. Ltd. of Singapore dominated the 
business activities. Repair and maintenance 
activities of oil tankers and oil rigs were by 
five repair yards. The Government of Singa- 
pore has a stake in four of the five repair 
yards. Sembawang Shipyard Pte. Ltd., Ju- 
rong Shipyard Pte. Ltd., Keppel Shipyard 
Pte. Ltd., and Mitsubishi Singapore Heavy 
Industries Pte. Ltd. are Singapore firms, 
while Hitachi Zosen Robin Dockyard Pte. 
Ltd. is a Singapore-Japanese private joint- 
venture company. 


Table 11.—Singapore: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 ; 
d unirea Other (principal) 
METALS 
Aluminum: 
Oxides and ETAPA tn S 882 1.789 EN Malaysia 1,764. 
Metal including 
Scrap ----------------- 22,517 6,438 4 Japan 3,560; Pakistan 1,143; Taiwan 
Unwrought and semimanu- l 
mop 7,088 8,871 (È) Malaysia 5,883; Hong Kong 1,125. 
— ee = oe 
metal inclu 
fo na MNT SHEER tee d RR 80 86 -- Malaysia 18; India 15. 
Bismuth metal including alloys, all forms 
Cadmium metal including alloys, all a ibo o 
um inclu 
forms 8 — 113 1,000 NA NA. 
m d 84 84 All to Malaysi 
an hydroxides "n ysia. 
Metal including alloys, all forms 
kilograms_ — 250 120 NA NA. 
Oxides and hydroxides - 24 1 ?* All to Malaysia. 
Metal including alloys, unwrought .. — 2 7 -- North Korea 3; Taiwan 8. 


See footnotes at end of table. 
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Table 11.—Singapore: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


sections 
Universals, plates, sheets 
Hoop and strip - - . _ - - -- 
Wire and accessories 


unwro 


factures 
— group n metals including all 
unwrought and partly wrought mee 


Silver: troy ounces. . 
Waste and swee ings* 
d "value moonman hoe 
Metal including alloys, unwroug 
and partly wrought 


thousand troy ounces. . 


Tin: 
Ore and concentrate |... 


Metal including alloys, all forms 
See footnotes at end of table. 


1979 


5,475 
9,951 
6,784 
132,912 
120,490 
2,463 
6,621 
5,666 
98,066 
651 


123 
479 


Destinations, 1980 
Other (principal) 


All to Republic of Korea. 
111 n 5; Japan 2,273; Taiwan 


Malaysia 6,043. 


Hong Kong 2,050; Japan 1,364. 
Malaysia 9,554. 
Malaysia 6, 177. 


Malaysia 92,469; Hong Kong 11,268. 
99,231. 


Malaysia 18 114; runc 11 ,394; 
Thailand 10, 726. 
Tunisia 212; Malaysia 184. 


West Germany 114. 
Malaysia 469. 


Taiwan 1,563; Malaysia 389. 

Malaysia 853; Thailand 802. 

Republic of Korea 2,700. 

India 7,719; a 6,463; 
Malaysia 2,610. 


Mala 12 867 N North Korea 250. 
Mainly to Hong Kong. 


All to Malaysia. 

Japan 448. 

India 1,334. 

Australia 96; Malaysia 96. 

Japan $1,150; Australia $743. 

United Arab Emirates 286; Australia 
262; United Kingdom 207. 

"et 1,851; Spain 1,717; Mexico 

Malaysia 904. 

Taiwan 99; Japan 34. 

EL 2,511; Iran 984; Netherlands 

NA. 

Malaysia 541. 

NA. 

North Korea 270; Netherlands 270; 
India 110. 

North Korea 40. 
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Table 11.—Singapore: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zinc: 
Ore and concentrate value 
Oxides oxid | excluding 


Unwrought and semimanu- 
factures 


Ash nanc] residue . non- 


Pyrophoric 
ar metal ine uding alloys, ali 
form 


Abrasives, n. e. s.: 
Natural: Pumice, emery, corundum, 


precious tones value. 


Fuller’ „„ 


Diamond: isst 
Gem, not se oars 
value, thousands 


Fel and fluorspar . rr 
Fertilizer materials: 
Crude: 


Precious and semiprecious stones, natural 
and synthetic, excluding diamond 
value, thousands. . 


See footnotes at end of table. 


1979 


(0 


111 
410 


$11,155 


481 
9,535 


215 

85 
431,989 
1,812 
21,600 
5,066 
1,618 
4,641 
"18,878 
466 


$26,390 
14,181 


1980 


60 
136 
$11,209 


874 
10,461 


657 

204 
466,982 
2,104 


18,815 
609 


United 
States 


Destinations, 1980 
Other (principal) 


All to Malaysia. 

Japan 1,066. 

Taiwan 660; Japan 295. 
Malaysia 3,636; Netherlands 817. 
Malaysia 12,504; Brunei 10,074. 
Malaysia 63; North Korea 12. 
Malaysia 4; Taiwan 8. 

Mainly to Malaysia. 

Thailand 4. 


All to Republic of Korea. 


Malaysia 29; India 11. 
All to Hong Kong. 


Malaysia $6,000; Japan $4,000 


Malaysia 295. 
Malaysia 10,407. 


Mala Ma TR nei 20 


Malaysia 35 714; Sri Lanka 54,488. 
Brunei 1,811 


Philippines 6,972; B i 6,028; 
ppines 2 runei 


Malaysia 16,196. 
Malaysia 551. 


Hong Kong $1,866; 

ml Ann $1, is, f rael $1,072. 
Saudi Arabia $138; Israel $136; 
malasia T0 lippi 1. 

All to Malaysia. j 


Malaysia 6; Sri Lanka 2. 
pp Taiwan 3,302. 


owe d i 


ia 122. 
Mala ale 952. 
Malaysia a Sri Lanka 1,998. 
Malaysia der 179; Brunei 40. 
NA. | 
Malaysia 424. 


Hong pe Sy a 
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Table 11.—Singapore: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980 ; 
á ed Other (principal) 
NONMETALS —Continued 
Sodium and potassium compounds, n.e.s.: 
Caustic potash -__------------ 258 249 ae a 149; United Arab Emirates 
Caustic oda 10,893 8,509 ae Mele 1,968; Bangladesh 580. 
JJ) 5,989 13,139 is Malevein 97424 424; Bangladesh 3,561. 
Stone, ee and agrave: 
Crude and p pertly worked 426 191 -— Malaysia 116. 
b Worked: A 1,726 710 us 1 406: Brunei 76. 
omite, An refractory-grade ... 2,494 40 e Pa ew Guinea 30. 
Gravel dane PER 4,315 2,985 aH Paysi 2,383. 
i ne except dimension 666 627 -- Malaysia 515. 
quara and quartzite. _ kilograma 3,484 183 NA NA. 
luding metal- bearing 1.355 583 ES Australa 91; Philippines 91; Malay- 
sia 50 
Sulfur: 
Elemental: 
Other than colloidal |. .. .. 5,190 3,130 -- North Korea 1,972; Malaysia 1,141. 
Colloidal, sublimed and pre- 
cipitated c e LAE 16,068 17,451 _. Malaysia 14,170; North Korea 2,420. 
Dioxide- - - ---- --—- kilograms_ _ 420 292 NA 
T 804 782 NA Sri Lanka 357; Malaysia 323. 
Talc, steatite, soapstone, pyrophyllite _ _ 807 554 — Malaysia 497. 
Crude 64.165 49,207 -. Malaysia 44,505. 
Slag, dross, similar waste, not metal- 
usto ͤ ee 13,858 18,247 -— Japan 11,400. 
Oxides and ides of magnesium, 
strontium, baerium. ..... 14 11 — Malaysia 10. 
1 —valus $12,812 $16,813 -- Brunei $7,000; Malaysia $7,000; 
Burma $2,000. 
materials of t, asbestos 
E cements, non- 
metals __---------------- 17,978 17,174 -- Malaysia 7,355; Sri Lanka 6,782. 
MINERAL MATES AND RELATED 
halt and bitumen, natural 26,478 7,656 -- Malaysia 4,185; Burma 1,730. 
8 690 687 -- Malaysia 436; Thailand 221. 
Coal, all . ese 1,088 1,588 zi Messa ie Thailand 272. 
Coke semicoke. ____________- 8,242 8,486 -- Malaysia 8 288. 
Hydrogen, helium, rare 
ue, thousands. _ $1,161 $1,498 nE CIT m $461; Brunei $404; India 
$181. 
Petroleum: 
Crude and partly refined 
thousand 42-gallon barrels. .. 907 552 — Malaysia 549. 
Refinery products: 
Aviation do... 390 511 -- Australia 133; New Caledonia 95; 
New Guinea 
Motor do— 13.561 13,748 UN ir re mtt Thailand 1,889 New 
Jet fue do 17.119 15,608 1,623 Ja 8,771; Hong Kong 2,387; New 
Kerosine and white spirits 
do... 6,829 7,499 S" Hong 1.110 2,192; Malaysia 1,435; 
Distillate fuel oil do 80,435 83,282 = Malaysia 8,229; Thailand 5,394; India 
Residual fuel oi] l do- 56,929 62,108 1,827 Hong Kong 24,076; Japan 11,529; 
Australia 6, 805. 
Lubri cant do- 8,791 8,532 -- Thailand 890; Malaysia 804; Saudi 
Arabia 330. 
Mineral jelly and wax — do- 345 263 -- Japan 54; Malaysia 25; Thailand 24. 


See footnotes at end of table. 
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Table 11.—Singapore: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 ; ; 
ee Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
r: 
Naphtha 
thousand 42-gallon 
barrels. _ 18,779 19,167 804 Japan 12, STE i Zealand 2,577; 
aiwan 

Nonlubricating oils do- 580 472 Lx ren 239; Thailand 110; Malaysia 

Petroleum coke do 84 21 a Malaysia 8; Brunei 7; Oman 6. 

Liquefied petroleum gas 

do- 11.024 1.699 _. Hong Kong 586; Thailand 494; 
Malaysia 462. 
Bitumen and bituminous 
mixtures, n.e.s_ - do 1,423 1,192 "m Austrais Sl: 1 217; 
ea 
Unspecified do- 16,531 978 Lc. Japan 1; Philippines 328; Malaysia 
Mineral tar and other coal-, petroleum-, l 

and gas-derived crude chemicals 14,426 4,439 -- Taiwan 2,555; Kampuchea 1,000. 
r Revised. NA Not available. 
1Lees than 1/2 unit. 


May include platinum- group metals. 

*Excludes quantity valued at $14,565 in 1979 and $1,868 in 1980. 

*Excludes quantity of ceramic building bricks valued at $60,488 in 1979 and $15,191 in 1980. 
5S Excludes quantity of refractory bricks valued at $32,093 in 1979 and $299,365 in 1980. 
3Excludes quantity valued at $115 in 1979 and $467 in 1980. 


Table 12.—Singapore: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 : 
á 93 Other (principal) 
METALS 
Aluminum: 
Ore and concentrate 11,000 400 —— All from China. 
Oxides and hydroxides 7,583 8,185 216 China 5,666; Japan 2,117. 
Metal including alloys: 
SCTOD unn ee ce nds es 834 433 -- Malaysia 342; Brunei 78. 
Unwrought and semimanu- 
factures 28,789 29,567 4,406 Australia 3,990; Lees 3,725; Malay- 
sia 3,109; ‘Sweden 2,106 
Antimony metal including alloys, all 
1%7ö§ê0! m . a 14 51 == China 50. 
Arecaic: Natural sulfides 2 10 NA NA. 
Beryllium metal including wv all 
formw ograms_ _ 26 20 NA NA. 
Bismuth me including alloys 
unwrouggngnt do_ ___ 2,310 45 NA NA. 
Cadmium metal including alloys 
unwroughRtkk „ «44„ 5 8 E All from Australia. 
Chromium oxides and hydroxides .. .. . - - 163 307 78 J 1 86; Netherlands 88; Finland 
Cobalt: 
Metal i neluclag alloys inwrought _ _ 22 7 ae Netherlands 4; J 3 
inclu oys, unwrought .. ef ether ; Japan 3. 
Columbium and tantalum metals includ- 
Bas alloys, all forms. kilograms _ F140 34 NA NA. 
Cop 
Ore and concentrate 1 NA -- NA. 
ME il 5 value $40 HUM 
including alloys: 
BOIÜD ce mln Eu e 8,060 5,026 -— Malaysia 4,652. 
ld ibit and semimanu- , 
PFF 23,832 31,716 1,000 Jepan 1800; Australia 5,075; New 
d 798. 


See footnotes at end of table. 
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Table 12.—Singapore: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 : 
z . Other (principal) 
METALS —Continued 
Indium metal including alloys 
own El: kilograms_ — 20,027 20 — All from United Kingdom. 
Ore and concentrate 6,781 9,605 -. Malaysia 9,590. 
Dee ee ee 109,055 172,028 47,231 Australia 114,419. 
Pig iron incl cast iron 79,862 31,490 16,532 China 6,887; Australia 6,492. 
Sponge iron, „ hot 1,266 1,694 065 Japan 206. 
erroalloys: 
Ferromanganese _ _ _ _ - 6,828 3,534 — Australia 3,154. 
Other: nu 1,409 4,878 50 Australia 3,236; Taiwan 598. 
Steel, primary forma 110,990 ,311 43 Spain 39,135; Australia 20,351; Japan 
Bars, rods, angles, shapes, 
ons 246,862 444,187 4,530 Japan 252,784; West Germany 35,150; 
ozambique 31,110. 
Universals, plates, sheets _ _ 611,132 656,724 5,218 Ja 008. 8 ; Republic of Korea 
Hoop and strip |... _-_- 30,545 24,991 842 Ja 18, 227; Republic of Korea 
661; West Germany 1 828. 
Rails and accessories 34,010 25,651 32 Poland 14,891; Japan 906. 
ERE 18,122 8,858 137 Japan 7,711; 7 079. 
Tubes, pipes, fitting 291,030 838,602 14,627 Japan 20, 750; Malaysia 7,899; India 
at Castings and forgings, rough 10,246 10,691 3,020 Japan 5,848; Australia 1,401. 
Ore and concentrate 114 190 -- Thailand 114; Australia 54. 
Oxides and ides 491 554 -- Australia 429; West Germany 86. 
Metal incl alloys: 
Dacccccces lc 235 214 -- Malaysia 80; Brunei 74. 
Unwrought ...-- 4,818 8,095 1 Australia 4, 435; Burma 1,861; 
orant dari i. 
Magnesi med lnctuding siye all ^^ . id diis € 
um oys, 
JJ ³ð K atta eth eee at 22 15 9 Australia 3. 
Ore and concentrate 83,517 60,468 -- NA. 
Oxides and hydroxidees 2,767 3,319 13 Ireland 1,566; China 1,047. 
1 Mie x aga 116 94 Japan 28. 
olybdenum metal in 
Nickel — : WE Mu 
in 
x ee F 55 237 — Malaysia 182. 
n and semimanu- 
5 5 300 1,857 19 France 1,125. 
p inc oys, 
unwrought and partly wrought 
Si troy ounces. — 5,466 19,290 675 Australia 3,794; West Germany 2,283. 
ver: 
Ore and concentrate! kilograms _ 10 434 149 Taiwan 204; United Kingdom 54. 
Waste and sweepings 
value, thousands $138 $146 -- All from Malaysia. 
Metal ir alloys, unwrought 
-troy ounces. _ 809,169 741,910 57,068 Australia 208,240; Switzerland 
140,113; West Germany 133,297. 
Ore and concentrate 4,227 3,370 -- Burma 1,496; Thailand 1,404. 
ira WN 2 6 4 NA. 
Metal psi oys: 
VVV 156 1.032 -— Australia 901; Malaysia 75. 
Unwrought and semimanu- 
CCC 2,013 2,182 5 Malaysia 2,100. 
Munus c 
Ore and concentrate 71,176 541 -— Malaysia 400; Australia 141. 
Oxides and hydroxides . 338 3.768 256 7e Bnited Kingd 1,544; Making ee 612; 
Metal including all 
un E — - kilograms 1,423 684 314 Japan 162. 
and concentrate 486 1,846 2 Burma 947; Thailand 222. 
Metal including alloya, all forms SS 76 160 19 Republic of Korea 56; Japan 21; 


See footnotes at end of table. 
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Table 12.—Singapore: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Zinc: 
Ore and V up 55 
Oxides and peroxides excluding 
hydroxides 


Metal including alloys: 
Scra 


Ash and residue containing non- 
ferrous metals... . 
Oxides, hydroxides, peroxides _ _ _ _ _ 


Pyrophoric all 
phoric 
Base metals inclu 


Abrasives, n.e.s.: 
Nat : 


ograms. . 
Dust and pondo of precious and semi- 
j Precious stones value 
rinding and polishing wheels and 
pe pud PEE 


c-— e æ o» 4 Cu» ow ow 4 «e asp «m Ue ow ow om ow — = 


ucts: 
Nonrefractor ) 


Refractory including nonclay 
brick". o on 


— 
m, n or 
value, thousands 


See footnotes at end of table. 


1979 


67.219 


53,217 
297,644 


119,008 
542 
519 


1980 


139 
531 
351 
18,482 
1,102 


114,052 
154 


92 


134 
110 


13 


46,778 
856 


5,286 
13,753 


96,682 


13,181 


$69,415 
$4,579 


619 
8,312 


20,393 
52,169 


36,977 
307,627 


139,747 
437 
572 


United 
States 


13 
36,157 


21,171 
114 
102 


Sources, 1980 
Other (principal) 


Burma 71; Australia 51. 
United Kingdom 101; Canada 100; 
China 97. 


Malaysia 244; Canada 49. 
Canada 8,4 490: Australia 4,246; China 


„362. 
WN 1.021. 


Japan 100,935; Malaysia 12,501. 
China 247; Norway 161; West 
Germany 94. 


Japan 71; India 18. 


Japan 59; France 52. 
93; Hong Kong 10. 


United Kingdom 5. 


angie 54; Australia 51; Japan 29. 


West Germany $8,000 


Japan 731; China 514; Italy 248. 
Australia 6, 198. 
Thailand 64,574. 


NA. 
Japan 1,232; Republic of Korea 377. 
ieu: rum 6,242; United Kingdom 


China 250. 

West ADT 3,870. 

Malaysia 85 ; Japan 1,423; United 
om 832. 

MRNA 1,662; Japan 2,807; China 


, 


Italy 46,333; Japan 12,257; Spai 
6,366. "m 


d Kingdom 5,899; Australia 


Israel $24,285; Be 
$19,082; India $14 
rael $2,027; 2 


$1, 
China 130 Phili 69. 
India 6,972. panes 


Christmas Island 18,208; India 683. 
U.S.S.R. 16, read 9,000; Republic 


of Korea 7 
Israel 


ee 


126,290; West Germany 
51,682; Israel 46, 459. 
West Germany 75, 575; Belgium- 


Luxembo 25, 
etherlands 48; West 


Malaysia 134; 
Germany 44. 
China 271; Republic of Korea 140. 
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Table 12.—Singapore: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


See footnotes at end of table. 


Sources, 1980 
Commodi 1979 1980 : 
7 Sara Other (principal) 
NONMETALS —Continued 
G and plasters |... 75,268 16,910 —— Australia 49,511; Japan 25,380. 
Kyanite andsülimanite — value of 
Lüflé. - nS é 14,973 16,453 294 Malaysia 12,787; China 2,569. 
Magnesit 21 China 368; Norway 116; West 
Mica, all form 309 1,455 401 India 542; a 370. 
Pigments, mineral 
atural, crude ______________ 33 Te 
Iron oxides, processed 2,266 2,422 207 Mi Germany 752; Japan 689; China 
Precious and semi d, air qeu stones, except 
diamond, worked and unworked: 
Natural ..... value, thousands  .. $26,971 $26,115 Kenya $17,441; Sri Lanka $1,947. 
Manufactured "IN $217 __ Thailand $80; Austria $79. 
Salt and brin- 47,139 48, 1,515 Thailand 31, 779; Australia 6,647; 
5 * Israel 3, 306 
um um 3 n. e. s.: 
. 482 36 Hong Kong 172; Spain 104; J 71. 
rox dess a 
Cas ic oda 80,108 30,392 14,401 East Germany 6, y 6,015; Switzerland 
Soda aaãa kk 23, 148 28,675 2.000 —À 18, 098; Romania 6,450; Japan 
Stone, sand and gravel: 
ension stone: 
and partly worked |... 17,121 3,099 d Mala ia 1,482; Pakistan 589; Italy 
ji Wor AA eer er iiit EN ero 12145 6 Italy 6, they T 4,124. 
omite, refractory- grade n E ysia 
Gravel and rock 1,086,940 10 Malaysia 56 
i excluding dimension 49,160 69,712 -- Malaysia 46, 500: Japan 21,564. 
guan N 33 948 China 580; United Kingdom 21. 
excl metal bearing 281,142 58,975 3,798 Malaysia 54,162. 
tal: 
Other than colloĩ dal! 568 245 -- Taiwan 62; Canada 50. 
Colloidal — iS - A Republic of Korea 323; Poland 115. 
icacid |... LL 4 846 322 35 Malaysia 185; West Germany 54. 
Talc, s steatite, soapstone, pyrophyllite . — 4,885 5,143 177 China 3,607; Republic of Korea 894. 
Pn!!! pp 101,436 5,288 -- West Germany 4,385; Malaysia 762. 
Slag, dross, similar waste, not metal- 
lg genet tees AA uiua 9,590 7,146 -— Japan 6,302; United Kingdom 1,072. 
Oxides and ides of magnesium, 
stronti ium _- 57 43 - Japan 41 
Bromine, iodine, fl value $39,618 $67,719 $37,362 West Germany $14,478. 
materials of t, asbestos 
and cements, non- 
JJ. ͤ K 7,615 9,844 8 Thailand 4,201; Malaysia 4,089. 
e AND RELATED 
Asphalt and bitumen, natural 2,022 1,246 121 Republic of Korea 1,001. 
SMOOTH 6,293 9,161 289 1 6,301; Japan 2,041. 
Coal, all including briquets ____ 1,148 2298 1,830 Malaysia 258; Canada 105 
Coke semicoke. ------------ 9,261 11,778 -- Taiwan 6,050; Japan 5, 500. 
Hydrogen, helium, rare 
ue, thousands _ $530 $1,111 $118 ustralia $303; United Kingdom 
— Japan $251. 
Petroleum 
Crude and partly refined 
42-gallon barrels. .. 207,939 185,431 -— Saudi Arabia 108,735; Kuwait 39,968; 
Malaysia 19,194. 
Refinery ucts: 
Gasoline: 
Aviation da- 377 455 31 Netherlands Antilles 219; Nether- 
Motor do- 116 124 -- Australia 84; bros uiam 36. 
Jet fuel! do 49 357 EM China 199; Greece 95. 
Kerosine and white spirit 
"S 289 847 () Malaysia 280; China 48. 
Distillate fuel oi] ~... do- 2,147 4,288 173 China 81 819; Bahrain 742; Australia 
Residual fuel oil do 22,621 80,848 2,910 VVV Kenya 
Lubricants _ ss do- 1707 702 29 Australia 190; Verner ands Antilles 
128; Malaysia 10 
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Table 12.—Singapore: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 


MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 


Other: 
Mineral ar An = 


berrela_ _ 
Nonlubricating oils —do_ — ~~ 
Petroleum coke d 
Liquefied 


U 
Mineral tar 5 petroleum-, 
and gas-derived crude chemicals .. .. _ _ 


"Revised. NA Not available. 
1May include platinum-group metals. 
3Less than 1/2 unit. 


Sources, 1980 
1980 ; Kan 
n Other (principal) 
i 10 3 12; China 9 
22 16 United Kingdom 3. 
85 -- Thailand 22; Japan 13. 
12 Q3 Thailand 6. 
1,642 5 Malaysia 1,154. 
6,678 19 


as 3,398; United Kingdom 


*Excludes quantity valued at $48,656 in 1979 and $31,291 in 1980. 


*Excludes quantity 


of bricks and baked clay valued at $524,865 in 1979 and $456,753 in 1980. 


5 Excludes quantity valued at $5,984,544 in 1979 and $8,297,684 in 1980. 


SRI LANKA*? 


Sri Lanka was a major world producer of 
colored gem stones in 1981 and an impor- 
tant producer of heavy mineral beach 
sands. The only other minerals of local 
importance were graphite, mica, feldspar, 
apatite, limestone, and several of the clays. 
A copper-iron deposit was reported but not 
exploited. The mineral industry generally 
produced about 3% to 4% of the total value 
of exports; most of the mineral portion was 
from gems and surplus petroleum refinery 
products. 

The Government that came to power in 
mid-1977 began a comprehensive program 
to reform the economy and to accelerate 
economic growth. It has taken steps to free 
the economy from excessive controls, to 
provide industries with increased incentives 
to produce, and to reduce consumer subsi- 
dies. The measures included unification and 
floating of the exchange rate; removal of 
exchange controls on imports; liberalization 
of import licensing; elimination of Govern- 
ment import monopolies; lifting of most 
price controls; guaranteed prices for certain 
agricultural commodities; reduction of con- 
sumer subsidies including those on rice, 
sugar, flour, and petroleum products; in- 
creased interest rates to promote savings; 
and encouragement of foreign and domestic 
investment. 

The new fiscal program was initially very 
successful, but the rate of growth slowly 


declined. The real growth in GNP jumped 
from a range of 196 to 296 in the early 1970's 
to 8.2% in 1978, 6.3% in 1979, and 5.6% in 
1980. The estimated growth had dropped to 
about 5.0% in 1981. The main problem 
apparently was that the Government was 
spending far more than its income, mostly 
on three big development projects that were 
turning out to be much more expensive 
than originally planned. By 1981, the total 
Government expenditures were running 
more than twice the total revenue. 

Fiscal problems became acute as large 
amounts of imports were needed for the 
development projects, but exports, mainly 
agricultural products, failed to increase at 
the same rate. The trade deficit increased 
from $477 million in 1979 to $985 million in 
1980. In the first 9 months of 1981 the 
deficit increased a further 10% over the 
1980 level. 

Various international funds, agencies, 
and individual countries have been supply- 
ing aid to finance the huge deficits and 
trade imbalances. The world economic situ- 
ation, however, has made it more difficult to 
obtain the large aid grants needed to pay 
for the deficits. Funds that were available 
did not buy as much as world prices increas- 
ed and the value of the Sri Lanka rupee 
dropped over 2296 against the dollar and 
nearly 3296 against the Japanese yen, from 
1977 through 1981. 
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By the end of 1980, the Government had 
begun a series of changes and cutbacks 
designed to bring the economic situation 
back under control. Government expendi- 
tures were reduced significantly and domes- 
tic income was increased by the imposition 
of higher taxes. Capital expenditures on the 
huge Mahaweli River diversion project and 
the urban redevelopment project were scal- 
ed down in 1981, and the cutbacks contin- 
ued in the planned fiscal year 1982 budget. 

A possible indication of the effects of the 
new fiscal restraint was a reduction of the 
inflation rate from the 31% to 35% level in 
1980 to about 18% in 1981. 

The 147,000-ton-per-year nitrogen 
naphtha-based ammonia-urea plant at Sa- 
pugaskanda was finally commissioned in 
March 1981 after several months of trial 
production. The plant is to produce over 
1,000 tons per day of urea for domestic 
consumption. It was designed and built by 
Kellogg Overseas Corp. and should relieve 
the country of the burden of importing all of 
its nitrogen fertilizer needs. 

A large deposit of apatite was discovered 
in the early 1970’s at Eppawala in North 
Central Province. Proved reserves are 25 
million tons of ore grading between 34% 
and 38% P, Os. Although the ore is high in 
phosphorus content, its solubility is very 
low and it contains high levels of impuri- 
ties, especially chloride. Normal methods of 
calcination and scrubbing do not produce a 
product suitable for making phosphoric 
acid. The search for a suitable process for 
economically removing the highly corrosive 
chloride continued during the year. A small 
grinding plant currently operates at the 
Eppawala deposit. The untreated ground 
apatite was used for direct crop application 
where farming conditions would tolerate 
the impurities. Only a few thousand tons 
was used in this manner each year. 

Except for diamond, emerald, and opal, 
nearly all the other varieties of gem stones 
have been produced in Sri Lanka since 
ancient times. All mining is in riverbed 
gravels or former channels now covered by 
recent alluvium. The traditional mining 
method was for one or two workers to dig a 
pit in a likely looking deposit and manually 
pan for gem stones. 

Major changes took place in the industry 
in 1981. Modern excavating equipment was 
brought into play by several companies that 
were awarded mining rights in the areas to 
be flooded by the Mahaweli River diversion 
program. Since about 13,000 hectares of 
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potential gem-bearing gravels would be per- 
manently inundated, the Government de- 
cided to invite foreign companies to bid for 
the mining rights and extract what gems 
could be obtained before the waters began 
to rise. The Government-owned State Gem 
Corp. had the option to buy all stones, and 
profits would be shared on an equal basis. 

Neither weight of production nor value of 
the gem output was available in 1981. It was 
speculated, however, that over 1 million 
carats of rough stones may have been re- 
moved by the accelerated mining methods 
in 1981. 

Sri Lanka was a major producer of high- 
grade natural graphite, ranking among the 
top 10 world producers. Total shipments of 
graphite in 1981 were valued at $4.5 mil- 
lion, a decrease of 6% in value compared 
with 1980 statistics. This was the third 
consecutive year that production has declin- 
ed. To increase production, the Asian Devel- 
opment Bank approved technical assistance 
for a graphite mining project. The assis- 
tance was to formulate a program that 
would help produce an additional 17,000 
tons of graphite ore annually. It will involve 
the rehabilitation and expansion of existing 
mines of the State Mining and Mineral 
Development Corp., the reopening of local 
abandoned mines, and the exploration and 
evaluation of the country’s graphite poten- 
tial. 

Oil exploration activity was stepped up in 
Sri Lanka after the September 1980 Indian 
announcement of an oil strike in Cauvery 
Basin on the Indian side of Palk Strait. 
Gravity, magnetic, and seismic surveys 
were begun in late 1980 by Prakla Seismos 
GmbH of the Federal Republic of Germany. 
The surveys covered mostly Blocks 1, 2, 10, 
and 11 along the northwest quadrant of the 
island and were completed in January 1981. 

Interpretation of the survey data resulted 
in Cities Service Sri Lanka Petroleum Corp. 
(Citco) choosing a drilling site, Pearl-1, in 
Block 11 south of Mannar Island. Drilling 
began on September 28, 1981, and proceeded 
to 3,048 meters before the well was aban- 
doned as a dry hole. Citco then moved the 
jack-up drilling rig Apollo 1 to the Palk 
Strait, a few kilometers from the successful 
Indian well. The new well, Pedro 1, was 
drilled to 1,740 meters where it encountered 
what was believed to be basement rock. 
There was some question whether this 
meant no oil or whether the rock acted as a 
lid over a large oil reservoir. At yearend, 
rock samples were being analyzed to deter- 
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mine if the well should be drilled deeper.“ 

Several other companies hold exploration 
or production-sharing agreements with Cey- 
lon Petroleum Corp. (CPC) for the offshore 
areas surrounding the island. Any of these 
could begin drilling operations in 1982 if the 
survey results show favorable conditions in 
their areas. 

Discovery of even modest amounts of oil 
could be very important to the Sri Lanka 
economy. The country preduced no oil or 
gas domestically. The cost of crude petrole- 
um imports has become a major economic 
problem, increasing from $121 million in 
1975 to $442 million in 1980. Expenditures 
for 1981 were expected to be about the same 
for crude oil, but refined product costs were 
projected to increase about 40% in 1981. In 
past years, some of the imported petroleum 
was exported in the form of bunker fuel oil, 
jet fuel, and naphtna. This changed in 1981 
with the opening of the fertilizer plant, 
which uses naphtha as raw material. In- 
creased amounts of fuel oil were scheduled 
for use in electric power generation as well. 

Caltex Petroleum Corp. (United States) 
has proposed investing in a joint venture to 
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take over the distribution of liquefied petro- 
leum gas (LPG) in Sri Lanka. CPC produces 
1,000 tons per year at its refinery in Sapu- 
gaskanda near Colombo, but demand ex- 
ceeds current supply. Caltex felt that with 
increased storage facilities considerably 
more LPG would be distributed. The refin- 
ery capacity could be increased easily to 
11,000 tons per year. 

CPC reportedly let a contract to Ocean 
Resources Div. of Williams Bros. Engineer- 
ing Co. (United States) for consulting ser- 
vices on installation of a single point moor- 
ing facility. The facility would transfer 
crude oil to the refinery at Sapugaskanda, 
which currently receives its crude oil sup- 
plies via transfer lightering barges.“ 

Coastal Corp., a Texas-based oil company, 
was to obtain a 25-year lease for the 1- 
million-ton oil storage tank farm at China 
Bay, Trincomalee. A new company, Coastal 
(Lanka) Ltd., is to be set up to recondition 
and operate the 99-tank facility, which was 
built by the British during World War II 
and had been unused probably since 1964. 
The facility would be used as a deepwater 
export terminal for crude and refined prod- 
ucts. 


Table 13.—Sri Lanka: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum metal including alloys, all : 
Copper metal including alloy, all forms. 
zi did value $3,117 
Iron and steel metal, all form 
Oxides and hydroxides 452 
Metal including alloys, all forma 334 
Sane group metal incloding alloys, 
unwrought and partly wroug 
Sil etal neluding all wrought sah 
Miel m oys, un t 
and partly wrought |... do- $281 
Tin metal including alloys, all forms 
do... $5 
Titanium ore and concentrate 82,640 
Uranium and thorium, depleted metal 
kilograma. _ es 
. . do... E 
Ores and concentrates... 16,500 
der and residue containi 5 
errous metals __ lograr: 
Base metals including alloys, all forms 
value 3556 


See foot notes at end of table. 


Destinations, 1980 
1980 ; 
vas Other (principal) 
195 -- Mainly to Maldives. 
$7,147 _. China $6,947; United Kingdom $200. 
246 _. Mainly to Maldives. 
303 yes Republic of South Africa 290; 
Bangladesh 13. 
379 Republic of South Africa 270; United 
Kingdom 50; Hong Kong 35. 
$54, -- United Kingdom $46,872; Abu Dhabi 
$4,133; Singapore $3, 
$305 Canada $287; United Kingdom $18. 
23,970 AM All to Japan. 
15 zc All to Canada. 
50 -- All to Maldives. 
11,900 — Netherlands 10,000; Japan 1,900. 
$3,729 


West Germany $1,995; Norway 
$1,275. 
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Table 13.—Sri Lanka: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980 : 
y ea Other (principal) 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones z $348 $34 -- Australia $20; United Kingdom $14. 
Boron materials: Oxide and acid 
do... eek $81 _. All to Maldives. 
NOLI ag pe E ENER 308 200 -- Mainly to Maldives. 
Clays and clay products: 
E EEEE S c ET 4 11 (*) United Kingdom 9. 
dde ce 11,566 13,344 1,682 Si 5,528; H 2,530 
onrefractory -- --------- ; , : ingapore 5,528; Hong Kong 
Refractory including nonclay 
brick .———-— 8 7 12 1 Iran 10. 
Fertilizer materials: 
Crude and manufactured |... 215 6 ec neers E ADU Dhabi 2 
Ammonia ..-------— kilograma pt 12 — All to Maldives. 
Graphite, natura 11.154 6604 1,21 Ja 481; Taiwan 750; United 
, i m 582. 
Crude including splittings and waste 555 630 ($ Japan 609; Belgium 21. 
Worked including agglomerated 
ittings _._____~- kilograms. — 100 10 — All to Switzerland. 
Precious and semiprecious 
Natura! carata. 590,000 275,562 18,022 Ho 76,619; Japan 56,579; 
West Germany 42,166. 
Synthetic and reconstructed do- 10,577 58,814 58,439 apan 
Salt and brine ------ 210 6,180 -- Kenya 6,000; Maldives 180. 
Sodium and potassium eee n.e.8 iB 
Stone, sand and gravel excluding metal metal- Nn 
^ bearing sand - JV 389 53 3 Japan 31; Maldives 16. 
rites, unroasted . kil E 5 2 -. Al to United Kingdom. 
Sinbad 0. da. 160 "d 
Activated natural minerals... 855 668 846 United Kingdom 247; Republic of 
is kii T South Africa 45. 
Building materials of asphalt, asbestos m 
and cements, non- 
metals value $53,387 $451 — All to Maldives. 
NERA yh AND RELATED 
Carbon black and gas carbon 
ograms_ — Q3) 14 — All to United Kingdom. 
Coke and — Ec RC C 20 e: 
Hydrogen, helium, rare gases 
kil - 890 410 -- All to Maldives. 
Petroleum and refinery products: 
Partly refined petroleum 
42-gallon barrels. .. 708 2,104 ine Do. 
Refinery products: 
Nonbunker: 
Gasoline do- 1,608 418,136 P "Yee s Democratic Republic of 
E ee 768; Netherlands 
Distillate fuel oil. - do- 241 = 
Residual fuel oil do- 871,432 1,248,454 -- India 868,525; FFF 
nei 5 à 15 — All to pe 122.421. 
u petroleum 
en ** — 37 25 ES Do. 
Other do- 353 30 -- Mainly to Maldives. 
3 E 594,400 669 
Distillate fuel oil. do... — ,163 430,815 
Residual fuel oil do- - 2,188,476 2,080,244 
ricants _____— do- 4.040 5 
Mineral tar and other coal-, petroleum-, 
and gas- derived crude chemicals 81.392 66,956 ius bli ce R 
emen 21,998. 


1Reported quantity exported valued at $122,817; unreported quantity valued at $114,515 also exported. 
Excludes unreported quantity valued at $1,462. 
3Less than 1/2 unit. 
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Table 14.—Sri Lanka: Imports of mineral commodities! 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodi 1979 1980 : 
3 ganeg Other (principal) 
METALS 
Aluminum: 
Ore and concentrate S 210 _. All from India. 
Oxides and hydroxides 20 17 ( Japan 13; India 3. 
Metal including alloys 
CT 18 á D Hor Min ted ot Kingi 2. 
nwrought_ ------------- ae ong ni om 
mimanufactures 6.698 7,834 @ N Kong 115 ong Unk 838; Hong 
Arsenic oxides and acids kilograms_ _ 2 1 x All fm United Kingdom. 
Chromium: 
3 22222202 ^8 10 — — United Kingdom 6, West Germany 3. 
F — United m rman 
Cobalt oxides and hydroxides : 
kilograms. _ me 750 ERE E cw Kingdom 500; West Germany 
Copper: 
T 9 " 
Metal including alloys 
Unwrought including Scrap... — 52 8 () United Kingdom 2; China 1. 
Semimanufactures 8,040 1,500 2 Australi, UE United Kingdom 278; 
apan 217. 
Gold metal including alloys, unwrought 
and partly wrought? .. troy ounces_ - 16,365 NA _. All from United Kingdom. 
Iron and steel: 
Ore and concentrate 118 "m 
Metal: 
E ssim papi. 3 g ow UIT. 
iron, cast iron, spiegeleisen .. _ 1 3 1 ni 35. 
Ferroalloys_ |... z e 5 132 93 -— Australia S.S.R. 21; China 10. 
Steel, primary forme 50,834 56,642 Republic of South Africa 40, 294; 
imbabwe 12,943; N oat 
Semimanufactures 94,008 101,193 290 Ja 1 494; United Ki 
Republic of Sou Africa 
Ore and concentrate 1 TM 
Oxide . 8 9 -- West Germany 5; United Kingdom 3. 
Metal ineuaing alloys: 
Unwrought. - - ----------- 500 5462 10 Australia 402; United Kingdom 143. 
5 5 79 124 () Australia 99; Belgium 15. 
Magnesium m cluding alloys, 
forms --------------- value $33,260 $3,027 $2,210 United Kingdom $817. 

Ore and concentrate... .-=-.--- 1,018 1,744 - Singapore 1,679; United Kingdom 50; 
Ox)dé8B 22cm 408 534 = oe oo 199; Japan 130; 
Mercur 76- pound flasks_ . 46 13 "e United tel Kingdom 12; West Germany 

ee metal n alloys, all a ii T —€ a 
orm kilograms_ _ ee ni Kingdom da ; 
Sweden 12. dili 
Nickel metal including alloys, all forms 15 10 () United Kingdom 7; Belgium 2. 
Platinum-group metals including alloys, 
unwrought partly wrought 
troy ounces. . 6257 386 322 United Kingdom 64. 
Silver metal including alloys, unwrought 
and partly wrought ~- - - - ~- do... 3,959 4,180 _. United Kingdom 2,186; Sweden 1,608. 
Ore and concentrate AR 50 -- All from Singapore. 
Oxides and hydroxides ..... value $44 $15,069 __ All from United Kingdom. 
Metal inclu alloys: 
F do... $88,546 $12,526 $12,526 
Unwrou ght 1 16 -- Malaysia 9; Hong Kong 3; Denmark 
Semimanufactures. - - ------ 41 34 T 


See footnotes at end of table. 


Republic of South Africa 30; Malaysia 
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Table 14.—Sri Lanka: Imports of mineral commodities! —Continued 
(Metric t 1 Ü : ified) 
Sources, 1980 
Commodi 1979 1980 ; 
i ete Other (principal) 
METALS —Continued 
Tungsten = clude alse all Rew 81 48 () United Kingdom 47. 
m inc 
5 inr 1 15 ) Mainly from China. 
9 and thorium 
pounds 7 69 66 China 3. 
a Men // AA 11 vem 
Oxides and hydroxidees 565 820 2 Republic of 134.7 A 365; West 
ermany ni Kingdom 
S 55 3 3 5, 000 Mainly from Australi 
55% j —_ nly from ia. 
Dust ( (blue powder) _ do- 460 302 -. All sy United Kingdom 
nwrought._____________ 551 672 — Australia 305; Japan 221; China 100. 
od; Semimanufactures 50 69 () Australia 55; France 10. 
er: 
Ores and concentrates: 
Of pror metals value E 2 om n India = 
EPOD ene ee m rom Sweden. 
Oxides, I hydroxides, peroxides 2 12 (?) Belgium 10; United Kingdom 2. 
Metalloids Sake eee kilograms_ _ 6,379 99 (?) United N 45; India 35; 
Alkali, alkaline-earth, rare-earth a aces 
, in , 
metals kilograma . 4,015 88 4 Sweden 71; United Kingdom 13. 
Pyrophoric alloys, ferrocerium 
3 FE value $22 $42,597 _. All from Republic of Korea. 
sweepings of precious 
metals do- $91 s 
Base metals nevdin e alloys, all , ; 
form kilograma _ 9,985 153 -- Japan 150; United Kingdom 3. 
NONMETALS 
Abrasives, n.e.s.: 
SEMIR Pumice, emery, corundum, a " 28 mie dia dcs 
SNP TORRENS RN ndia 11; Uni om 3. 
Artificial: Corundum .........- 1 2 Bos India 1; United Kingdom 1. 
Dust and powder of precious and semi- 
precious stones including diamond 
value 788,233 31.987 3878 India $535; YU $313; West 
rmany : 
yir N 238 127 (3) Belgium 26; United Kingdom 21; 
eee Japan 20; Netherlands 16. 
Asbestos, crude __ _ ___________-- 11,780 6,188 Canada 5, 812; United Kingdom 200. 
Barite and wither ite 4 47 = All from China. 
Boron materials: Oxide and acid- . _ — - — 42 13 10 India 3. 
C wenn LLeoa 54,266 215,168 2a Philippines 56,863; Singapore 55,234; 
apan 
5 555 102 144 — United Kingdom 137; Japan 6. 
and clay produ 
Crude e id J 5,769 1,696 45 Japan 7 United Kingdom 571; In- 
ia 334. 
Products: 
Nonrefractor ___________ 14,534 2.382 India 2,041; United Kingdom 340. 
Refractory including nonclay 
brick kk 1.449 4.529 1 U. S. S. R. 1,704; Japan 724; West 
— Germany 596. 
ond: 
Gem, not set or strung- _ _ - _ value. $1,357,894 $42,405 M ar $42,133; United Kingdom 
Industria „ do- 3127 $1,952 -- All from United Ki 
Powder and dutt ..... carata. _ NA ,425 50 United Ki m 8,070; "India 175. 
Diatomite and other infusorial earth .. _ . 8,271 ; 7 "Thailand 3, India 24. 
Chaar: ead fluorspar, leucite, nepheline .. . 370 — All from J apan. 
Fertilizer materials: 
8 117117... c p ER cer 9 21,502 -- Egypt 27,500. 
actu 
Nitrogenounss 213,723 201,164 8,075 904 68,165; 9 76,500. of Korea 
Phospha tic 26,721 49,963 500 Singa ne! ngapore 11,00 y Republic of South 
rica nisia 7, 
Potassic. ________._-_--- 38,529 94,934 @) r ,918; West Germany 
Other including mixed 11,599 29,883 12 Republic of } of Korea 16,000; Republic of 
ý rica 
Ammoninan 291 133 (2) | United Kingdom 83; Netherlands 28. 
Graphite: 
aturallll kilograms. _ 1 E 
Pipe tals ie eet ee re do- 12 — 


See footnotes at end of table. 
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Table 14.—Sri Lanka: Imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 
Sources, 1980 
Commodi 1979 1980 ; 
Y 5 70 Other (principal 
NONMETALS —Continued 
Gypsum and plaster s- 4,909 198,965 _. India 198,489; West German 
LIme .—— w eee 8,361 824 TN Singapore 146; China 102; Republic of 
South Africa 54. 
1 JJC — e — € E 8 5 _- Mainly from Japan. 
Crude including splittings and waste .. 11 21 @) India 20. 
Worked including agglomerated 
splittings ss kilograma. — 119 41 () ^ United Kingdom 36; Singapore 5. 
Pigments, mineral 
Crude, natural 29 11 c India 10; United om 1. 
ides, processed 391 850 West Germany 662; India 65; United 
Kingdom 65. 
Precious and semiprecious stones: 
Natural excl diamond carats. — 2,624 717,206 z^ ly 6 710,000: Thailand 
Synthetic and reconstructed including dil 
diamonds? __________ do. ..- 7,391 11,866 10,000 Japan 1,866. 
ites, roasted... kil " M 1 _. All from United 
Salt and brin-e -— 5 6 — United Kingdom 4. 4; azap 1. 
Sodium and potassium compounds, n.e.s. 
Caustic potash gg 9 35 S United Kingdom 16; France 12; India 
Caustic oda 8,677 4,983 (5 United Ki Kingdo om 8,251; West 
Soda and 5,582 2,714 -- United Kingdom 901; Kenya 685; 
Singapore 500. 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 80 143 (?) India 134; United Kingdom 6; Sweden 
Worked ---------------- 146 60 __ China 54; 8 Kingdom 3. 
Dolomite, pue rere cy «rade ates E 5 __ All from Norw 
Gravel and rock 101 397 mo India 155; Frand 83; Italy 72; Japan 
Limestone excluding dimension 
= 60 41 -— Mainly from India. 
and quartzite. __ — - value $8,684 $161 $161 
d excluding metal bearing 6 -- Mainly from United Kingdom. 
Elemental: 
Other than colloidal .. ...... 520 431 -- Thailand 250; Poland 50; India 27. 
Colloidal _____________-~- 317 642 — India 370; Thailand 145; Poland 100. 
iox ide kilograms_ _ 49,283 4 __ All from United Kingdom. 
Sulfuric acid. - - - ----------—- 518 697 (2) Si papore 365; Thailand 27 5; 
N rlands 35. 
8 steatite, soapstone, pyrophyllite 1,585 1,215 228 China 837; India 135. 
— —MMPÁ K 4,846 3,229 West Germany 2,700; Singapore 499. 
Oxide, hydroxides, peroxides of 
barium, magnesium, strontium _ . _ 9 11 1 Japan 5; United Kingdom 2; Thailand 
Halogen kilograma _ 3,289 43 ui United Kingdom 31; West Germany 
Activated natural mineral products 199 185 = Japan 125; India 35; United Kingdom 
Pad er materials of asphalt, asbestos l 
r cements, un inhred non- 
ERREPA m ee ES 8,244 19,479 (7) Indonesia 18,653; Singapore 3,970; 
Malaysia 1,830. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural 1 ns Singapore 1; United N 1. 
Carbon black and gas carbon 3,426 3,310 660 lada 892; Roniania? ; Thailand 
Coal, all grades inclu briquets |... 241 288 i s blic of South Africa 122; 
M iland 100; United Kingdom 65. 
Coke and semico ke 1,897 2,429 85 Japan 2,048; United Kingdom 165; 
public of South Africa 150. 
Hydrogen, helium, rare gases |... 22 13 () Singapore 11; Japan 2. 


See footnotes at end of table. 
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Table 14.—Sri Lanka: Imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 : 
7 3 Other (principal 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum and refinery products: 
Crude and partly ed 
thousand 42-gallon barrels. _ 10,613 13,722 m e t 6,968; Iraq 3,511; Iran 
Refinery products: 
Gasoline 4 lon barrels. . 164 8,718 -— All from Italy. 
Kerosine and jet fuel . do 647, 326 612,897 -- Singapore 310,577; Kuwait 302,320. 
istillate fuel oil do_ 809,549 228,37 -- Singapore 154,191; Kuwait 69,181. 
ricants LL .- do- 388 26, es 12,570; po um 8,826; 
est Germany 1,670. 
Other: 
Petroleum gases, liquefied 
and gaseous .. value $46 $11,039 Sad zi ce * 18; United Kingdom 
Mineral jelly and wax 
on barrels. _ 13,931 7,106 44 China 6,052; West Germany 489. 
Petroleum coke, bitumen, 
other residues do... 735,881 60,620 -— Bahrain 34, 675; Singapore 25,936. 
Bituminous mixtures 
do... 2,136 162 (*) India 124; Singapore 24. 
Unspecified do— - 214, 683 53,153 (7) Singapore 50,704; Belgium 1,249; 
est Germany 1,197. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 64 129 3 Republic of South Africa 50; United 
ingdom 48; West Germany 11. 
FRevised. NA Not available. 


1The quantities reported in this table are the total quantities reported in the official trade statistics of Sri Lanka; 


however, additional, unreported quantities imported by 

value and have generally not been reported in this table. 
ess than 1/2 unit. 
*Excludes 

valued at $20, 
*Unreported quantity valued at $41,226. 
5Excludes unreported quantity valued at $400,326. 
*Excludes unreported quantity valued at $2,002. 
May include dust and powder of diamond. 


Sri Lanka are indicated in the official trade statistics only by 


unre uantity valued at $51,841 imported from the United Kingdom in 1979 and unreported quantit 
786 Imported in 1950. » ei E CELA 


5 Excludes unreported quantity valued at $441,985 in 1979 and $210,746 in 1980. 
ein 1979, the quantity reported imported was valued at $593, and an unreported quantity was valued at $4,224; in 1980, 
the quantity reported imported was valued at $1,451, and an unreported quantity was valued at $5,603. 


VIETNAM 


In 1981, Vietnam produced a small 
amount of several minerals including coal, 
phosphate, tin, chromite, antimony, iron 
ore, clays, building stone, manganese, ce- 
ment, salt, graphite, and zinc. Natural gas 
was produced and used industrially for the 
first time. Coal, phosphate, tin, and chro- 
mite were produced in sufficient amounts 
that a surplus was available for export. 
There were also known deposits of bauxite, 
lead, silver, and titanium minerals, but 
their status was unknown. In past years, 
the mining sector accounted for up to 5% of 
the GNP, but Vietnam releases official 
figures on only a few selected commodities 
and seldom gives sector totals. Vietnam was 
not an important world producer of any 
mineral commodity in 1981. 

Economic conditions continued to decline 


in 1981. Press comments, both Vietnamese 
and foreign, paint a picture worse than 7 
years ago when the United States ended its 
involvement. Apparently massive Soviet 
aid, estimated between $3 million and $6 
million per day, has not been sufficient to 
maintain even a Spartan standard of living 
for most of the population. Several reasons 
have been given for the problems, with high 
Government officials admitting that corrup- 
tion, bribery, and mismanagement were 
prominent contributors to the country’s 
woes. The policy of maintaining a 1-million- 
person military force, many of them in 
active conflict in Kampuchea, was extreme- 
ly expensive and consumed both workers 
and resources that could be used domesti- 
cally to help in industrial and agricultural 
development. 
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Favorable weather and Government- 
granted economic incentives to farmers 
combined to produce a record food grain 
harvest of over 15 million tons in 1981. 
Despite the good crop, total food available 
was not enough to feed the 55 million 
population. Large amounts of food had to be 
imported during the year, and the monthly 
food ration remained at a bare subsistence 
level. The target for 1982 food production 
was set at 16 million tons. 

In the industrial sector, the Government 
gave priority to projects directly benefiting 
agriculture such as electric power, irriga- 
tion, coal and fertilizer production, and the 
transportation system. The big Pha Lai 
thermal powerplant was being built with 
Soviet aid. Its planned first-stage comple- 
tion date was late 1983, and if attained, its 
power output would help reduce critical 
shortages in the Hanoi area. 

In mid-1981 the state bank devalued the 
dong. The new equivalence was dong- 
9.09 = US$1.00. In addition the Government 
banned circulation of foreign currency and 
imposed stricter controls on gold, silver, 
platinum, and diamonds. The measures fail- 
ed to strengthen the dong, and on the black 
market the U.S. dollar was reportedly 
worth dong60.* 

Major economic and technical agree- 
ments were signed with the Soviet Union 
during 1981. The Soviets are to assist with 
more than 100 industrial projects designed 
to increase production of electricity, fertiliz- 
ers, etc. Trade between the two countries 
would also be greatly increased. 

Official trade figures were not available, 
but a partial list of exports to four market 
economy countries showed about $50 mil- 
lion in 6 to 10 months of 1981 versus $51 
million in the same period in 1980. Imports 
from the same period and countries showed 
a considerable rise from $138 million in 
1980 to $213 million in 1981. To cut down 
trade deficits, the Vietnamese were striving 
to increase their exports wherever possible. 
Agricultural products and handicrafts were 
to furnish most of the increase. The moet 
likely areas in the mineral sector would be 
coal, phosphate, and tin. 


COMMODITY REVIEW 


Metals.—T7in.—The Vietnamese, with 
technical and economic aid from the Soviet 
Union, were in the middle of modernizing 
and expanding their small tin industry. 
At least two mining areas were operating, 
and one was in the earliest stages of con- 
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struction during 1981. 

A new mining area was nearly ready to 
open at the old Tinh Tuc Mine in Cao Bang 
Province, after 3 years of construction. The 
mining and concentrating system, formerly 
manual, was mechanized and automated, 
and a new ore separation plant was built. 
The old operation was continued without 
interrupting the normal production rate. 

The new ore processing plant will be able 
to recover the finer grained ore particles, 
formerly lost, and will recover 9696 of the 
tin present versus 83% from the old facility. 
The new mechanization at the mine will 
presumably allow an increase in the ore 
production rate was well. 

In Ha Tuyen Province, the Son Duong 
mining area was nearly ready to produce 
ore at two mines designed by the nonferrous 
metallurgical institute of the Ministry of 
Engineering and Metals. The mines were 
referred to as Khuon Phay and Bac Lung 
and required a capital investment of about 
$6 million. It was believed that Khuon Phay 
would eventually have a capacity of 300,000 
cubic meters of ore per year. The ore grade 
was not revealed, but that amount of ore in 
neighboring countries could yield over 1,000 
tons of concentrate. Construction was ap- 
parently still underway at Bac Lung. The 
Vietnamese press stated that after comple- 
tion the Bac Lung mining zone would have 
a tin ore output similar to that of the Tinh 
Tuc Mine. 

Construction of support facilities was un- 
derway at Qui Hop tin mine, also spelled 
Quy Hop, in Nghe Tinh Province. Construc- 
tion of the mine was planned to begin in 
1982 as part of the Government's industrial 
goals Completion and successful operation 
of these new projects could greatly increase 
the country's tin output. Vietnam's tin 
consumption is not large and most of the 
production would be exported to furnish 
much needed foreign exchange. 

Nonmetals.—Cement.—One of Vietnam's 
most important industrial projects was par- 
tially completed during 1981. On December 
22, 1981, the first of two rotary kilns was 
fired on a trial basis at the Bim Son cement 
plant, and a 70-ton test batch was ground 
and bagged before the end of the year. The 
No. 1 production line will have a capacity of 
600,000 tons per year of high-quality ce- 
ment, urgently needed by the Vietnamese 
economy. The plant had been a showpiece of 
Russian-Vietnamese industrial cooperation 
since construction began 46 months before. 
The December 1981 completion date was 
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only accomplished by many months of max- 
imum round-the-clock effort on the part of 
thousands of laborers and virtually every 
Skilled worker who could be pressed into 
service. The original planned startup date 
was in 1980. 

Reading between the lines of the Viet- 
namese press communiques, it was appar- 
ent that progress on the No. 2 production 
line, a duplicate of the No. 1 kiln, was 
seriously affected by the catchup work on 
the first kiln. The No. 2 kiln's new planned 
completion date was set for November 7, 
1982. In addition, it was by no means 
certain whether the system that will supply 
raw materials to the kilns was ready to 
begin to operate in a continuous and reli- 
able manner. 

As late as October 1981, top Government 
officials were referring to plans insuring 
adequate electric power supplies, and that 
plans must be drawn up for the timely 
delivery of raw materials and transport of 
finished cement from the factory. A lack of 
reliable transport facilities has plagued the 
country for years and has been a major 
constraint to the timely completion of ambi- 
tious industrial projects. Such candid re- 
marks as were made in late 1981 could 
indicate that this plant is a long way from 
producing 600,000 tons of cement in 1982. 

Two other large rotary kiln cement plants 
were under construction during 1981. Both 
were originally scheduled for completion 
before yearend 1981. One was a Danish- and 
Japanese-aided plant at Hoang Thach, 
southeast of Hanoi; the other was.a French- 
aided expansion of the old Ha Tien cement 
plant, 240 kilometers west of Ho Chi Minh 
City. Each plant will have more than a 1- 
million-ton-per-year capacity. 

There was virtually no publicity about 
either of these projects during 1981. It was 
very likely that skilled workers and possibly 
equipment were borrowed from these con- 
struction sites to complete the Bim Son 
plant. Construction progress was probably 
minimal during the year, and completion of 
the plants was not expected until well into 
1983 or beyond. The same infrastructure 
constraints will be encounterod for these 
plants when completed as were mentioned 
for the Bim Son plant. 

The Government's planned cement pro- 
duction for 1985 was 2.0 million tons. This 
may reflect a realistic belief that only the 
Haiphong plant (500,000 tons per year), the 
old Ha Tien plant (800,000 tons per year), 
the mini-cement plants (200,000 tons per 
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year), and the by then completed Bim Son (1 
million tons per year), actually will be in 
production. 

Fertilizer Materials.—Workers in Ho Chi 
Minh City completed an organic fertilizer 
plant with Danish aid. The plant will con- 
vert 300,000 tons per year of dry garbage 
from the urban area into composted organic 
fertilizer. Processed organic material 
and green manure was extensively used 
throughout Vietnam both because of tradi- 
tion and because chemical fertilizers were 
in very short supply and expensive when 
available. 

Parts of the Soviet-aided expansion proj- 
ect at the Lam Thao superphosphate fertil- 
izer plant were completed during the year, 
and construction continued on remaining 
sections. The plant was 20 years old and 
apparently has been poorly maintained. A 
constant problem of corrosion and broken 
equipment has adversely affected the out- 
put of the plant. The plant expansion will 
increase the original 200,000-ton-per-year 
capacity and restore the old equipment to a 
more reliable operating condition. 

The Lam Thao superphosphate plant and 
the apatite grinding plants around the 
country were supplied with raw material 
from the Lao Cai apatite mine near the 
border with China. Lao Cai was a major 
apatite producer before the border hostili- 
ties in March 1979. At that time, virtually 
all of the mechanized equipment at the 
mine and much of the infrastructure sup- 
porting the operation was destroyed. Repair 
work has gone slowly, and production dur- 
ing 1981 was probably more than that in 
1980 but nowhere near the former produc- 
tion levels. Early in 1981, there was a 
problem with transporting the ore out of 
the mining district. By midyear, however, 
the ore was reportedly being transported as 
fast as it was being extracted at the time. 
No official figures were released for the Lao 
Cai Mine’s output in either 1981 or 1980. 

Mineral Fuels.—Coal.—Coal was Viet- 
nam’s major energy source and has been, in 
prior years, a main source of foreign ex- 
change through sizable anthracite exports. 
After a very poor year in 1980, production 
made a modest gain in 1981. The production 
goals had been revised downward very sub- 
stantially during 1980, and the production 
level achieved in 1981 actually represented 
a disastrous failure of the mid-1970's Gov- 
ernment plan to reach 10 million tons of 
washed coal by 1980. 

Despite the construction of several new 
mines and the modernization of older 
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mines, the production levels desired have 
not even been approached by most of the 
coal industry. Some problems have been 
solved, and enough new capacity has begun 
operating to allow the production gain 
shown in table 1. 

Two major problems, transportation and 
worker motivation, have not been solved 
and until they are solved industry in gener- 
al and coal production in particular will 
continue to have difficulty operating 
smoothly. 

The problem of transportation was men- 
tioned most frequently during 1981 by Gov- 
ernment officials. In many cases the coal 
has been mined but cannot be efficiently 
moved to its destination. Workers have 
difficulty getting to the mines. Several local 
sections of railroad were critically impor- 
tant but either were not completed or were 
built long ago and were in such poor repair 
as to be only marginally operable. Spare 
parts were in short supply so that a high 
proportion of rail equipment was inoperable 
at any given time. To speed up the move- 
ment of coal and other products, Vietnam 
has recently imported over an estimated 
$50 million worth of Indian rail equipment. 
In June 1981, it was expected to sign an 
additional agreement to import 200 to 300 
new coal cars. 

Waterborne coal transport suffered from 
the same problems. Equipment was in short 
supply, new barges and tugs were not com- 
pleted on schedule, and maintenance of 
equipment was neither adequately nor 
quickly performed. Again, spare parts were 
difficult to acquire and seldom available 
where they were needed. 

The highway sector may have been in the 
worst shape of all. Maintenance of a poorly 
engineered road network was a constant 
problem. Truck traffic was forced to move 
at very low speeds because of deterioration 
of road surfaces, particularly in the hilly 
sections of the country. This increased the 
turnaround time for a given trip. In turn, a 
larger fleet of trucks was necessary to move 
the required coal quotas, further aggravat- 
ing the already severe vehicle maintenance 
problems. 

Another transport problem mentioned by 
industry leaders was that of incorrect or 
irrational delivering of coal. Plants needing 
lump coal were sent powdered coal, while 
those needing powdered coal received lump 
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coal that then had to be crushed before it 
could be used. Poor quality coal was deliver- 
ed to cement plants, degrading the output of 
the kilns. These types of administrative 
problems were very costly and apparently 
accounted for a considerable waste of re- 
sources, which could be put to better use by 
proper planning and management in the 
upper levels of the coal mining organiza- 
tion. 

The second major problem discussed in 
the Vietnamese press was that of motivat- 
ing the work force. Several types of prob- 
lems were mentioned including relative pay 
scales, lack of food and medical supplies, 
safety conditions in the mines, workers' 
housing and recreational facilities, inade- 
quate job training, and lack of spare parts 
resulting in the workers' inability to meet 
production norms and hence earn bonuses. 

The above problems have resulted in an 
excessive amount of absenteeism and work- 
ers resigning their jobs. Those that continue 
to work have little incentive or opportunity 
to increase production. The Vice Minister of 
Mines and Coal stated that in one 3-month 
period up to 32% of the workers took leave 
of absence and a total of nearly 2,000 
workers quit their jobs, many of them were 
the skilled quarry workers and vehicle driv- 
ers. 

Although a number of changes have been 
made and the industry leaders are well 
aware of the problems, there appeared to 
be very little progress during 1981 toward 
effectively solving these problems at the 
workers' level. Until most of these trans- 
port and labor troubles are solved, the 
production goal of 10 million tons per 
year will be difficult, if not impossible, to 
achieve. 

Natural Gas and Petroleum.—Soviet tech- 
nicians have been helping in the explora- 
tion for gas and oil for the last 10 years. A 
total of 20 wells were believed drilled in 
that period, mostly in a geological trough 
between Hanoi and the coast. 

The search finally resulted in a gas dis- 
covery well in the Tien Hai District of Thai 
Binh Province, 95 kilometers southeast of 
Hanoi. The 1,200-meter-deep well was com- 
pleted for production. It was then decided 
that a gas turbine-powered electric genera- 
tor system would be the best way to quickly 
and economically utilize the small gas dis- 
covery. 
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Table 15.— Vietnam: Apparent exports of mineral commodities: 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980P ; 
T M Other (principal) 
METALS 
Antimony meta1!ll „ 59 10 — All tod 7 
ium: Chrom ite 13,516 9,105 _. Japan 9,055; France 50. 
Tin metal oe alloys $6 P mou 
nwroughtkttttdet.‘ __- - to Japan. 
Semimanufactures  --.-- 1 NA -- NA. di 
NONMETALS 
pany proces 
3 ete eens 178 56 cones Alto iy 29; Saudi Arabia 16; Italy 11. 
Refractory. // Pete 48 e 
UA AENEAN RUN 2,020 249 — All to Hong Kong. 
Stone, sand and gravel 
Mr cns Har pit ked 198 H 150; J 48 
y worked ae am ungary 150; Ja : 
FFF. 1 — Al te France. 
Talc and steat ite we 100 ic All to Indonesia. 
nn AND RELATED 
Coal: 
Anthracite and bituminous coal 588,994 416,418 -- Japan 334,255; Sri Lanka 73,463. 
Briquets of anthracite and bituminous 
%%% md eu he E necs 7,695 4,000 _. All to Thailand. 
1 — barrels_ 1,225 120,939 All to Spei 
rosine _— on Á ; PM . 
Lubricants. ~~. ---- ccc 1.289 NA -- NA. dad 


NA Not available. 


PPreliminary. 
lOwing to a lack of official trade data published by Vietnam, this table should not be taken as a complete presentation 


of this country's min 


Unless otherwise 


ineral trade. 
information and data p published by the partner trade countries. 


data have been compiled from United Nations 


Table 16.— Vietnam: Apparent imports of mineral commodities: 


(Metric telis unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980P ; 
E: nee Other (principal) 
METALS 
Aluminum 
Oxides and hydroxides EM à) -— All from Japan. 
Metal including alloys, semimanu- 
factures 186 181 -- Hungary 650; Japan 107; Sweden 19. 
Chromium oxides and hydroxides _ .. - 10 NA _. NA. 
ad oxides and hydroxides | ~~ ~— ~~ 4 6 — All from Japan. 
Mer Mati en oo ee 30 NA -- NA. 
Metal including alloys, semimanu- 
factures... ----------—- 73 39 -- France 33; Sweden 4. 
Iron and steel metal: 
Pig iron, cast iron, powder, shot 3,200 NA _. NA. 
Ferroalloys 2.2 -z= cecce ie 440 -— All from Japan. 
Semimanufactures: 
Bars, rods, angles, shapes, sections 89,044 223,474 =r Poland 16,077; Japan 2,877;? Italy 
Universals, plates, sheets 21,915 6,070 ar Hungary 3,137; Japan 1,294; U.S.S.R. 
Hoop and strip 1,444 501 -. Japan 352; France 115. 
Rails and accessories 206 20 ae All from Sweden. 
BO ee 3,848 4646 -— Japan 279; France 198; Belgium- 
Tubes, fi 4,835 8,348 S T S eden 1,090 
i ittings — - ----—-- ; $ T ingapore 1,533; Sweden 1,090. 
deuda and forgings rough _ __ 1,004 NA -. NA. di 
M e rides and hyd xides 200 200 ti NE J 
ese Oxi roxi c hee rom Japan. 
Molybdenum metal including alloys, all ` = Ge we 
0 num inclu oys, 
form kilograma . _ a 144 pies Do. 
Nickel metal including alloys, semi- 
manufacture 32 52 — All from West Germany. 


See footnotes at end of table. 
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Table 16.—Vietnam: Apparent imports of mineral commodities! —Continued 


(Metric tons unless otherwise specified) 


Commodity 


METALS —Continued 


Silver metal including alloys, unwrought 
and pertly wrought 


* 


Cement! 


ma : 
Manufactured: 


Mica: 
Crude including splittings and waste _ 
Worked including agglomerated 


splittings 

1 mineral: Iron oxides and 
ydroxides, processed 

Sodium and potassium compounds: 
Caustic potash ~- ------------ 
Ca soda 


OY s ss 
Stone, sand and gravel: 
ension stone: 
Crude and partly worked 


Coal and briquets: 
fignite including briqueta ~~~ 
inclu riquetss 
Coke and semicoke _ _ ies ER 
n, helium, rare gases 


See footnotes at end of table. 


1979 


150 


3 
1,170 
178.213 


1980P 


1,657 


859 

402 

350 
314,176 
51,211 
46 

1 

NA 
NA 


United 
States 


Sources, 1980 
Other (principal) 


All from Sweden. 


All from Hong Kong. 
All from Japan. 


Do. 
NA. 


All from Ja 
All from Sweden. 


Ja 37; Sweden 8. 
All from Japan. 


All from Sweden. 


Ja 38. 
AT nom 3 


USS 5800; Singapore 17,484 
Japan 5,1 


All from Singapore. 

All from Sweden. 

All from France. 

Italy 1,512; 1 36: West 
German 


France ni: Hungary 171; Japan 170. 


J 
All from Japan. 


U.S.S.R. 225,328; B 
South Korea 29,4 
from U.S.S.R. 


All rom Thailan 44. 


NA. 
All from Japan. 
Do. 


aria 56,948; 


Do. 
oe 1,500. 


All from Pakistan. 

All from Italy. 

All from Fi d. 

France 2; United Kingdom 2. 
All from Japan. 


All from Finland. 
All from Japan. 


P Rom 5 
rom Singapore. 
All from Japan. 
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Table 16.— Vietnam: Apparent imports of mineral commodities! —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980P : 
z E Other (principal) 
FUELS AND RELATED 
MATERIALS —Continued 
Petroleum refinery products: 
Gasoline = 
thousand 42-gallon barrels_ — 1,056 166 e All from Italy. 
Kerosine — _ _ _ _ _ 2-gallon barrels_ — 174,965 6,402 -— Singapore 5,766; Thailand 620. 
Distillate fuel olli do____ 734,124 NA "a NA. 
Residual fuel oil |... EEA 170,376 NA -- NA. 
Lubricants do- 833 8134, 484 E Italy 104,804; Hungary 26,908. 
r: 
Liquefied petroleum 
n E d "n do- c 15.370 3,880 d dex 2,155; H 905 
e y and wax . do ; i ws a ; Hungary 905. 
Nonlubricating oils... do 42 NA Se NA. 
Bitumen and other residues 
do... 110,637 111,565 ait en 79,992; Singapore 31,512. 
Bituminous mixtures do- 667 12 CE from Belgium-Luxembourg. 
Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals 5,491 8,221 — All from Japan. 


NA Not available. 


preliminary. 
‘Owing to a lack of official trade data published by Vietnam, this table should not be taken as a complete presentation 
of this country’s mineral trade. Unless otherwise specified, these data have been compiled from United Nations 
information and data published by the partner trade countries. 


WLess than 1/2 unit. 

3 Excludes part of Japanese exports valued at $295,000. 
*Excludes part of Japanese exports valued at $102,000. 
5 Excludes Japanese exports valued at $3,000 

*Excludes Japanese exports valued at $267, 000. 


In July 1981, the press announced that 
the first of five 17,000-kilowatt gas turbines 
had been completed and successfully tested. 
The plant reportedly was constructed with 
Soviet technical assistance in only 8 
months. Commercial production of power 
was scheduled to begin in August 1981. 
Workers were making preparations for the 
second turbine during the same period. 

Successful completion of this powerplant, 
the first commercial use of domestic hydro- 
carbons in the country, would reduce the 
power shortages in the Hanoi area. More 
importantly, it will encourage a more vigor- 
ous petroleum exploration effort on the part 
of Vietnam, which currently must import 
all of its petroleum products. 


‘By Gordon L. Kinney, physical scientist, Division of 


dons adm 5 
values have been converted from 
ladesh takas io US. dollars at an average rate of 
SBaceladesh Bu ed gem S Dacca, Bangladesh. 
ureau tatistics, 
tV 55 Bulletin of ef Bengladesh. November 
P 
*Metal Bulletin. No. 6620, September 1981, p. 37. 
5By John C. Wu, economist, Division of Foreign Data. 


*Where n values have been converted from 
Brunei dollars to U.S. dollars at the rate of 2.20 Brunei 
dollars = US$1.00. 


"Far Eastern Economic Review (Hong Kong). Asia 1982 
Yearbook. Pp. 8-11, 120-122. 

World of Information (Hong Kong). Asia and Pacific. 
1981, pp. 139-140. 

ds Chartered Review (London). February 1982, 
p. 


Borneo Bulletin (Kuala Belait). Oct. 3, 1981, p. 44. 

uBy John C. Wu, 5 Division of Foreign Data. 
11Where necessary ues have been converted from 

Australian dollars dollars A) to US dollars et the rate of 

$A1.11=US$1.00. 


s ndustrial Minerals (London). No. 169, October 1981, 


. No. 172, January 1982, p. 50. 
N John C. Wi C. Wu e economist, Division of Foreign Data. 
rates are based on percent- 
age changes in GDP in 973 constant Hong Kong dollars. 
16Where necessary, values have been converted from 
H Kong dollars (HK$) to U.S. dollars at the rate of 
HK 916-5 US$] .00 for 1980 and HK $5.593 = US$1.00. 
Tis ng Kong Monthly Digest of Statistics. January 
154 Eastern Economic Review. V. 115, No. 11, Mar. 12, 
By Gordon L. Kinney, physical scientist, Division of 
Foreign Data. 
n E. Chin, physical scientist, Division of Foreign 


l*Far Eastern Economic Review Limited (Hong Kong). 
Asia 1982 Yearbook. 280 pp. 
Mining Annual Review (London). Korea (D.P.R.). 1981, 


p. 44 

Richardson, R. B the Shell. Far Eastern Econ. 
Rev. (Hong Kong), June 198 » pp. 72-74. 

2287 Gordon L. Kinney, physical scientist, Division of 
Foreign Data. 

Summary of World Broadcasts FE/W1155/A14 of Oct. 
T excerpt from KPL in English,9908 gmt, Sept. 28, 


% Vientiane, Laos, SIANG PASASON in Lao. Initial 
Achievements r1 the Pa Then Basin Tin Mining Survey. 
Mar. 6, 1982, p. 2. 

35By John C. Wu, economist, Division of Foreign Data. 

ere necessary, values have been converted from 

Mo ugriks to U.S. dollars at the rate of 3.11 
= US$1.00 for 1978. aP 

ABECOR Country Report. Mongo eople's Repub- 

lic. November 1981, a publication of the ABECOR group of 


Far Eastern Economic Review (Hong Keng). Asia 1982 
Yearbook. Pp. 8-11. 

Montsame Ulaanbaatar. Oct. 7, 1981 and Dec. 7, 1981. 

3*Vernet, D. Mongolia, Buffer or Link. Le Monde (Paris), 


ER 1981, p. 5. 
ulletin (London). No. 6656, Jan. 19, 1982, 5 13. 
American Metal Market. V. 90, No. 4, Jan. 7 , 1982, 
pp 


50 The British Sulphur Co ., Ltd. (London). Phosphorus 
and Potassium. No. 118, March -April 1982, p. 15. 

31By Gordon L. Kinney, physical scientist, Division of 
Foreign Data. 
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Where necessary, values have been converted from 
Nepal rupees (NPs) to U.S. dollars at the rate of 
NPs12.00= US$1.00. 

Nepal fiscal year runs from mid-July to mid-July. 

“U.S. Department of State, American Embassy, Kath- 
mandu, Nepal. Foreign Economic Trends and Their Impli- 
cations for the United States. November 1981, p. 6. 

35By John C. Wu, economist, Division of Foreign Data. 

3 * Monthly Digest of Statistics. Department of Statistics, 
Singapore. V. 21, No. 3, March 1982, and all other values 
have been converted from Singapore dollars (S$) to U.S. 
dollars at the rate of S$2.1127 = US$1.00 for 1981. 


1343 


US Embee Singapore 11 
8. , Si . State nt Ai 
A-20, Apr. 15, 1982, pp. 3-5. 
By Gordon L. Kinney, physical scientist, Division of 
Foreign Data. 
5 News (Hong Kong). V. 12, No. 10, January 
„p. 41. 
410il and Gas Journal. V. 80, No. 3, Jan. 18, 1982, p. 64. 
4285 Gordon L. Kinney, physical scientist, Division of 
Foreign Data. 
š ar Eastern Economic Review. 1982 Annual Yearbook. 
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Development of the mineral and energy 
. resources of Afghanistan appeared to be a 
top priority of the Soviet-controlled Govern- 
ment in the country. In the Afghan Govern- 
ment's plan for 1980-81, the largest alloca- 
tion in the development budget was for 
mines, industry, and energy (46.7%). In 
contrast, only 23.1% of the budget was 
allocated for agricultural development, de- 
spite the fact that the great majority of the 
population was dependent on farming. 

The mineral industry of Afghanistan con- 
sisted of the production of natural gas, 
cement, coal, fertilizer materials, and rock 
salt. Production levels for all of these com- 
modities were down an average of 45% from 
those of 1978, before the Soviet invasion. 
Prior to the invasion, small quantities of 
asbestos, barite, and talc had been produced 
along with about 6,000 to 7,000 kilograms 
per year of lapis lazuli, a semiprecious gem 
stone. Afghanistan had supplied about 80% 
of the world's output of lapis lazuli. Follow- 
ing direct Soviet intervention, production of 
these minerals declined to near zero. 

Despite the drastic decline in production 
for most minerals, it was clear that the 
Afghan Government planned to exploit the 
country's vast array of hard rock minerals 


and mineral fuels. By the end of 1981, 167 
Soviet-Afghan cooperation projects had 
been established, 76 of which, according to 
the Soviet News Agency, Tass, were already 
in operation. Soviet and Afghan geologists 
were also said to be conducting large-scale 
prospecting for petroleum and natural gas, 
iron ore, chrome, copper, beryl, fluorspar, 
lead, zinc, bauxite, lithium, tantalum, and 
columbium, all of which were thought to be 
present in the country.? 

The largest Soviet-Afghan cooperative 
project in the mineral sector was a planned 
$600 million copper mine and smelter, to be 
located at Ainak, south of Kabul.* Reserves 
at the Ainak deposit were estimated at 280 
million tons containing 0.796 to 1.596 cop- 
per. The feasibility study for development of 
the deposit was completed in mid-1981 by 
Machinoexport of the Soviet Union, and the 
project was subsequently approved by the 
Afghan authorities. The project was sched- 
uled to begin operating in 1985. Soviet 
technicians were also examining the possi- 
bility of exploiting the Hajigak iron ore 
deposit, located in the Hindu Kush Moun- 
tains, 100 kilometers northwest of Kabul. 
Reserves at Hajigak were estimated at 
about 2 billion tons of 65% iron ore. The 
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Soviet Government was thought to be con- 
sidering developing the Hajigak deposit to 
supply steel mills in the Tashkent region of 
the Soviet Union. Also being scrutinized 
were chromite deposits located in the south- 
eastern portion of the country, near the 
Pakistan border, 200 kilometers south of 
Kabul. Two main deposits have been identi- 
fied. The Heserak deposit in Nangarher 
Province contained high-grade chrome ore 
in a series of pockets in serpentinized rocks. 
The Mohammed Agha Kulanger deposit, 
located in the Lagor Valley in Kabul Prov- 
ince, contained approximately 180,000 tons 
of ore grading 36% to 58% Cr,O, with a 
Cr:Fe ratio ranging from 2.52:1 to 3.57:1. 
Both of these deposits were being evaluated 
by Soviet technicians.* 

Afghanistan's known energy resources 
included coal, natural gas, and crude oil. 
Coal production in Afghanistan came from 
the Karkar, Ishpushta, and Darra-i-Suf 
Mines. The Karkar and Ishpushta Mines 
were located in northeastern Afghanistan, 
near the towns of Pul-i-Khumri and Doab, 
respectively. These mines have been in 
continuous operation since the 1950's and 
were nearing depletion. The Darra-i-Suf 
Mine, located 160 kilometers south of 
Mazar-i-Sharif, and 640 kilometers by road 
from Kabul, was the country' s largest pro- 
ducer. The mine, opened in 1966, contained 
an estimated 60 million tons of good-quality 
coal, some of which was suitable for coking 
coal. Production of coal from the Darra-i- 
Suf Mine has been as high as 100,000 to 
150,000 tons per year, but output has declin- 
ed considerably since the Soviet invasion. 
Whatever coal was produced in 1981 was 
consumed in electric-generating facilities in 
the Mazar-i-Sharif region. 

Natural gas was Afghanistan's leading 
export, providing about 30% of the gross 
national income. About 95% of Afghani- 
stan’s production of natural gas was export- 
ed to the Soviet Union in 1981 with the 
remainder being used to generate electric- 
ity. The Soviet Union imported approxi- 
mately 220 million cubic feet per day of 
natural gas from Afghanistan in 1981, 
worth about $114 million. Natural gas was 
produced from several fields, all located in 
northwest Afghanistan just south of the 
Soviet border, in Shibarghan Province. The 
main producing fields were the Khawaga 
Gogerdak Field and the Jarq-aduq Field, 
located within 20 kilometers of each other 
in southwestern Shibarghan Province. New 
gas treatment facilities were recently com- 
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pleted at both fields with Soviet technical 
assistance. Reserves at Gogerdak were esti- 
mated at 800 billion cubic feet of sweet gas 
from an upper horizon above 1,800 meters 
depth, and another 650 billion cubic feet of 
sour gas from a lower horizon at 2,200 
meters depth. The gas was collected at two 
receiving plants, piped to a drying facility, 
and then exported to the Soviet Union 
through a 100-kilometer, 81-centimeter- 
diameter pipeline. Some of the gas from the 
Gogerdak Field had previously been used as 
feedstock for the Mazar-i-Sharif power and 
fertilizer plants. Since the Soviet invasion, 
however, all natural gas supplies have been 
diverted to the Soviet Union, and the power- 
plant fertilizer complex was forced to con- 
vert to coal. 

The other gasfield under development in 
1981 was at Jarq-aduq. The Russian firms, 
Technoexport and Mitpromexport orginally 
planned to drill 44 production wells in the 
field and to construct a desulfurization 
plant and two pipelines. One of the lines 
was for gas exports into the Soviet Union, 
and the other was to carry gas for industrial 
use within Shibarghan Province. Recent 
reports indicated that the treatment plant 
was completed and Jarq-aduq was pro- 
ducing significant quantities of gas, pre- 
sumably for export into the Soviet Union. 
There were no indications that any gas was 
being diverted for consumption within the 
country. 

Petroleum was discovered in Afghanistan 
as early as 1956, but it was not until the 
early 1970's that evaluation of the resources 
was carried out. Oil was encountered in 
exploratory wells at Angut, Aq-Darya, Ba- 
zarkami, and Oashq-oir, all in northwestern 
Afghanistan, in the Fariab, Jozjan, and 
Shibarghan Provinces. The International 
Bank for Reconstruction and Development 
(World Bank) placed Afghanistan's crude oil 
reserves at 70 million barrels in 1978, and 
the Afghan Government later revised that 
estimate to nearly 100 million barrels. No 
crude oil production was reported in 1981. 

According to recent reports, Soviet and 
Afghan technicians were planning to con- 
struct a large refinery at Jarq-aduq.* Af- 
ghanistan has usually received its domestic 
requirements of petroleum products from 
the Soviet Union and Iran, but with war- 
related difficulties in Iran and the promi- 
nent role the Soviet Union was playing in 
the Afghan economy, nearly all of Afghani- 
stan’s supplies were derived from the Soviet 
Union. The latest figures on oil consump- 
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tion in the country were released in 1978, 
and were in the area of 250,000 tons per 
year of petroleum products. The chaotic 
situation of the country's economy and the 
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necessity of maintaining the Soviet army 
have probably altered these figures signifi- 
cantly. The status of the planned refinery at 
Jarq-aduq was unavailable in 1981. 


Table 1.—Other countries of the Near East: Production of mineral commodities! 


Country and commodity 1977 1978 1979 1980 1981? 
AFGHANISTAN? 
Asbestos. - - metric tons 13,000 *13,000 4,000 a E 
o oa s S S 8 D. c 12,100 12,930 3,000 s 
Cement, hydraulic do... 136,000 127,000 140,000 *50,000 460,000 
Coal, bituminous. - - ------------- do... 182,000 212, 125 100,000 SA ie 
Gas, natural: 
Gros million cubic feet. 90,000 90,000 10,000 70,000 80, 000 
Marketeeeeeeccck do... *84,000 81,824 60,000 *60,000 70,0 000 
Gem stones: Lapis Lazuli . kil 2 6,310 1,984 6,000 ae 
CA Deum J ͤ HR metric tons. _ 6,648 a - e 
atural gas liquids 
usand 42-gallon barrels_ _ *10 *10 10 *5 *5 
Nitrogen N content of ammonia®_ _ metric tons_ _ 35,000 25,000 25,000 10,000 10,000 
Salt, rock _—------------------- do- 77,684 81,112 20,000 5, 000 6,000 
17/§öÄà¹ow³ 8 do- 5.711 1.775 500 XN E 
BAHRAIN 
Aluminum metal: Primary, smelter |... do... 121,356 122,800 126,000 126,152 141,000 
Gas, natural: 
Groos million cubic feet. 121,228 131,150 143,449 123,442 125,000 
Marketed ________________-_- do_ _ __ 83,392 1,805 102,950 ,468 ,000 
Natural gas liquids: 
Butane and propane 
thousand 42-gallon barrels. _ NA NA 485 1,876 1,950 
Natural gasoline _ - - - ---------- do— NA NA NA 986 1,100 
Petroleum: 
Crüde-— colL Uer do... 21,236 20,190 18,741 18,838 18,250 
Refinery products: 
asoline ______________-~- do- 9,829 11.099 9,249 8,869 10,000 
Jet 2 PE EE A 8 do- 11.743 11,756 11,803 13,791 14,000 
Keros ne do- 3,265 912 868 547 2,000 
Distillate fuel olli do- 23,571 23,988 23,514 20,586 22,500 
Residual fuel oil do- 33,687 29,373 80,640 21,046 80,835 
Lubrican te do— 944 379 130 375 500 
Other —— — ee do... 10,523 10,939 13,201 12,300 13,000 
Refinery fuel and losses do- 2,271 1,507 2,245 2, 100 2.200 
Total §ÜOð¹ꝛäzEU ae do— 95,233 89,953 91.710 85, 620 94,535 
Sulfur, byproduct of petroleum metric tons 1, : ,148 82,559 86,000 
JORDAN 
Cement, hydraulic thousand metric tons 566 564 800 800 1,000 
CIByé c m Eae do... 6 9 25 30 80 
Gypsum --------------------- do... 22 36 36 70 75 
Iron and steel: Crude steel!!! do_ ___ 42 60 90 90 90 
IMG MENOR metric tons 3,000 3,000 3,500 *3,500 4,000 
Petroleum refinery products 
asoline _ _ th . 42-gallon barrels. .. 1,954 2,108 2,465 5,000 
Jet fuel . --------------—- do- 872 1.152 1.104 1.759 2.200 
Reer 8 do— 829 1.146 1.062 1,814 2,000 
Distillate fuel oil... --------- do— 2, 604 3,109 3,499 509 6,000 
Residual fuel olli! do_ ___ 1,558 1,937 2,584 3,312 5,500 
Liquefied petroleum gas do... 394 500 565 475 650 
Asphalt! „ do— 497 643 *730 581 150 
Unspecified including lubricants _ _ do- E 49 *55 *50 60 
Refinery fuel and losses do... 559 559 *635 *637 840 
Total ee apos do- 9.267 11.203 12,699 *13,900 23,000 
Phosphate rock... thousand metric tons_ _ 1,782 2,303 2,825 8,911 4,200 
lj aM EOM MN eee 8 30 30 80 
Stone: 
Limes tone do... 5,000 6,000 *6,000 4,182 4,200 
Marble thousand square meters_ _ (°) 160 200 200 200 
LEBANON? 
Cement, hydraulic thousand metric tons 1,960 1,381 2,122 2,200 2,390 
PPP metric tons 15,000 11,000 9,750 10,000 10,000 
Iron and steel 
Crude steel! thousand metric tons. _ 7 6 ES d ead 
Semimanufactures O___- "n 250 220 *220 200 


See footnotes at end of table. 
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Table 1.—Other countries of the Near East: Production of mineral commodities! 


—Continued 
Country and commodity 1977 
LEBANON? —Continued 
Limedʒ thousand metric tona. — 162 
Petroleum refinery prod 
Gasoline thousand 42-gallon barrels. . 2,809 
JE ·˙A—A EXE nen 964 
Da Pet UT EE RES 206 
Distillate fuel oll! xs 2,432 
Residual fuel oĩlIIIIII· do- 4,595 
Liquefied petroleum gas do- 531 
Refinery fuel and Io. do- 1,011 
Total _________________- do- 12,548 
Salt! oe ete thousand metric tons. _ 85 
OMAN 
natural 
TOM 625 — million cubic feet. 139,868 
Marketed ________-_--_----- do- 4,145 
Natural gas liquids 
thousand 42-gallon barrels. .. az 
Petroleum, crude _______.____--_- do_ ___ 128,626 
Band. 2 E E ten ee RR metric tons. NA 
Stone, not further described... TORUM NA 
PEOPLE'S DEMOCRATIC REPUBLIC OF 
YEMEN 
Petroleum 3 producta 
Gasoline thousand 42-gallon barrela. _ *1,440 
Jet fuel. MESH CR A do____ €1,171 
w do— *1 085 
Distillate fuel oll do- 2922 
Residual fuel oil do. ... 114 
VV do— 2860 
Refinery fuel and losses Een *802 
Totaal do- 14,894 
Salt? Sos thousand metric tons. _ 15 
QATAR? 
Cement, hydraulic... _-- do... €170 
Iron and steel semimanufactures . . _ _ — basa "M 
natural 
E c EL million cubic feet 151,499 
keted* _________________ do... 56,750 
Natural gas liquids 
thousand 42-gallon berrela. .. "RN 
ei, pa N content of ammonia .... metric tons. . 105,000 
etroleum: 
Crude thousand 42-gallon barrels. . 162,316 
Refinery ucts: 
Gasoline __________--_--- do- 764 
Jet fuel ———— =a rum — 449 
VVV 8 
tt fuel olli M DES 921 
EE BH — eens 61 
Refinery fuel and losses and partly finished 
6111111 ͤ do— 2,599 
Stone: Limestone ___-— thousand metric tons. 2,500 
S/ WW-r-r,r ts do- E 
SYRIA 
Asphalt, natura]. .. do... 
Cement, hydraulic eae 1,395 
Gas, natural: 
Gros million cubic feet. 69,400 
Marketed ______________---- 3 9,000 
ue E MEME metric tons. — 85, 643 
Iron and steel: Crude steel 
thousand metric tons 115 
Nitrogen: N content of ammonia .. metric ton 23,000 


See footnotes at end of table. 


1978 


1979 


13,170 
15 


291 
850 


235,795 
154,041 

77 
303,400 
184,772 


1980 


*13,170 
80 


209 
450 


224,000 
19,935 


1981P 
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Table 1.—Other countries of the Near East: Production of mineral commodities! 


— Continued 
Country and commodity 1971 1978 1979 1980 1981 
SYRIA —Continued 
Petroleum 
5 thousand 42-gallon barrels. 63,620 62,500 68,709 60,656 58,990 
Refinery ucts: 
Gasoline do. ... 4,599 4,615 4,145 *5,000 10,000 
Kerosine and jet fuel do- 2,993 3,023 2,920 *3,500 6,000 
Distillate fuel olli do... 8,067 8,355 6,935 *8,500 16,000 
Residual fuel oi] |... ......- do— 9,125 8,924 10,585 “10,000 20,000 
Liquefied petroleum gas do— 365 464 - | 500 1,000 
l, 
Asphalt do- 1.022 1.889 51.400 3,000 
Refinery fuel and losses do... 1,570 us 730 *1,500 2,000 
VPE ET ETENEE IER ete do... 21,141 21,330 21,140 *30,400 58,000 
Phosphate rock thousand metric tons__ 425 9150 1,212 1,319 1,350 
| See eee A 8 do- 106 €110 15 90 90 
Stone, sand and gravel: 
Dimension: Marble cubic meters 57,063 *50,000 11,562 84,860 85,000 
Other thousand cubic meters. _ 985 *1,000 2,013 1,991 2,000 
Sand endi gra vel do- 4,561 *5,000 7,870 7.787 7,800 
Sulfur, byproduct of petroleum and natural gas 
thousand metric tons *4 *6 *6 5 8 
YEMEN ARAB REPUBLIC? 
Cement do- 60 63 90 81 80 
Salt — oc . do... 75 30 90 65 65 


*Estimated. liminary. NA Not available. 
1Table includes data available through Oct. 18, 1982. 


In addition to the commodities listed, a variety of other crude construction materials (common clays, stone, and sand 
and gravel) pone y is produced, but output is ot reported quantitatively and available information is inadequate to 
make reliable estimates of output levels. 


Lees than 1/2 unit. 
“Includes gas reinjected into reservoirs, if any. 


BAHRAIN 


Production of crude oil in Bahrain declin- 
ed in 1981 for the fifth consecutive year, but 
the drop was more than compensated for by 
a large increase in exports of refined petro- 
leum products. Total receipts from the pe- 
troleum sector reached $3.88 billion, up 
23% from the previous year.“ This repre- 
sented 90% of the country’s total export 
receipts, and over 70% of the gross domestic 
product (GDP), estimated at $5.5 billion in 
1981. Despite the overwhelming dominance 
of petroleum revenues in the country’s na- 
tional income, Bahrain has, over the last 
decade, achieved remarkable success in its 
effort to diversify the economy away from 
petroleum dependence. Bahrain’s crude oil 
production has long been the lowest of all 
the Organization of Petroleum Exporting 
Countries (OPEC), averaging about 50,000 
barrels per day over the last 5 years. With 
crude oil reserves estimated at only 223 
million barrels, Bahrain could expect to 
exhaust its main source of income within 15 
years at current production levels. This 
diversification effort has led to the develop- 
ment of a variety of enterprises ranging 


from heavy industry including aluminum, 
iron and steel, and ship repair, to a finan- 
cial sector that has become one of the most 
successful offshore banking operations in 
the world. 

Bahrain’s economic development is based 
on a combination of rigidly structured semi- 
annual Government budgets, and a strong 
emphasis on free enterprise and free trade. 
The total Government budget for 1981 was 
$900 million, of which 60% was allocated 
for capital expenditures. Only 42.5% of the 
total allocation was consumed for these 
purposes; however, and the remainder was 
transferred into the long-term capital ac- 
count and into the annual surplus. Capital 
expenditures were directed mainly at ex- 
pansion of the country’s infrastructure. The 
Government budgets for 1982 and 1983 were 
also announced in 1981, with revenues and 
expenditures totaling $1.5 billion in 1982, 
and $1.7 billion in 1983. The budgets antici- 
pated an annual real growth rate in the 
economy of between 5% and 8% per year. 
Bahrain’s long-term capital expenditures, 
which were usually not included in the 
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Government budget, were directed toward 
the planned 4-million-ton-per-year iron ore 
pelletizing plant and construction of the 
$600 million causeway linking Bahrain to 
Saudi Arabia. 

Bahrain produced approximately 46,000 
barrels per day of crude oil from the Awali 
Field, located onshore near the center of the 
island. Oil was discovered at Awali in 1939, 
and it has been the sole source of Bahrain's 
oil ever since. Its age requires that second- 
ary and tertiary recovery techniques be 
employed for the field to remain productive, 
but even with the most advanced recovery 
methods, recent surveys have indicated that 
the island's measured oil reserves could be 
extended to a maximum of 15 years. 

Bahrain derived about one-third of its 
petroleum revenues from the Abu Sa'fah 
Oilfield, located offshore, north of Bahrain. 
The field was owned and operated by the 
Saudi Arabian Petroleum and Minerals Or- 
ganization, and its oil was exported from 
Saudi Arabia, but as part of a joint territory 
deal one-half of the revenues from Abu 
Sa'fah's oil production goes to Bahrain. Abu 
Sa'fah produced about 50,000 barrels per 
day of oil in 1981 after peaking at about 
70,000 barrels in 1978. 

Bahrain's only refinery, at Sitra, pro- 
duced a record 95 million barrels of petrole- 
um products in 1981, up 5.696 from the 1980 
level. Input for the 250,000-barrel-per-day 
refinery was supplied from Bahrain's Awali 
Field, by supply agreements with Saudi 
Arabia, and by the California Texas Petrole- 
um Co. (Caltex), a joint venture of Chevron 
U.S.A. Inc. and Texaco Inc. of the United 
States. Saudi Arabia and Caltex each sup- 
plied 100,000 barrels per day to the refinery. 
Caltex input was derived from Chevron's 
and Texaco's crude oil entitlements in Sau- 
di Arabia. The refinery was operated by 
Bapco BSC, which was owned 6096 by the 
Bahrain Government and 4096 by Caltex. In 
November 1981, Bapco announced that it 
had awarded a $36.5 million contract to 
Ralph M. Parsons Co., United States, to 
build a light isomax production unit at the 
refinery. This plant was the single largest 
item in Bapco's investment program for 
1981-82. The new unit was to be composed of 
a new isomax reactor and a vacuum-product 
recovery section to turn fuel oil into diesel 
oil, naphtha, and sulfur. The plant was to 
open in mid-1983. 

Caltex had originally owned the entire oil 
industry in Bahrain, including all oilfield 
assets and the petroleum refinery. Over the 
past 3 years, ownership and control of all 
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oil-related operations were gradually turn- 
ed over to Bahrain. Beginning in 1975, the 
Government of Bahrain assumed 60% own- 
ership of the oilfield assets, and in 1976 
created the Bahrain National Oi] Co. (Bano- 
co) to market refined products to local 
customers. One year later, the Government 
formed the Bahrain National Gas Co. (Ban- 
agas) to process and export liquefied petro- 
leum gas (LPG). In 1980, the Government 
negotiated a 60% takeover of the Sitra 
refinery, through Bapco. Finally, in 1981, 
the Supreme Petroleum Council was estab- 
lished under the chairmanship of the Prime 
Minister to supervise and direct develop- 
ment of the country’s resources. By January 
1, 1982, Banoco was to takeover direct 
management of all oilfield assets. Caltex 
had previously operated most of the fields 
under agreement with Banoco. Caltex re- 
mained responsible for marketing its 
100,000-barrel-per-day share of the refin- 
erys output. The Government of Bahrain 
also sold Caltex 112,000 barrels per day of 
its refined product share to be sold through 
the Caltex marketing organization. The 
buyback arrangement was to allow Banoco 
time to gradually build its own marketing 
organization. Meanwhile, Banoco marketed 
about 3% of the refinery's output domesti- 
cally. The country consumed approximately 
2.2 million barrels of refined products in 
1981. Consumption was expected to rise to 
over 6 million barrels per year by 1990. 

In addition to managing the country's oil- 
producing assets, Banoco also was responsi- 
ble for directing all oil and gas exploration 
activities. Banoco was winding up a large- 
scale, 18-month, $17 million seismic survey 
undertaken throughout offshore Bahrain by 
Western Geophysical Co., United States. 
The most promising offshore areas were 
north of the island, where subeconomic 
shows of oil and gas were discovered about 
20 years ago by Caltex. Banoco planned to 
drill four wells in the area by mid-1982. 
Union Texas Oil Co. of the United States 
was also exploring in three blocks offshore 
northeast Bahrain, and was planning a test 
well some time in 1982. The prospects for a 
major discovery offshore Bahrain did not 
appear good, but the Government planned 
to maximize its use of whatever hydrocar- 
bon resources it could locate to at least 
maintain the current level of production for 
as long as possible. 

With the progressive decline in oil pro- 
duction, Bahrain began to focus more atten- 
tion on its reserves of both associated and 
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nonassociated natural gas. While the pro- 
duction of associated gas has declined in 
line with crude oil production, output of 
nonassociated gas has continued to grow. 
Nonassociated gas was derived from the 
Permian Khuff Formation, a gas-containing 
strata that extends throughout much of the 
Middle East. The Khuff Formation was 
beneath the oil-producing Bahrain Forma- 
tion, and wells to tap the gas commonly 
extended beyond 3,660 meters deep. With 
associated gas production leveling off at 
about 330 million cubic feet per day, Khuff 
gas was becoming an important component 
of the country's energy supply. Average 
nonassociated gas production reached 400 
million cubic feet per day late in 1981. 
Banagas was responsible for utilizing most 
of the country's gas production. Banagas 
was composed of Banoco, 75%; Caltex, 
12.5%; and the Arab Petroleum Investment 
Corp., 12.5%. Banagas planned to drill six 
producing wells into the Khuff Formation 
in 1982 that were expected to produce 300 
million cubic feet per day of gas. 

Most of Bahrain's current output of natu- 
ral gas was delivered to the recently com- 
pleted Banagas natural gas liquids (NGL) 
processing plant at Jabal. The plant, built 
by Japan Gasoline Co. at a cost of $72 
million, began exporting NGL in March 
1980. The plant was designed to utilize 100 
million cubic feet per day of associated gas 
in the production of 280,000 tons per year of 
NGL, 80,000 tons per year of propane, 
79,000 tons per year of butane, and 125,000 
tons per year of naphtha. Caltex was re- 
sponsible for overseas sales of NGL and 
LPG, while Banagas handled domestic dis- 
tribution. Tail gas or residue gas from the 
plant was supplied to Aluminum Bahrain’s 
(ALBA) smelter. ALBA received 80% of its 
power requirement from this tail gas, with 
the remaining 20% supplied directly by the 
country’s onshore nonassociated gasfields. 
Of the total volume of nonassociated gas 
produced, about 30 million cubic feet per 
day was supplied to ALBA, another 90 
million cubic feet per day went to Bapco, 
and the remainder was delivered to the 
aluminum extrusion plant and local power 
stations. 

Two new petroleum-related projects were 
established in 1980 and 1981, under the 
direction of two distinct companies. The 
first company established was the Gulf 
Petrochemical Industry Co. (GPIC), a joint 
venture of Bahrain, Kuwait, and Saudi 
Arabia, all of whom owned equal shares in 
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the project. In 1980, a contract was awarded 
to Wimpey Laboratories of the United King- 
dom for a site survey and soil analysis for 
the plant, to be located on a 600,000-square- 
kilometer tract to be reclaimed from the 
sea, near Sitra. Contracts were also award- 
ed to King Wilkinson International of the 
United States for a $9 million feasibility 
study, and Uhde of the Federal Republic of 
Germany for engineering and process tech- 
nology. In March 1981, GPIC awarded the 
$80 million construction contract to Snam- 
progetti S.p.A. of Italy. The complex was to 
produce 1,100 tons per day of methanol and 
1,100 tons per day of ammonia, utilizing 
natural gas feedstock. The plant was sched- 
uled to go onstream in 1984. Most of the 
output was to be exported. 

Late in 1981, the Governments of Bah- 
rain, Kuwait, and Saudi Arabia combined 
again to establish the Heavy Oil Conversion 
Co. The company was set up to construct 
and manage a 50,000- to 80,000-barrel-per- 
day hydrocracking plant designed to con- 
vert heavy refinery oils into lighter prod- 
ucts. A feasibility study for the project was 
to be completed sometime in 1982. The 
company was owned 40% by Bahrain, and 
30% each by Saudi Arabia and Kuwait. 

Perhaps the centerpiece of Bahrain’s 
goals of diversification and decentralization 
is the smelter of ALBA that began operat- 
ing 10 years ago. The plant has produced at 
its rated capacity for over 5 years, and has 
firmly established itself on the internation- 
al market. Production capacity was increas- 
ed from 122,000 to 155,000 tons per year in 
1981, and was to increase to 170,000 tons per 
year by 1982 through the addition of a fifth 
and sixth potline. Most of the new output 
was destined for the planned aluminum 
rolling mill in Bahrain. 

Bahrain Aluminum Co. (Balco), the mar- 
keting agency for ALBA, began to feel the 
effects of the downturn in the industry 
worldwide in 1981. Balco’s earnings peaked 
in 1979 at $53 million, then declined to $48.5 
million in 1980, and were down again to 
$13.2 million in 1981. The company ex- 
pected to post a loss for the first quarter of 
1982. ALBA was owned 57.9% by the Bah- 
rain Government, 20% by Saudi Arabia, 
17% by Kaiser Aluminum Bahrain of the 
United States, and 5.1% by Breton Invest- 
ments of the United Kingdom. The smelter 
produced approximately 1.2% of the world’s 
aluminum output in the form of ingots, 
rolling slabs, billets for extrusion, and liq- 
uid metal in crucibles. The minority share- 
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holders either exported their share of the 
output directly or ran the metal through 
the Bahrain Atomiser International alumi- 
num powder plant, in which Breton had an 
interest through Eckhardtwerke A.G. of the 
Federal Republic of Germany. 

The Bahrain Aluminum Extrusion Co., 
owned by the Government, increased the 
capacity of its extrusion plant from 3,600 to 
almost 5,000 tons per year in 1981 through 
the installation of additional anodizing fa- 
cilities. Meanwhile, six regional Arab Gov- 
ernments have collaborated to establish the 
Gulf Aluminum Rolling Mill Co. to be based 
near ALBA in Bahrain. The project was to 
be designed to produce 40,000 tons per year 
of semifabricated aluminum products, most- 
ly for the local market. Shareholders in the 
project were Bahrain, Kuwait, Saudi Ara- 
bia, and Iraq with 20% each, and Oman and 
Qatar with 10% each. Kaiser Engineering 
of the United States won a $5.3 million 
consultancy contract for the plant in 1981, 
and tenders for building the mill were to be 
invited by the third quarter of 1982. Alumi- 
num ingots for the plant were to be supplied 
by ALBA. 

Bahrain's next major industrial project 
planned was the Arab Iron and Steel Co.'s 
(AISCO) 4-million-ton-per-day iron ore pel- 
letizing plant. AISCO was formed in 1980 to 
ensure adequate supplies of pelletized iron 
ore for the three large direct-reduction 
steelworks in the gulf area, in Saudi Arabia, 
Iraq, and Qatar. The combined capacity of 
these steel plants was 2.7 million tons per 
year of steel, which required approximately 
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4 million tons of pellets. 

AISCO was capitalized in 1980 at $150 
million. Total cost of the project was ex- 

to be $320 million. In November 

1980, Kobe Steel Ltd. of Japan was awarded 
the major $207 million turnkey contract for 
construction of the pellet plant and ancil- 
lary facilities including a 100-megawatt 
powerplant and a 3,000-cubic-meter-per-day 
seawater desalinization plant. The overall 
project consultant was the Kuwait Engi- 
neering Operation and Management Co. 

The pellet plant itself was to consist of an 
iron ore drying and grinding unit; a blend- 
ing and prewetting unit; a ball mill and 
indurating unit; a product stockpiling, rec- 
lamation, and load-out unit; and a waste 
reclamation plant. The plant was expected 
to consume 35 million cubic feet of natural 
gas per day. India's Kudremukh Mine was 
to supply 1.5 million tons per year of iron 
ore to the plant along with 1 million tons 
from Mineração Brasilieras Reunidas S.A. 
of Brazil and unspecified amounts from 
Brazil’s Companhia Vale do Rio Doce and 
Samarco Mineração S.A. Peru's Minero 
Perú Commercial also was to supply 500,000 
tons of iron ore per year initially, rising to 1 
million tons at a later date. Construction of 
the plant was to begin early in 1982, and it 
was to be ready for commissioning some- 
time in 1984. Bahrain, while not announc- 
ing any plans presently, did not rule out 
construction of a direct-reduction plant of 
its own to form an integrated iron and steel 
project within the country. 


Table 2.—Bahrain: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 ; 
: United Other (principal) 
METALS 

Aluminum: 

Ore and concentrate = 50 — All to Pakistan. 

Metal including alloys: 

nwrou ght 130,234 77,546 -- Japan 17,193; Iraq 16,018; India 9,449. 
Semimanufactures - -------- 787 3, 711 — Saudi Arabia 1,254; Kuwait 839; 
Qatar 239. 
core. 
and concentrate = 120 "- All to Iran. 
Metal including oya u unwrought 
and semimanufacturess 13 2 -- Saudi Arabia 1; ship stores 1. 

Iron and steel: 

Scrap oues LL e 36 2,056 ae Ship stores 1,396; Pakistan 630; Iran 

Pig iron, ferroalloys, similar materials 18 Z 

Steel, primary form 380 112 All for ship stores. 

Semimanufactures 7,912 6,061 (4) Snip sore 5,267; Oman 12; Saudi 
Lead metal including alloys, all form- 1 aa 
Nickel metal including alloys, all forms 2 Ta 


See footnotes at end of table. 
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Table 2.—Bahrain: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodity 1979 1980 United 


States Other (principal) 
METALS —Continued 
Zinc metal including alloys, unwrought 
and semimanufBduree F 12 1 _. All for ship stores. 
Other: Base metals including alloys: 
CRD a cii LR 1 14 -- Iran 8; Ship stores 6. 
Unwrought and semimanufactures _ _ is 1 — Mainly to United Arab Emirates. 
NONMETALS 
Abrasives, n. e. s.: Grinding and polishing 
wheels and stones q 2 1 — All for ship stores. 
meni: 45. ol uo uci 8 1,716 1,855 ES 
Clay products: Nonrefractory |... EM 48 __ Kuwait 37; Qatar 9. 
Limè Mes DN Re MEE UN 521 578 __ Saudi Arabia 390; United Arab Emir- 


ates 155; Yemen Arab Republic 25. 
Stone, sand and gravel: 


Dimension stone: 

Crude and partly worked ee 9 — All for ship stores. 

Workee lll 4 74 m" All to Kuwait. 
Gravel and crushed rock 

value, thousands ix $2 3 All for ship stores. 
Limestone excluding dimension 1 2 — All to Saudi Arabia. 
Other: 

Crude ON 8 " Do. 


Building materials of asphalt, asbestos 
and fiber cements, unfired non- 


metals 391 ket 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen . 24 SEN 
Petroleum: 
Crude. thousand en barrels_ _ 18,054 19,672 NA NA. 
Refinery products 
Gasoline do. ... 8,586 7,631 E United Arab Emirates 3,298; New 
land 838; Pakistan 608. 
Kerosine and jet fuel do... 20,170 24,731 — Ja an 1,612; Australia 1,174; Italy 
Distillate fuel oil do— 23,399 23,892 -- United Arab Emirates 6,357; Japan 
2,962; Zambia 1,346. 
Residual fuel oil _ - do... 30,404 25,572 PE Singa re 9,324; New Caledonia 
3,9 ; Philippines 8,096. 
Lubricants _ _______ do. _ 296 234 -. india 171; Australia 40; Qatar 15. 
Liquefied petroleum gas do- 351 1,700 m 0 EET l, 191; 1 Arab Emirates 


Bitumen and other residues 
do_ _ __ 1,433 1,880 a United Arab Emirates 1,080; Oman 
377; Qatar 182. 


NA Not available. 
!Less than 1/2 unit. 
Table 3.—Bahrain: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 
4 ares Other (principal) 
METALS 

Aluminum metal including alloys: 

Unwrought ________________ 38 104 5 vate Singen 71; United Arab 

mirates 
Semimanufactures 975 97,812 309 Australia 60,855; Jamaica 31,829; 
Spain 1,075. 
Copper: 
and concentrate us 500 -- Singapore 229. 
Metal including alloys, unwrought 
and semimanufactures 1,246 1,336 28 United Kingdom 325; Australia 307; 
Japan 215. 

Iron and steel 

SCPBD a oe ee tes 7 2,410 425 tar 67; Netherlands 33; Japan 30. 

Pig iron, ferroalloys, similar materials 105 771 (1) nited Kingdom 712; Italy ; Spain 


See footnotes at end of table. 
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Table 3.—Bahrain: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 : 
Uniled Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Steel, primary form 29,273 35,939 67 Ja 17,768; Republic of Korea 
1,941; Qatar 2,986. 
Semimanufactures: 
Universals, plates, sheets... 11,896 17,198 866 Ki wiles France 6,000; Republic 
of Korea 
| = aeu 194 1,618 us is ea 380; West Germany 150; Hong 
Tubes, pipes, fittings ________ 13,059 24,887 846 da MET 815 Saudi Arabia 3,277; 
ran 2, 
Lead metal including alloys, unwrought 
and semimanufactures 387 28 21 * of Korea 4; United Kingdom 
Nickel: l 
Ore and concentrate 
value, thousands. _ $1 bes 
Metal including alloys, unwrought 
and semimanufactures 3 13 (à West Germany 9; United Kingdom 3. 
sie eed he 5 dudes E 
oys, unwrought an inso, t 
value, 2 dien $24 i 
Silver metal including alloys, 5 
and partly wroughBt OX $7 $359 ER — Arabia $281; United Kingdom 
Tin metal menang! 3 unwrought l 
and semimanufactures 17 4 () Mainly from United Kingdom. 
Zinc metal including allo alloys, unwrought 
and semimanufactures 44 16 1 United Kingdom 50; Netherlands 20; 
Saudi Arabia 3. 
Other: 
Oxides and hydroxides _______~_~- 84 313 1 Thailand 171; West Germany 52; 
United Kingdom 25. 
Base metals including alloys: 
Scrap -- --------------- 947 579 m Singapore 350; Saudi Arabia 2. 
Unwrought and semimanu- 
factures ______________ 161 183 4 Norway 53; United Kingdom 44; Italy 
NONMETALS 
Abrasives, n.e.s.: 
ee Corundum, emery, pumice 
PEDEN ENE value, thousan $4 un 
Grinding and polishing wheels and 
stones 8 22 20 3 United Kingdom 4; Saudi Arabia 2; 
i Switzerland 2. 
Asbestos, crulee 14 (1) — All from United Kingdom. 
Cement 187,739 179,787 351 Ew 92,652; Spain 32,688; Japan 
Clays and clay products: D 
Crude NA MERC ⁰ en Wet E 40 8 Netherlands 14; Saudi Arabia 11; 
Hong Kong 3. 
Products: 
Nonrefractory - - ---------- 7,985 9, 406 63 1 3,225; Pine Kingdom 3,138; 
pain 1,6 
Refractory including nonclay 
broke Ee 1,691 4,636 14 West Germany 1,996; United King- 
dom 1,263; Italy 688. 
Diamond: Gem, not set or strung 
value, thousands $56 $146 $12 United Kingdom $102; Belgium- 
Luxembourg $16; India $14 
Fertilizer materials: 
, ³o AA e 149 170 aes West Germany 100; Saudi Arabia 35; 
Vanuatu 18. 
Manufactured. ____________-_- 858 Be 
Gypsum and plastererrsͤ 130,079 3,588 (1) | Republic of Korea 2,042; Australia 
1,144; Japan 261. 
Limé 262 22664523 A eae eee 319 433 2 Saudi Arabia 228; Japan 176; India 
Mica: Worked including agglomerated 
splittings — - - --------------- 590 ET 
Precious and semiprecious Stones other 
than diamond: 
Natural value, thousands $13 $80 EM Austria $37; India $30; Spain $3. 
Synthetic 0— $24 $46 ae li ce $18; Hong Kong $17; United 
Salt and brines - - - ------------- 1,110 1,433 35 Netherlands 982; d rud Kong 184; 


See footnotes at end of table. 
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Table 3.—Bahrain: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 : m 
e Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 16,980 824 _. Republic of Korea 59; Italy 37. 
Worked ________________ 8,348 27,511 19 United Arab Emirates 23, ? 18; Italy 
8,203; India 210. 
Gravel and crushed rock _ ~~ ~~~ -—- 112,094 284,765 "T United 4 Arab Entrees 283,944; Iran 
Sand excluding metal- bearing 332 113 (1) United Rr dern 55; India 51. 
Crude 56 117 West Germany 61; Netherlands 39; 
Hong Kong 16. 
Slag, dross, similar waste, not 
m Ig o rc 6,820 ui 
Buil mate of asphalt, asbestos 
and fiber cements, unfired non- 
meta 2,438 3, 402 (1) United Arab Emirates 1,040; India 
826; Republic of Korea 796. 
MINERAL FUTIS AND RELATED 
ager and bitumen, natural 33 11 9 Netherlands 2. 
Coal, all grades including coke and 
briquets 2 a Re eR ee RE 32,795 34 -- United 3 Emirates 32; United 
om 2. 
Petroleum: 
Crude 
thousand 42-gallon barrels. . 72,472 70, 595 zg All from Saudi Arabia. 
Refinery preducts: 
Gasoline 4 lon barrels. - 85 536 x United Arab Emirates 527. 
Kerosine and jet fuel do... 326 341 62 1 163: West 
Distillate fuel oil do- 112 1.015 15 Kc Arab Emirates 627; Kuwait 
Residual fuel oĩ ili do- 8,07 1,712 1,638 United m 67. 
Lubricantsss ....- do- 53,480 52,731 3,724 United Arab Emirates 30,345; 
Belgium-Luxembo p3 780; 
United Kingdom 3, 7 
* efied petrol 
u eum gas 
do- 360 244 (1) Mainly from India. 
Mineral jelly and wax 
3 31 23 Netherlands 7. 
Bitumen and other residues 
PUN F676,872 574,015 324,289 West Germany 118,194; France 5,909. 
"Revised. 
!Lees than 1/2 unit. 
JORDAN 
Jordan’s economy continued to expand in representing 22% of the GDP. 


1981, boosted by increased production of 
phosphate rock and unusually high levels of 
reexports. Jordan's mineral industry con- 
sisted of the mining of phosphate rock, 
petroleum refining, and the production of 
cement. Production of phosphate rock alone 
provided 5% of the country’s GDP esti- 
mated at about $3 billion in 1981.” Mineral 
production was to increase substantially in 
1982, with production commencing from the 
Dead Sea potash project and the Aqaba 
phosphate fertilizer complex. Also in the 

planning stage was a project to exploit 
copper deposits in the Wadi Araba region in 
southwestern Jordan. Total mineral produc- 
tion, including refined petroleum products, 
was valued at about $690 million in 1981, 


In September, the Jordan Council of Min- 
isters approved the country’s second 5-year 
development plan (1981-85). Total expendi- 
tures in the plan period were to reach $10 
billion, with emphasis being placed on con- 
tinued resource development, industry, and 
agriculture. Industry and mining were to 
contribute the bulk of the growth in the 
private sector, with each averaging an 18% 
growth rate in all of the plan years, while 
receiving 25% of the total investment allo- 
cated. Overall GDP was expected to grow at 
a real annual rate of 11% per year, reach- 
ing $4.6 billion by 1985. 

Despite the strong performance in the 
domestic economy, Jordan’s trade deficit 
continued to grow from $1.55 billion in 1980 
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to $1.88 billion in 1981. A major aim of the 
5-year plan was to trim the trade deficit by 
promoting rapid expansion in exports of 
goods and services. To achieve this, the 
Government was planning to allocate about 
48% of the current GDP toward the produc- 
tive sectors of the economy, notably in the 
production of chemical fertilizers, a potash 
extraction plant, an oil refinery, phosphate 
production, and a cement plant. These in- 
vestments were to play a vital role in 
modifying the structure of the Jordanian 
economy in favor of the commodity-pro- 
ducing sector rather than dependence on 
the services sector. 

Jordan's primary heavy industry and 
largest export commodity was phosphate 
rock. Production increased substantially in 
1981 to 4.2 million tons from 3.9 million 
tons in 1980. Exports of phosphate rock fell 
marginally in 1981 to 3.5 million tons, from 
3.61 million tons in 1980. This was partially 
a result of increased consumption of phos- 
phate rock for fertilizer within the country, 
and also because of a generally weak de- 
mand for fertilizer worldwide. Exports of 
phosphate rock brought in about $150 mil- 
lion in foreign exchange earnings. 

Three large deposits of phosphate rock 
were being exploited in Jordan in 1981, at 
Ruseifa, El-Hasa, and Wadi-El-Abyad. Rus- 
eifa was the oldest of the mines, having 
been in continuous operation since 1937. 
Output from the deposits, located 14 kilo- 
meters north of Amman, has been main- 
tained at 600,000 to 1 million tons per year 
since 1960. The average triphosphate of 
lime (TPL) content at Ruseifa was 62% to 
12%. At Ruseifa, the Jordan Phosphate 
Mines Co. (JPMC) operated an opencast 
mine along with a simple screening and 
drying operation, which yielded 66% to 68% 
TPL rock as well as “Jorphos,” a dust from 
the drying plant. This dust was sold domes- 
tically as direct-application fertilizer. In 
June 1981, JPMC decided to replace the 
existing beneficiation equipment with an 
$18 million calcining process in order to 
produce a higher grade, organic-free prod- 
uct. The new facilities were to come on- 
stream in 1983 and be capable of processing 
1 million tons of crude rock per year. 

At El-Hasa, 138 kilometers south of Am- 
man, the JPMC was mining five separate 
ore bodies, using contract labor to carry out 
stripping operations. Phosphate ore was 
ripped, bulldozed, and loaded into 20-ton 
trucks by bucket loaders, and hauled to one 
of the five mobile crushing stations. The 
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average stripping ratio was 7:1. In 1981, 
JPMC stripped 2 million bank cubic meters 
of overburden and mined about 500,000 
bank cubic meters of phosphate. At El- 
Hasa, JPMC operated five beneficiation 
plants; three with an annual capacity of 
500,000 tons of 73% to 75% TPL with an 
18% moisture content, and two others with 
an 800,000-ton-per-year capacity of 73% to 
85% TPL. From these plants, phosphate 
was fed to any of eight dryers with a total 
combined capacity of 4 million tons per 
year. From El-Hasa, phosphate was loaded 
into either trucks or railcars for transporta- 
tion to Aqaba for export. 

JPMC’s newest mine came onstream in 
1980 at Wadi-El-Abyad, located 20 kilo- 
meters north of El-Hasa. Proven reserves at 
Wadi-El-Abyad were put at 72.5 million 
tons, with only one of three ore bodies being 
exploited at the current time. Output from 
the mine in 1981 averaged about 1 million 
tons of crude phosphate rock. Beneficiation 
facilities at Wadi-El-Abyad consisted of two 
crushers and screening units, a benefi- 
ciation plant, and three dryers. The benefi- 
ciation plant consisted of three process lines 
with a 113-ton-per-hour rock feed capacity, 
and an output rating of 500,000 tons per 
year of 73% to 75% TPL. Output from the 
dryer was loaded into trucks or railcars for 
shipment to Aqaba. The combined output of 
El-Hasa and Wadi-El-Abyad, currently run- 
ning at about 3.2 million tons, was to 
increase over 5 million tons by 1983. Most of 
the increase was to come from El-Hasa, 
where a 30.6-cubic-meter-bucket walking 
dragline has been installed, the first drag- 
line in the Middle East. 

Phosphate production from Jordan was to 
be further supplemented by the develop- 
ment of a fourth deposit at Ash-Shidiya, 
located 75 kilometers south of Ma'an and 50 
kilometers northeast of Aqaba. The Shidiya 
deposit was one of the largest and commer- 
cially most important deposits in the coun- 
try, mostly because of its proximity to the 
new fertilizer plant and export terminal at 
Aqaba. The Jordan Ministry of Trade and 
Industry awarded the engineering contract 
for development of the deposit to a consor- 
tium of French companies, led by the So- 
ciété Francaise d'Etudes Miniéres. Proven 
reserves at Shidiya were placed at over 300 
million tons of phosphate rock. Production 
from Shidiya was expected to reach 3 mil- 
lion tons per year of concentrated ore by the 
late 1980's.* 

One of the reasens that increased phos- 
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phate rock production was important was to 
supply the nearly completed Jordan Fertil- 
izer Industry Co.'s (JFI) fertilizer complex 
at Aqaba. The $400 million complex is 
composed of two 450,000-ton-per-year sul- 
furic acid plants, one 450,000-ton-per-year 
phosphoric acid plant, designed to utilize 73 
to 75 bone phosphate of lime-grade phos- 
phate rock, and two fertilizer granulation 
units, each capable of producing 400,000 
tons per year of monoammonium or diam- 
monium phosphate (DAP). Included in the 
project was a plant designed to produce 
20,000 tons per year of aluminum fluoride 
from fluorsilicic acid. This acid is a byprod- 
uct of phosphoric acid production. JFI was 
also constructing storage installations for 
materials and products, as well as bagging 
equipment for DAP. A 44-megawatt electric 
power station was to power the complex, 
utilizing waste heat from steam generated 
in the sulfuric plant. A new marine termi- 
nal was also under construction about 15 
kilometers south of Aqaba. The port consist- 
ed of a 214-meter pier for double-sided 
berthing, and could accommodate freighters 
of 30,000 deadweight tons. Startup of the 
fertilizer plant was scheduled for mid-1982, 
with commissioning expected to take 5 
months. The aluminum fluoride plant was 
to startup in 1984.° 

Also nearing completion in 1981 was the 
single largest industrial project ever under- 
taken in the country, the Dead Sea potash 
project. The $425 million facility was built 
for the Arab Potash Co. (APC), a joint 
venture of the Jordan Government (51%), 
the Arab Mining Co. (25%), the Islamic 
Development Bank (7%), the Government 
of Kuwait (5%), the Libyan Government 
(5%), and other minority shareholders. Ja- 
cobs Engineering Ltd. of the United States 
was responsible for engineering, design, 
procurement, and construction manage- 
ment of the project. George Wimpey and Co. 
of the United Kingdom built the solar 
evaporation ponds and surrounding dikes 
for $131 million, Vóest Alpine of Austria 
built the potash processing refinery for $107 
million, and R. A. Hanson Co. of the United 
States supplied four laser-controlled carnal- 
lite harvesting machines for $10 million. 

The potash project was located at Ghor-al- 
Sufi, near the Lisan Peninsula on the banks 
of the Dead Sea in southern Jordan. The 
project utilizes solar energy to evaporate 
Dead Sea brines. The brines are pumped 
onshore into a 10-kilometer-long canal that 
empties into several salt pans. First, com- 
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mon salt (NaCl) is precipitated, leaving a 
saturated solution of carnallite. This solu- 
tion is pumped into three carnallite har- 
vesting pans, where carnallite, a potassium 
chloride-magnesium chloride double salt 
(KCl-MgCl-6H,0) is precipitated along with 
15% NaCl. The carnallite is recovered using 
four laser-controlled harvesting machines 
that crawl along, semisubmerged, on wide 
caterpillar tracks. The machines scoop up 
the solids and push them into a pipeline 
that leads to dewatering cyclones. In this 
manner, about 310 tons per hour of solids 
are to be recovered. These are then intro- 
duced into the refinery, where sodium and 
magnesium chloride ores are leached out, 
and KC] is recrystallized, dewatered, dried, 
and stored. The refinery is to produce about 
1.2 million tons per year of potash. 

Potash was to be trucked to Naba for 
export. Marketing of the endproduct was 
contracted to Mitsubishi Corp. of Japan for 
Asia at 600,000 tons per year, Woodward 
and Dickerson of the United States for 
North and South America at 275,000 tons 
per year, Enterprise Miniére et Chemique 
S.A. of France for Western Europe and 
Africa at 250,000 tons per year, and IMIC 
Holdings for Eastern Europe at 40,000 tons 
per year. APC was to market its share of the 
output in the Middle East. APC was to start 
production by March 1982, with exports 
beginning in October 1982. 

Jordan’s production of metals was limited 
to small-scale iron and steel operations. The 
Jordan Iron and Steel Co. operated a small 
electric steelworks at Zarqa that produced 
about 50,000 tons per year of steel reinforc- 
ing bars, mainly from scrap. The Jordan 
Pipes Manufacturing Co., owned 10% by 
France's Vallourec Group and the remain- 
der by Jordanian interests, also operated a 
120,000-ton-per-year, small-diameter welded 
pipe plant. The Arab Aluminum Industry 
Co. in Amman operated an aluminum ex- 
trusion and anodizing plant with an annual 
capacity of 5,000 tons. 

Jordan's newest and most promising met- 
als project was a plan to exploit the copper 
deposits of the Jordan Rift Valley near 
Wadi Araba. According to the Natural Re- 
sources Authority (NRA), the deposit con- 
tains 5 million tons of 1.836% copper in oxide 
ore. Relics of an ancient Iron Age copper 
mine have been located near the town of 
Etzio-Geber, near Aqaba. The deposit has 
been examined by the NRA, the Bureau 
de Recherches Géologiques et Miniéres 
(BRGM), and most recently, Seltrust Engi- 
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neering of the United Kingdom, who com- 
pleted a feasibility study in October 1979. 
Seltrust was awarded another contract to 
do additional feasibility studies, construct a 
pilot plant, and do sample testing on the 
ore. The pilot plant was to have a 3,000-ton- 
per-year ore processing capacity. Based on 
the results of the pilot plant operation, the 
NRA planned to gradually expand the oper- 
ation to about 9,000 tons per year by 1985. 
Total cost of the pilot plant, economic 
studies, and testing operations was esti- 
mated at $25 million. No date was available 
for commissioning of the plant. 

Jordan’s cement industry continued to 
expand in 1981, through the increased ca- 
pacity of the Fuheis cement plant, located 
25 kilometers northwest of Amman. Produc- 
tion capacity at Fuheis was increased from 
800,000 to 1.2 million tons per year through 
the addition of a fifth production line at the 
plant. Jordan’s cement consumption aver- 
aged about 1.8 million tons per year in 1981, 
which forced the country to import about 
one-third of its domestic requirement. In 
May 1981, the Jordan Cement Factories Co., 
which owned the Fuheis plant, awarded a 
Mitsubishi-Kobe Steel consortium of Japan 
a $110 million contract to build a sixth 
production line at Fuheis that would be 
capable of producing another 1 million tons 
per year of cement. The plant was to be 
completed late in 1982. 

Two other cement plants were also in the 
planning stage, one at Rashidiyah and the 
other at al-Dalil. Mitsubishi was responsible 
for constructing the Southern Cement 
Works at Rashidiyah at a cost of nearly 
$225 million. The plant, scheduled to come 
onstream late in 1983, was to produce 1 
million tons per year of cement, mainly for 
export to Saudi Arabia and Iraq. Kobe 
Steel, the main contractor, was providing 
the process technology for the plant. The al- 
Abyad cement plant, located in the al-Dalil 
region, was to produce about 100,000 tons 
per year of cement from raw materials 
located close to the plant. The project was a 
joint venture of Jordan and Syria through 
the Syrian-Jordanian Co. The cost of the 
plant was estimated at $54 million. No date 
was available for starting construction or 
commissioning of the plant. 

Despite many years of unsuccessful petro- 
leum exploration, the NRA continued its 
exploration program, concentrating on the 
al-Azraq region of eastern Jordan. A wild- 
cat well was drilled to a depth of 805 meters 
by the Yugoslav contractor Naftagas, on 
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behalf of the NRA. The concession was 
owned completely by the NRA, who con- 
tracted Naftagas and several other compa- 
nies to drill the well on its behalf. The well 
was part of Jordan’s National Independent 
Oil Exploration Program, which up until 
1981 has concentrated only on seismic sur- 
veys. Before 1981, only four wells had been 
drilled based on these surveys. By mid-1982, 
the entire country was to have been covered 
by seismic surveys, with new efforts being 
placed on sites where potential oil-bearing 
formations had been located. After the Naf- 
tagas well, the NRA planned to drill several 
other wells in the area. 

All petroleum refining in Jordan was 
carried out by the Jordan Petroleum Refin- 
ery Co.’s 35,000-barrel-per-day refinery at 
Zarqa. Output from the refinery has been 
running at full capacity of over 12 million 
barrels per year of refined products since 
1979. The entire output of the plant was 
sold domestically. Crude oil supplies for the 
refinery were supplied by Saudi Arabia, 
through the Trans-Arabian Pipeline (TAP- 
line). The third phase of the refinery's 
expansion project was underway in 1981, 
which was to raise input capacity to 60,000 
barrels per day of crude oil. New hydro- 
cracker and distillation units were being 
added by Industrialexport of Romania, 
along with a new LPG production plant, at 
a total cost of about $175 million. Increased 
output from the refinery was to be more 
than adequate to meet the country's domes- 
tic needs. The expansion project was to be 
completed by the end of 1982. 

Also under construction at Zarqa was a 
small petrochemical project attached to the 
refinery. The unit, being built under the 
overall engineering contract of Rio Rodano, 
was designed to produce 8,000 tons per year 
of polyester, 4,000 tons per year of plasti- 
sizer, and 5,000 tons per year of polyvinyl 
chloride. The plant was to use imported 
phthalic anhydride, glycols, styrene mono- 
mer, and oxo-alcohols as feedstock. The 
project was to be completed by the end of 
1982. Other projects under consideration by 
the Jordan Petroleum Refinery included 
plans to increase the crude oil pipeline 
capacity into the refinery, construction of 
six new petroleum product distribution sta- 
tions, and construction of an aviation fuel 
pipeline and distribution center at the 
Queen Alia International Airport. 

In addition to its newly discovered crude 
oil potential, Jordan also possessed about 
1.3 billion tons of good quality oil shale in 
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the Lajjun area, near Karak in central 
Jordan. Klóckner Werke A.G. and Lurgi of 
the Federal Republic of Germany was con- 
tracted to do a $630,000, 17-month prefeasi- 
bility study for a 50,000-barrel-per-day re- 
torting plant at Lajjun. Results of the study 
were not available by the end of the year. 
Other mineral projects being evaluated 
by the NRA were several phosphate mining 
support projects; a bromide products and 


caustic soda plant based on Dead Sea 
brines; a magnesium and porcelain clay 
plant, also utilizing the waters of the Dead 
Sea; a potassium sulfate project; and a 
feldspar mining project. A general geologic 
survey of the kingdom was also continuing 
in 1981 to pinpoint important geologic areas 
for specific purposes, such as for mining, 
location of wells, and planning industrial 
ventures. 


Table 4.—Jordan: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
sea metal including alloys, all as 
Chromium: Oxides and hydroxides ~~ __ oe 
Copper metal including all forms . 1,324 
Iron and steel: 
JJ RR 11,574 
Semimanufactures 7,994 
Oxides and h idees 
Metal including alloys, all forms .. —_— 1,780 
Tm metal maet incide acing alloys, 
Seve kilograms. _ eee 
5 
oder and hydroxidess 47 
— including alloys, all forms a 173 
Ash and residue containing non- 
ferrous metall 766 
Alkali, alkaline-earth, rare-earth 
metal € 
NONMETALS 
Abrasives, n.e.s.: 
at ural: Pumice, emery, corundum, 12 
Grinding and polishing wheels and _ : 
Ge a ae 
%%%” mmu eme e 107 
Cla clay products: 
. 13.286 
N 8 959 
onrefractory ____.._.____ 
Refractory including noncla 
brick F 3,107 
Fertilizer materials: 
Phosphatic..... thousand tons. 2,155 
Other including mixed |... 50 
Manufactured: 
Nit nous |.. ---------- 122 
Phosphatic _ - - -- - -------- 
na -oregana a eh 
Gypsum and plasterg 129 
Pigments, mineral: Natural, crude __ _ — E 
Pyrites, unroasted |... S 
Salt and brines |... To 554 
Sodium and potassium compounds, n.e.s.: 
Caustic potash ___.___.______-_ "S 
Caustic soa —— 5 145 
Sodic and potassic peroxides _ — — _ — — 
Stone, sand and gravel: 
stone: 
Crude and partly worked 111,588 


Destinations, 1980 
1980 ; . 
soe Other (principal) 
800 -- Lebanon 509; Syria 124; Kuwait 106. 
23 — All to Syria. 
605 Lebanon d 257 Belgium 91: Kuwait 72. 
820 Lebanon 724; S oria : 
7,431 -- Iraq 5,571; Saudi Arabia 1,540. 
171 Ze Lebanon 120; Saudi Arabia 33; Syria 
100 _. All to Belgium. 
115 _. All to Saudi Arabia. 
165 -- Saudi Arabia 137; Syria 28. 
150 _. All to Lebanon. 
30 — All to Syria. 
40 x Many eo Saudi Arabia. 
91 _. Iraq 60; Saudi Arabia 29 
2,552 -. Saudi Arabia 1,428; Lebanon 719; 
Syria 354. 
17,909 ut Labanon 15,431; Kuwait 1,835; Syria 
5,854 -- Saudi Arabia 5,221; Iraq 95. 
3,509 -- Saudi Arabia 1,805; Iraq 1,704. 
3,623 md India 628; Turkey 432; Romania 388; 
Poland 294. 
210 Lebanon 148; Abu Dhabi 50; Saudi 
Arabia 17. 
51 cS All to Lebanon. 
6 — All to Syria. 
8411 .. Kuwait 220; Saudi Arabia 71; Iraq 50. 
85 -- All to Saudi ia. 
17,981 -— Syria 8,716; Iraq 6,895; Kuwait 2,194. 
32 _. All to Netherlands. 
108 _. Syria 78; Saudi Arabia 25. 
74 -- Syria 58: Iraq 16. 


122,908 = * e Iraq 14,959; Lebanon 
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Table 4.—Jordan: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodi 1979 1980 : 
id parsing Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel —Continued 
Dimension stone —Continued 
Workeedld -_-- 62,227 62,887 -—- Kuwait 45,184; Iraq 8,538; Saudi 
Arabia 1, 196. 
Gravel and crushed rock... 2,604 872 — Iraq 201; Kuwait 135; Syria 20. 
Sand excluding metal-bearing .. . — — — 8,098 795 -. Kuwait 435; Saudi Arabia 358. 
: Sulfuric acid 217 264 -. All to Saudi Arabia 
Talc and natural steatite__________ T 1,055 -- Kuwait 779; Saudi Arabia 210; 
Lebanon 66. 
Other: 
— hydroxides, peroxides of 
parium, magnesium, strontium _ _ — 5 Em 
REA an EINST RUD ERU TA 127 71 mm Syria 30; Lebanon 29; Kuwait 12. 
materiis of asphalt, asbestos 
r 5 
e J ECT ERENR 121 81 — All to Saudi Arabia. 
MINERAL A AND RELATED 
Asphalt and bitumen, natural - - - - - 14 zà 
; incl briquetss zs 98 — All to Saudi Arabia. 
Coke se mico ko „ ee 17 -- Syria 14; Abu Dhabi 3. 
Petroleum refinery products: 
line 42 gallon barrela - 2,891 4,833 -— Syria 3,144; Saudi Arabia 1,189. 
Kerosne o ---- 142 us 
Lubricants. - - -- ------- Uu cuc 956 1,188 -- Syria 864; Iraq 184; Lebanon 119. 
Table 5.—Jordan: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 : 
ee Lions Other (principal) 
METALS 
Alumin 
Oxides aad aie clos: 3 110 54 -- Mainly from United Kingdom. 
Metal including all 
Unwrought including waste and 
scrap ERN 94 90 — say 49; STHA Arabia 25; West 
Semimanufactures . 4,610 4,611 124 Greece dr Lebanon 614; Hong 
ong 57 
Pl lowroug metal including alloys 
ught including waste and scrap 442 Su 
ufacture s 626 495 37 Poland 260; United Kingdom 76; 
Gold metal including all ht cee d 
metal inclu oys, unwroug 
and partly wrought ....troy ounces... 4,823 EE 
Iron and steel: 
BOTRp. ue AAA EE ENE 5,852 4,471 m Saudi Arabia 1,849; Kuwait 1,800; 
Lebanon 637. 
Pig iron, ferroalloys, similar materials 20, 2A, ae dia 16,900; Lebanon 6,866 
Steel, primary form 69,199 60,425 11,732 U.S.S.R. 15,867; West German 
10,040; Mozambique 9,998. 
Semimanufactures 
Bars, rods, angies, shapes, sections 190,859 114,075 359 Italy 12,253; Czechoslovakia 11,076; 
mania i 
Universalis, plates, sheets |... 62,446 88,114 326 Japan 12, 511; Czechoslovakia 4,023; 
est German 3,515. 
Hoop and strip- - - -- ------- 515 149 im iraq 54; Czechos ovakia 30; Austria 
Rails and accessories 96 em 
7 NE MUERE 4,998 3,312 E oan 957; Poland 600; U.S.S.R. 
Tubes, pipes, fittings ________ 69,350 50,842 462 France 18,426; Japan 8,037; Italy 
Unspecified 384 900 ze Japan 449; Italy 197; West Germany 
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Table 5.—Jordan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 
METALS —Continued 


Lead: 
Oxides and hydroxides _________ 
Metal including alloys, unwrought in- 
cluding waste and LT 3 


, Semimenufactures TT 


Zinc: 
Oxides and hydroxides 
Metal including alloys: 
Unwrought including waste and 
scra 


Other: 

Ores and concentrates 

Ash and residue containing non- 
ferrous metaassss 

Alkali, alkaline-earth, rare-earth 
metals, mercury ______.___-_~- 

Base metals including alloys, all forms 

NONMETALS 


Abrasives, n. e. s.: 
. Pumice, emery, corundum, 


Cryolite and chiolite - 
Diatomite and other infusorial earth .. _ _ 
Feldspar, fluorspar, similar materials 


Fertilizer materials: 
Crude and manufactured: 
Nitrogenounss 


Ammonia --—--—------------- 
Graphite, natural 
Gypsum and plasters __________-~~- 


Lime ,, ONE: 
Pigments, mineral: 
Natural, crude ____________~_~- 
Iron oxides, processed... 
Precious and semiprecious stones, natural 
and synthetic... - -- - ---- value 


tes, unro aste 
Ht and br bines n 


Sodium and potassium compounds, n. e. s.: 
Caustic 
Sodic and potassic peroxides |... 


See footnotes at end of table. 


1979 


560 
211 
678816 
4.760 
823 


11,857 


891 
67 


212 
415 


15,180 
19,784 


994 
3,909 


251 
1,337 
1.836 

167 
1,108 

$261,033 
1,739 


808 
586 


1980 


63 
330 
936 


422,525 
2,613 
1,335 

11,798 


4,633 


United 
States 


Sources, 1980 
Other (principal) 


United Kingdom 1,053; Bulgaria 40. 
Saudi Arabia 1,801; Kuwait 172. 


All from West Germany. 

All from United Kingdom 

United Kingdom 311; Weet Germany 
190; Belgium 151. 


West Germany 75; France 2. 


Belgium 799; Saudi Arabia 8. 
Japan 271; Belgium 129. 


Turkey 36; Netherlands 7. 
Mainly from Turkey. 


Italy 45; Turkey 13; Syria 5. 
Hay 255; West Germany 87; Japan 


rus 285. 

public of Korea 
2 122 867 Japan 19,495. 

United nited Kingdom 1, 1, "146; Syria 968; 


Greece 470; United Kingdom 362; 
Cyprus 200. 
ger ata Lebanon 1,888; Greece 


France 1,902; Austria 966; United 
Kingdom 451. 


inoa 169; Italy 50; United Kingdom 


Iraq 8,358; Lebanon 4,801; Nether- 
lands 2,726. 
d 13 967: Iraq 957; Austria 


Lebanon 100; Netherlands 36. 
Bi neo s uM 2,954; Austria 1,000; 


Syria! 120; Kuwait 11. 

Lebanon 9. France 5. 

Lebanon 1,150; Syria 890; West 
Germany 400. 

All from Lebanon. 


Belgium 145; China 40; Syria 20. 
Lebanon 292. West Germany 88; 
India 30. 


02111857 Kingdom $275,142; Belgium 

Italy 400; Soda 

Lebanon 618, K alit 336; Saudi 
Arabia 329. 


Italy 1,840; Lebanon 117; Kuwait 110. 
Denmark 50; Italy 50; Weat Germany 
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Table 5.—Jordan: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodi 1979 1980 : 
* uen Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 8,034 9,001 -- Italy 3,727; France 3,000; Lebanon 
Dolomite, chiefly refractory grade’ . - 796 VC 
omite, e e.- T 
Gra - 3 2,069 2,490 -- Lebanon au ; Italy 882; Saudi 
Limestone excluding dimension ae 43 -- Spain 22; Austria 21. 
Sand excluding metal- bearing 1, 1,260 -- Spain 512; ; Syria 400; United 
Kingdom 312. 
Other than colloidal |... 758 1,144 - 588; France 320; West Germany 
Colloidal ...........--- 644 834 RS Iraq 245; West Germany 71; United 
Sulfuric acid 713 651 ius e 255; Lebanon 250; Belgium 
Talc, steatite, soapstone, pyrophyllite 218 746 28 China 235; France 177; India 120. 
Crude a 16 30 Austria 20; United Kingdom 13; West 
Halogen xs 55 (3) Indie d "2 United Kingdom 18; Saudi 
aes dross, similar waste from 
ufacture of iron and steel == 73 -- [ndia 41; China 32. 
ci erm of t, 
cements, non- 
tees he Sd PEERS 2,662 2,475 68 Lebanon 1,510; France 297; Italy 130. 
MINERAL FUELS AND RELATED 
t and bi natura]. |... 2 262 Syria 132; United Ki 123. 
M MN e XR 241 Ba Atria 210; ; Franoe: -West 
rmany 
Coal, all grades including briquets .. _-— 783 183 28 we Germany 120; Taiwan 23; Italy 
Coke and semicoke. |... 253 1,301 6 Lebanon 981; Syria 176; West 
Germany 88. 
Hydrogen, helium, rare gases 51 46 m Kuwait 31; Belgium 15. 
Petroleum: 
thousand 42-gallon barrels. . 12,700 12,868 -- Mainly from Saudi Arabia. 
marines), produce 
e- 42 gallon barrels. - 109,013 1,111 -- All from Saudi Arabia. 
White spirit do... sw 1,825 — 8 1,124; Lebanon ud 
Lubric ante . 126,825 143,081 19,765 Netherlands 80,538; United Kingdom 
30,314; Belgium 184 305 
Mineral jelly and wax . do ... 1,714 314 __ All from West Germany. 
Liq petroleum gas 
do____ 42,053 157,596 — "éd Roi Lebanon 50,308; Kuwait 
Bitumen and other residues mE 
do... m" 302 2E All from Belgium. 
Bituminous mixtures. do- 3,007 1,400 52 ir Germany 1 United Kingdom 
France 16 
Unspecified |... ... do... 1,114 2,583 335 France 909; 2 909; "ug Arabia 587; 
um 39 
Mineral tar and other coel-, petroleum-, 
and gas-derived crude chemicalnss MUS 263 eae France 250; Lebanon 13. 
"Revised. 
Less than 1/2 unit. 
LEBANON 


Lebanon’s mineral industry did not fare 
particularly well in 1981, along with most of 
the other sectors of the economy. The period 
of economic expansion, which began in 
1980, carried over into the first quarter of 
1981, but with the outbreak of hostilities 


in April 1981, economic activity came to a 
standstill. As calm was reestablished in the 
third quarter, the economy began to recover 
as well, with industrial production increas- 
ing, spurred mostly by a miniboom in the 
construction sector and remittances from 
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Lebanese working abroad. Lebanon's GDP 
increased about 2.3% in 1981 from $4.08 
billion in 1980 to $4.17 billion in 1981. Per 
capita income for 1981 was estimated at 
$2,200. Nearly one-half of the country's 
national income was supplied by Lebanese 
who fled during the Civil War to neighbor- 
ing oil-rich Arab countries. It was estimated 
that remittances from these workers were 
averaging $150 to $200 million per month.!* 

Despite the poor security situation that 
prevailed during much of the year, Leba- 
non's exports rose about 30% in 1981 com- 
pared with that of 1980. Total exports for 
the year were valued at $1.3 billion. Ex- 
ports, which were directed mainly toward 
Iraq, Saudi Arabia, Jordan, and Syria, were 
made up primarily of construction materi- 
als, vegetable products, chemicals, and tex- 
tiles. Industrial exports were valued at $540 
million, reflecting a 25% increase over that 
of 1980. Lebanon’s industrial exports to 
Arab countries constituted 90% of its total 
industrial exports in 1981. The value of 
Lebanese imports declined in 1981 to $2.7 
billion from $2.9 billion in 1980. 

Even with exports up and imports down, 
Lebanon continued to run a deficit in the 
balance of trade, equivalent to $1.4 billion 
in 1981. Since the Civil War in 1975, how- 
ever, the country has finished the year with 
a substantial surplus in the overall balance 
of payments. This surplus was created by 
remittances from Lebanese working abroad 
and both official and unofficial assistance to 
the Government, mainly from other Arab 
countries. 

Lebanon’s mineral sector consisted of re- 
fining imported petroleum and the produc- 
tion of cement, iron and steel products, 
gypsum, lime, and salt. Production of ce- 
ment and salt increased in 1981, but output 
of refined products, iron and steel, and lime 
dropped considerably. The value of nonfuel 
mineral production in 1981 was $2.23 mil- 
lion. 

Lebanon’s two refineries at Zahrani and 
Tripoli operated intermittently during 1981 
because of disruptions in crude oil supply 
and direct attacks on the refinery units or 
their supply lines. The Mediterranian Re- 
fining Co.’s (Medreco) refinery at Zahrani in 
southern Lebanon had a capacity of 17,000 
barrels per day of crude oil input. The 
Medreco refinery was owned jointly by Cal- 
tex (50%) and Mobil Oil Corp. (50%), both 
U.S. companies. The refinery was shutdown 
in April 1981 as a result of damages sustain- 
ed from air and rocket attacks around 
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Sidon, which lies just a few kilometers 
north of the refinery. The refinery resumed 
operations in late May but was forced to 
shutdown several times again later in the 
year to repair damages or await crude oil 
shipments. 

The Tripoli refinery, located in Tripoli in 
northern Lebanon, had a throughput capac- 
ity of 35,000 barrels per day of crude oil. 
The refinery was able to maintain fairly 
continuous operation, despite almost 
monthly interruptions in supply. The Trip- 
oli facility was owned entirely by the Gov- 
ernment, and its output was used to satisfy 
domestic requirements, while output from 
Medreco was either exported or sold within 
the country. The Government, which paid 
the bill for crude oil imported for the Tripoli 
refinery, incurred a deficit of $215 million 
in 1981, mainly owing to Government subsi- 
dies on petroleum products produced within 
the country. Also to blame was the failure 
of several Government departments to pay 
their oil bills, in particular, the Electricity 
Authority, which owed the Oil Ministry 
about $200 million. Lebanon's petroleum 
import bill, for both crude and refined 
products, reached $580 million in 1981. 

One of the more interesting aspects of 
Lebanon's petroleum situation was its re- 
lations with the countries and companies 
that supply its oil. Most of the country's oil 
was supplied by Saudi Arabia through 
TAPline, which was owned and operated by 
TAPline Inc., a U.S. company. Late in the 
year, however, Iraq began to deliver oil 
through the Iraq Petroleum Co. (IPC) pipe- 
line from Kirkuk, Iraq, through Bainyas, 
Syria, to Tripoli, Lebanon. The Tripoli spur 
of the pipeline had been closed since early 
1976 because of disputes over transit fees. 
While the opening of the IPC pipeline 
marked a bright spot for Lebanon in 1981, 
its relations with TAPline were discordant. 
Four times in 1981, TAPline suspended 
deliveries of crude oil to Lebanon for unpaid 
bills. Saudi Arabia, at one point, stepped in 
to pay Lebanon's outstanding debt, but 
relations between TAPline and Lebanon did 
not improve, and the Government was con- 
stantly trying to maintain adequate sup- 
plies of crude oil and to prevent shortages of 
refined products within the country. 

The cement industry in Lebanon fared 
better than most in 1981, with output reach- 
ing 2.39 million tons, an 8.6% increase over 
that of 1980. Cement consumption in the 
country averaged just over 2 million tons in 
1981, leaving the balance of production 
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for export. Some of the cement sold locally 
was resold to neighboring Arab countries, 
however, and the total value of cement 
exports was estimated at $30 million. There 
were three cement plants operating in Le- 
banon in 1981, all located in Chekka. The 
plants were owned by private shareholders 
within the country. Production capacity at 
the Société des Ciments Libanais plant was 
1.8 million tons per year. Capacity at the 
Cimenterie Nationale S.A.L. plant was 1 
million tons per year, and at the Société 
Libanais des Ciments Blanc, 160,000 tons 
per year. Limestone and gypsum for clinker 
production was quarried in the country. 
Lebanon also produced a small quantity 
of steel and fabricated aluminum, all from 
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imported scrap and aluminum. The electric 
steelmaker, Lebanon Steel Mill Co. in Trip- 
oli, had an annual capacity of 100,000 tons 
of reinforcing bars, and the Consolidated 
Steel Lebanon S.A.L. plant in Bablos- 
Amchit had a rerolling capacity of 180,000 
tons per year of bars and 60,000 tons per 
year of sections. The Société Nationale des 
Tubes S.A.L. also produced a small quantity 
of galvanized steel pipe. The production of 
semimanufactured steel was below 200,000 
tons in 1981. Two aluminum semifabricat- 
ing plants also operated in Lebanon in 1981, 
with a combined capacity of 5,000 tons per 
year of extrusions and 15,000 tons per year 
of rolled products. The output for 1981 was 
estimated at 2,000 tons. 


OMAN 


Oman's mineral development plans 
centered around petroleum refining, natu- 
ral gas production and processing, and cop- 
per and cement production. The most prom- 
ising prospect in the nonfuel minerals sec- 
tor was the copper mine and smelter com- 
plex at Sohar that was scheduled to begin 
production in 1982. Despite the Oma- 
ni Government's attempt to diversify the 
economy away from petroleum dependence, 
revenues from oil exports remained as the 
single most important source of funds to 
drive the country's economic development. 
In fact, based on the most recent data 
available, Oman's economy was actually 
becoming more dependent on oil, with pe- 
troleum revenues accounting for about 72% 
of the 1981 GDP estimated at $5.86 billion." 
This represented an increase of almost 4 
percentage points above the 1980 level, and 
a full 10 percentage points above that of 
1979 when oil revenues accounted for 62% 
of the GDP. This growing dependence on oil 
was because very few other commodities 
were produced in Oman in exportable quan- 
tities and oil production also registered its 
first increase in 4 years in 1981. Receipts 
from petroleum exports accounted for 90% 
of the country’s export revenues. 

Oman’s second 5-year development plan 
(1981-85) was announced early in the year. 
The plan was expected to shape the course 
of economic development in the country by 
building upon the achievement of the first 
plan, which was devoted primarily to basic 
infrastructure. The top priorities of the 
second plan were to expand the network of 
public utilities and services to the less 
accessible regions of the country; to imple- 


ment a large-scale program to increase the 
availability of water resources; to assist the 
private sector in promoting investment in 
income-generating sectors such as agricul- 
ture, fishing, mining, and heavy industry; to 
expand the existing low-cost housing pro- 
gram; to train and maximize the potential 
of Omani workers; and to continue to ex- 
pand the country’s roads, ports, and air- 
ports. The stimulation of the private sector 
involved the allocation of funds to small 
enterprises, provision of interest-free loans 
to joint stock companies engaged in manu- 
facturing and mining, setting up an agricul- 
ture and fisheries credit bank, and giving 
direct support to farmers and fishermen. 
The Government also aimed at maintaining 
a ratio of gross fixed capital formation to 
GDP of 23.8%. About 65% of the invest- 
ments were to be made by the Government 
and the remaining 35% were to be made by 
the private sector. 

Petroleum production in Oman averaged 
328,240 barrels per day in 1981, a 16% 
increase over the 1980 level, and the highest 
average annual output since 1977. This rise 
in production represented a significant 
turnaround in the country’s oil industry, 
which, up until a few years ago, was ex- 
pected to continue to produce less oil every 
year and exhaust its known reserves by 
1995. Several moderate-sized discoveries in 
the late 1970’s and early 1980’s allowed 
Oman to revise its reserve estimate upward 
from 1.5 billion barrels in 1979 to 2.480 
billion barrels in 1980, and up again to 2.484 
billion barrels in 1981. Not less than five 
new commercial discoveries were made in 
1981, which seemed likely to boost the 
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country's reserves even further. 

The increase in production in 1981 was 
primarily a result of several new fields 
coming onstream in southern Oman, as well 
as the completion of a pipeline system to 
transport oil from the new production areas 
in the south into the existing network and 
on to the country's main export terminal at 
Mina-a-Fahal, just northwest of Muscat. 
Prior to 1980, the only oil-producing com- 
pany in Oman was Petroleum Development 
Oman (PDO), which was owned 60% by the 
Oman Government, 34% by Royal Dutch/ 
Shell of the Netherlands, 4% by Compagnie 
Francaise des Pétroles (CFP)Total of 
France, and 2% by Participations and Ex- 
plorations Corp. (Partex) of Portugal. PDO 
operated oilfields mainly in northern 
Oman, at Natih, Fahud, Lekhwair, and 
Qarn-Alam. The Qarn-Alam Field was 
PDO’s largest, with extensions of the field 
reaching several kilometers to the north- 
east and southwest. Output from these 
northern fields, while still constituting the 
bulk of production, declined in 1981 to about 
280,000 barrels per day from a high of about 
370,000 barrels per day in the mid-1970’s. 

In 1980 and 1981, production from PDO's 
southern and central fields began to take up 
the slack in production, and a new field was 
brought onstream in central Oman by Es- 
sence et Lubrificants de France (Elf) 
Aquitaine. Located in the Butabul region, 
550 kilometers southwest of Muscat near 
the Saudi Arabian border, the Sahmah 
Field was discovered in 1979 by a consor- 
tium led by Elf-Aquitaine. Sahmah crude oil 
had an API gravity of 43.5°, and a sulfur 
content of 0.14%. Production from the field 
averaged 11,300 barrels per day in 1981. 

The remainder of the country’s produc- 
tion was from the southern Dhofar Province 
fields, most of which were discovered in the 
late 1970’s. Production commenced in 1981 
from the Marmul, Qaharie, and Birba Oil- 
fields. Also nearing production were several 
small fields: Alpha, Beta, Gamma, Delta, 
and Rahab, all located within 20 kilometers 
of the main Marmul Field. These new fields 
in the south were connected to the main 
fields at Qarn-Alam by a 455-kilometer, 18- 
inch pipeline with a capacity of 70,000 
barrels per day. Dodsal Private Ltd. of India 
built the line, which began operating in 
January 1981, under the engineering and 
construction management of Kellogg Conti- 
nental BV. The pipeline connects with the 
main Qarn-Alam line, which in turn deliv- 
ers oil to the main export terminal at Mina- 
a-Fahal. 


1365 


Two other pipeline projects were under- 
way in 1981. The Oman Construction Co. 
was laying a 325-kilometer-long gas pipeline 
to connect the Saih Nihayda Gasfield in 
central Oman with the main lines at Mar- 
mul. The company was also building a line 
to link the Rima Oilfield, which was discov- 
ered in 1980, to the main Marmul-Qarn- 
Alam crude line. The Rima Oilfield was 
located about 100 kilometers northeast of 
Marmul, and only about 10 to 15 kilometers 
east of the existing crude oil pipeline. 

Exploration activity to Oman was boom- 
ing in 1981, spurred by the recent success of 
many companies, especially in the south of 
the country. New exploration efforts fo- 
cused mainly in blocks not held by PDO, 
usually in the northern and eastern part of 
the country. The Oman Petroleum Develop- 
ment Co. (OPDO,, a joint venture of Nippon 
Oil, Teikoko Oil, Mitsui Oil Exploration, 
and Nissho-Iwai, all of Japan, was awarded 
a 15,000-square-kilometer concession in 
block III in central Oman in October 1981. 
The company was conducting a detailed 
geological and geophysical survey of the 
area, and planned to spud their first well in 
September 1982. OPDC pledged to spend 
$104 million on exploration over 6 years, 
and agreed to a production split of about 
85:15 in favor of Oman. Elf-Aquitaine 
Oman, a subsidiary of Elf-Aquitaine of 
France was awarded a 27,000-square- 
kilometer onshore concession in eastern 
Oman. Elf-Aquitaine was to act as operator 
for a joint company composed of the Kuwait 
Petroleum Corp. and the International En- 
ergy Development Corp. and Sumitomo Pe- 
troleum Development Corp., both of Japan. 
Elf-Aquitaine was also active in two other 
concessions in eastern Oman, one of which 
contained the producing Sahmah Field. 

Not far from Elf-Aquitaine's new conces- 
sion in eastern Oman, Japex, a joint ven- 
ture company composed of Japan Petrole- 
um Exploration (85%) and C. Itoh Energy 
Development Corp. (1590), was awarded a 
4,400-square-kilometer block by the Oman 
Government in July 1981. In November 
1981, Indonesia Petroleum Ltd. purchased a 
10% equity interest in Japex. The block is 
located in the Wadi Aswad region of north- 
eastern Oman. The contract called for a 
minimum investment in the concession of 
$45 million over a 4-year period. 

Amoco Oman Oil Co, a subsidiary of 
Standard Oil Co. of Indiana (United States) 
was also awarded a 49,000-square-kilometer 
concession in northeastern Oman, extending 
from the United Arab Emirates border to 
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Muscat. The tract was relinquished by PDO 
in 1970. Amoco agreed to spend $70 million 
on exploration over a 7-year period, with a 
production split of 85:15 in favor of Oman. 
Amoco also held an 85.5% interest with 
Deutsche Schachtbau (9.5%) and Win- 
tershall A.G. of the Federal Republic of 
Germany in an offshore concession in south- 
eastern Oman, extending from Masirah Is- 
land to Sauquirah Bay. Another consortium 
composed of the Gulf Oil Corp. (35%) and 
Quintana International Ltd. (35%), both of 
the United States, and Occidental Petrole- 
um of Oman Ltd. (30%) spudded its fourth 
wildcat in the Sunaineh Concession in 
northwestern Oman in September 1981. 
One other wildcat was a gas well and the 
other two were dry. 

While all of Oman’s current production of 
crude oil was exported, the Government 
was in the process of building the country’s 
first refinery at Mina-a-Fahal. The refinery, 
under construction by Mitsui of Japan, was 
to have a capacity of 50,000 barrels per day 
and was scheduled to start production in 
early 1983. Late in 1981, the Government 
established the Oman Refinery Co. Ltd. 
(ORC) to manage and operate the refinery. 
The company, owned 99% by the Ministry 
of Petroleum and Minerals and 1% by the 
Central Bank, would obtain its require- 
ments of crude oil from PDO to meet the 
needs of the local market. Oman’s consump- 
tion of petroleum products averaged about 
11,000 barrels per day in 1981. The remain- 
der of the refinery’s output was to be 
exported. The Government also prohibited 
the importation of refined products as long 
as production from the refinery was suffi- 
cient to meet domestic demand. One of the 
first acts performed by the ORC was to 
contract Ashland Oil Co. of the United 
States to provide startup, management, and 
operational services for the refinery. 

Oman’s output of crude oil was marketed 
directly by the Government through PDO, 
by equity shareholders in the company, and 
by Elf-Aquitaine. Shell lifted about 165,000 
barrels per day of Omani crude in 1981, 
55,000 barrels per day of which was through 
a buyback agreement with PDO. The re- 
maining 110,000 barrels per day was its 
equity share. CFP-Total and Partex lifted 
about 15,000 barrels per day between them, 
and the remaining output was sold through 
third party contracts to Transworld Oil Co. 
(90,000 barrels per day), C. Itoh and Co. 
(20,000 barrels per day), Gulf Oil Corp. 
(10,000 barrels per day), Nippon Oil through 
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Nissho Iwai (10,000 barrels per day), Mitsui 
Bussan (7,000 barrels per day), and Fides 
Trust through Credit Suisse Banque (20,000 
barrels per day). The price of Oman’s crude 
oil started the year at $39.50 per barrel, 
declining to $34.50 by yearend. 

Natural gas was also assuming a greater 
importance in Oman’s economy in 1981. 
Associated gas produced at the country’s 
oilfields was either used to upgrade the 
crude oil in the pipeline stream, used for 
local energy requirements, or flared. Nonas- 
sociated gas was derived primarily from the 
Yibal Field, located about 100 kilometers 
northwest of Qarn-Alam, where gas re- 
serves were estimated at 5 trillion cubic 
feet. Yibal gas was liquefied at the Yibal 
NGL plant, the output from which was 
either delivered to the nearby LPG plant, or 
put into the Yibal-al-Ghubra pipeline. A 
second NGL plant was under construction 
at Fahud, 50 kilometers east of Yibal, and a 
third was planned for Lakhwair. The Yibal 
plant, completed in 1981, produced liquid 
propane and butane. The propane was uti- 
lized in cooling systems of various PDO gas 
plants, while the butane was purchased by 
the Oman National Gas Co. for bottling to 
meet domestic demands. Most of the output 
from the Yibal NGL plant was put into 
the 330-kilometer, 17-centimeter, Yibal-al- 
Ghubra pipeline. At Yibal-al-Ghubra, the 
gas was to fuel power generation and water 
desalination plants for the domestic net- 
work. The pipeline had a capacity of 130 
million cubic feet per day of gas. 

In December 1981, a branch of the main 
pipeline was completed that ran from 
Mureirat, which is along the Yibal-al- 
Ghubra pipeline, to Sohar, 250 kilometers 
north of Muscat. The gas pipeline, built by 
Dodsal of India, was designed to provide an 
energy source for the copper mine and 
refinery at Sohar and to provide gas for 
power generation to all the regions along 
the Batinah coast. Oman’s effort to utilize 
its reserves of natural gas for domestic 
purposes, while saving crude oil and refined 
products for export, was expected to pay 
substantial dividends in the future. By 1985, 
gas consumption was expected to rise to 129 
million cubic feet per day from increasing 
industrial demand. By that time, the sav- 
ings in oil consumption was to be about 7.9 
million barrels per year. 

The Sohar copper mine and smelter com- 
plex was Oman’s largest nonfuel mineral 
development project. The project was under 
construction by the Oman Mining Co. 
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(OMC), which was owned by the Govern- 
ment. Consultancy for the project was being 
handled by a team of experts from the 
Geological Survey division of the Australian 
Ministry of Trade and Resources. The com- 
pany planned to mine three deposits, Lasail, 
Aarja, and Bayda, all located 25 kilometers 
west of Sohar. Reserves at the deposits were 
estimated at 8 million, 3 million, and 1 
million tons, respectively, of 1% to 2% 
copper ore. The mining rate was to average 
9,000 tons per day of ore, giving the mine a 
life of 11 to 12 years. The mining method to 
be used was trackless, sublevel caving, with 
access to the deposit by declines. Output 
from the mine was to be concentrated and 
smelted into blister copper, and then re- 
fined. OMC added the plans for the 20,000- 
ton-per-year electrolytic copper refinery in 
1980 to allow for production of higher quali- 
ty copper, and also to permit the extraction 
of precious metals in the anode slimes. The 
initial development work on the project was 
begun in 1979, and by 1981, several main 
shafts had been dug. The initial date for 
completion was mid-1982, but owing to time 
and cost miscalculations, the project would 
probably not commence production until 
mid-1983. 

Oman's plans to build a steel plant have 
not been implemented. In 1980, Dastur 
Engineering of India carried out a feasibili- 
ty study for a 120,000-ton-per-year rolling 
mill to produce bars, sections, and wire rods 
in the Rusayl industrial zone near Muscat. 
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The mill was to be integrated with a gas- 
fired, direct-reduction sponge iron plant 
sometime later. Neither plan was acted 
upon in 1981, however, and Oman may have 
dropped the proposal in light of the rapid 
growth in regional steel production in the 
Middle East. 

The Oman Government was also involved 
in the construction of a cement plant in the 
industrial area at Rusayl. The 600,000-ton- 
per-year plant was under construction by 
Krupp Polysius A.G. of the Federal Repub- 
lic of Germany for the Oman Cement Co., a 
Government-owned company. Construction 
of the plant began in 1981, and was to be 
completed early in 1983. The Government 
also initiated a project to exploit a salt 
deposit at Quriyat, 60 kilometers southeast 
of Muscat. A $5.3 million refinery with an 
annual capacity of 8,000 tons of high-purity 
salt was to be completed in 1983. 

Finally, the Oman Government, through 
the Ministry of Petroleum and Minerals, 
planned to conduct a general geological 
mapping program to inventory the coun- 
try’s mineral resource potential. Several 
mineral deposits have already been located 
in the country, including 5 to 10 million 
tons of podiform chromite in scattered de- 
posits in the Oman Mountains, 8 to 10 
million tons of asbestos, 10 million tons of 
coal, and deposits of iron, lead-zinc, and 
manganese. Large reserves of gypsum and 
limestone for possible use in the country’s 
cement plant have also been located. 


Table 6.—Oman: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 


METALS 


Dun metal including alloys, semi- 
manufactures 
Copper metal including alloys, semi- 
manufactures 
Iron and steel metal, semimanufactures: 
rs, les, shapes, sections . _ 
Universals, p tes, sheets 


Wire 
Tubes, p fittings- - - -- - ----- 
Other: Base metals including alloys, non- 
ferrous scrap ~- s- a 


Destinations, 1980 
1980 United 


States Other (principal) 
4 Se All to United Arab Emirates. 
20 £e Do. 
979 MSN Do. 
67 Él Do. 
19 E Do. 
269 ium United Arab Emirates 263; Qatar 6. 
5,251 ee Pakistan 4,456; United Arab Emir- 
ates 650; India 142. 
3,290 ices All to United Arab Emirates. 
18 8 Do. 
27 NE Do. 
1 NR Do. 
354 EM Do. 
9 — All to United Arab Emirates. 
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Table 6.—Oman: Exports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodi 1979 1980 R 
ii Suae Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel 
i e, crude and partly 
EL uM E ps 352 ayes Mainly to United Arab Emirates. 
Limestone excluding dimension 1,988 6,484 ~- All to United Arab Emirates. 
Crude 2 be 
Building materials of asphalt, asbestos 
and cements, nometals 9,069 3,816 -- United Arab Emirates 3,063; Saudi 
Arabia 253. 
MINERAL EVEL AND RELATED 
Petroleum refinery : 
Gasoline 42-gallon barrels. - T 60 — All to United Arab Emirates. 
Kerosine and jet fuel. do- x 16 — Do. 
Distillate fuel oil |... ot. 955 15 SR Do. 
Lubricants- ----------- — 1.428 2,387 -- United Arab Emirates 2, 282; Yemen 
Arab Republic 105. 
Of iquefied l do 58 1,914 All to United Arab E 
eum Gs ; m to Uni rab Emirates. 
Bitumen d oder paid ues 
do... 24 12 es Do. 
Table 7.—Oman: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 : 
E pated Other (principal) 
METALS 
Aluminum metal including alloys, semi- 
manufi 55 nain prd 489 1,415 4 Bahrain 785; India 158; Lebanon 92. 
Copper metal including semi- 
manufactures |... d „ 144 161 3 uum Kingdom 58; Japan 35; India 
Iron and steel metal, semimanufactures: 
Bars, rods, angles, shapes, sections 60,262 58,013 21 Ja A 25,426; United Arab Emirates 
Universals, plates, aheet s 8,399 10,717 36 Japan 5,784; United Arab Emirates 
REPEAT RENTRER TEESE ONES 972 1,209 92 Japan 382; Italy 265; India 227. 
Tubes, pipes, fittings- - - - ------- 11,467 30,306 456 West German 45 x 5 ,550; Japan 6,237; 
France 
Lead metal n alloys, unwrought 
and semimanufactures (?) 21 ud United Kingdom 18; India 2. 
Silver metal including alloys, unwrought 
and partly wrought 
value, thousands $10 $15 Spas a $8; United Kingdom $6; 
n 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 8 MS 3 2 — Mainly from United 
Cement _ ------------------—-—- 522,675 685,094 (1) United Arab Emirates 2 10055 
Kenya 150,912; Romania 86, 494. 
Clays and clay products: Products, non- 
refr actor 5,088 3,861 34 A 1,898; United oe 634; 
Germany 6 
Fertilizer materials: 
CPG a ( AAA A 103 1,112 West Germany 405; United Kingdom 
293; India 100. 
Manufactured 3,181 6. 197 101 Italy 3,500; United Arab Emirates 
1, 152. West Germany 652. 
Gypsum and plasters _______.___- 211 250 8 India 8$; United Arab Emirates 51; 
Limé 2 oS es oe iade 1,173 1,448 (1) United Arab Emirates 1,288; India 
SON Mer KT P 1.831 2.335 4 United Arab Emirates 1,022; Nether- 


See footnotes at end of table. 


lands 569; China 420. 
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Table 7.—Oman: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 ; . 
9 Other (principal) 
NONMETALS —Continued 
Stone, sand and gravel: 
Dimension stone, crude and partly 
worked _________________ 1,205 2,402 Lis Paed . 1,288; Italy 
Gravel and crushed rock ________ 110 821 20 ^ United Arab Emirates 662; India 188. 
Limestone excluding dimension 831 1,430 3 inoia 1,210; United Arab tes 
Sand excluding metal-bearing . _ _ _ — 22 159 46 India 113. 
Other: Building materials vp asphalt, 
asbestos and fiber cements, unfired 
nonmetals__________________ 4,751 6,067 46 United Arab Emirates 3,320; India 
1,599: United Kingdom 535. 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
thousand 42-gallon barrels. - 1,573 1,338 Eus vee Arab Emirates 901; Bahrain 
Kerosine and jet fuel do 803 656 (1) 91 312: United Arab Emirates 
Distillate fuel olli do- 840 1.140 AR United Arab Emirates 522; Bahrain 
334; Singapore 234. 
Residual fuel oil —42-gallon barrels. — 13 4,003 bos United Are) reniretes do 8,996; United 
Lubricantz do- 108,507 151.389 8,904 Si re 53,907; United Kingdom 
240; 0; Bahrain 24,151. 
Other: 
Liquefied petroleum gas do- 61,805 53,221 (4) iur Arab Emirates 51,260; India 
Mineral jelly and wax . do z 409 409 ad 
Bitumen and other residues 
do. ... 116,200 270,785 — Bahrain 149, 1775 Singapore 63,824; 
Kuwait 32.791 


!Leas than 1/2 unit. 
3May include platinum-group metals. 


PEOPLE'S DEMOCRATIC REPUBLIC OF YEMEN 


Mineral resource development in the 
People's Democratic Republic of Yemen 
(PDRY) was only beginning in 1981. The 
mineral industry consisted of refining im- 
ported oil and production of salt from sea- 
water. Still, unverified reports of a commer- 
cial oil discovery in PDRY held out the 
possibility of improving the country's stand- 
ard of living, which was among the lowest 
in the region. 

PDRY's economy, lacking any real indus- 
trial sector, was largely tied to agriculture 
and fishing. The country was a British 
Colony until 1967, when Yemeni national- 
ists wrested control of the Port of Aden and 
the surrounding land from the British and 
formed an independent nation. The with- 
drawal of British forces and the closure of 
the Suez Canal, for which Aden was a major 
oil-bunkering facility, left the country near- 
ly penniless upon independence. Since that 
time, the Government of Aden has sought to 


promote the development of a balanced 
economy with agriculture providing a liveli- 
hood for most Yemeni, and the Port of Aden 
serving as the industrial center of the coun- 
try. Still, with its paucity of domestic re- 
sources matched only by its shortage of a 
Skilled work force, economic development in 
PDRY has been slow and difficult. PDRY's 
economy has remained fairly static over the 
past several years, due mostly to a lack of 
investment. Foreign trade in 1981 has been 
dominated by importation of crude oil, esti- 
mated at $850 million, and the export of 
refined products, valued at $750 million, 
leaving a deficit in petroleum trade of $90 
million. This deficit was incurred by the 
consumption of about 14% of the refinery's 
output within the country. Total exports 
from PDRY were valued at $800 million. 
About 75% of the nonoil exports were from 
the country's fisheries, with the remaining 
25% accounted for by tobacco, coffee, and 
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salt. Salt was exported mostly to nearby 
African countries. PDRY's imports were 
valued at about $1.55 billion in 1981, mostly 
for food, cement and construction materials, 
and industrial raw materials. This import 
level left the country with a trade deficit of 
about $700 million. Aden's current accounts 
balance was rescued by remittances from 
Yemeni working abroad, which amounted 
to about $550 million in 1981, and an inflow 
of foreign aid, equivalent to about $90 
million. This left the overall balance of 
payments with a deficit of about $60 mil- 
lion. 

PDRY's short- and medium-term econom- 
ic development plans were contained in the 
revised 1981-85 5-year economic develop- 
ment program. The plan was revised in 
October 1980 to replace the 1979-83 plan, 
the goals for which were considerod too 
ambitious given the country's lack of a 
Skilled work force. The new plan envisioned 
expenditures over the 5-year period of $1.68 
billion. In 1981, the Government budget, 
through which development funds were al- 
located, registerod expenditures of about 
$280 million based on revenues of about 
$260 million. Of the total investment spend- 
ing targets of the plan, the industrial sector 
was to receive the largest share (32%), 
while transportation received 17%, agricul- 
ture 14%, fisheries 8%, building and con- 
struction 12%, and services 17%. 

Recognizing the need for foreign exper- 
tise and capital for developing its resources, 
the centrally planned PDRY Government 
issued the Law for the Encouragement of 
Investment late in 1981. The new law was 
designed to encourage and protect all funds 
and fixed and movable property invested in 
the country by a foreign nation. Priorities 
were given to developing joint projects in 
cooperation with Yemeni investors. The law 
was developed and instituted to facilitate 
exploration and development of oil in the 
country. The urgency of law was due to the 
possible discovery of a commercial reservoir 
during the year. 

Many years of exploration and pros- 
pecting may have paid off for PDRY. It was 
reported in Platts Oilgram that the Italian 
state company, Azienda Generale Italiani 
Petroli S.p.A. (AGIP), discovered relatively 
high-quality crude oil in Hadhramaut, 
PDRY, near the Oman border. A test well 
flowed at 3,000 barrels per day of light 
crude according to the report, and AGIP 
was conducting further tests to determine if 
the field was commercial.“ In addition to 
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these reports, a Kuwait newspaper reported 
that several Soviet companies and Bras- 
petro, the international subsidiary of the 
Brazilian oil company, Petróbras Brasileira 
S.A., as well as AGIP, have shown that oil 
exists in commercial quantities in PDR. 
The Soviet Union, Brazil, and Italy were the 
only countries with companies actively ex- 
ploring for oil in the country in 1981. 
Braspetro signed an agreement with the 
Yemen National Oil Co. late in the year, for 
sole oil and gas exploration rights over a 
42,000-square-kilometer area between the 
Mahra and Hadhramaut Governorates. 
Braspetro was committed to drilling six 
wells in the concession area. While the news 
of AGIP’s discovery was greeted with ela- 
tion in the country, no confirmation from 
AGIP has been forthcoming. By the end of 
1981, it was difficult to determine whether 
the discovery, if it actually occurred, repre- 
sented the beginning of a new oil era for 
PDRY, as many of the country’s nationals 
seemed to believe. 

While most of the attention of the coun- 
try has been focused on the development of 
crude oil reserves, the Aden refinery has 
been gradually increasing its output of re- 
fined products from an average value of 
$157 million in 1975-78 to about $760 mil- 
lion in 1981. The Aden refinery, which is 
owned by the Government, was originally 
owned and operated by British Petroleum 
(BP) until it was nationalized in 1977. The 
refinery has improved its capacity utiliza- 
tion factor from less than 30% to about 50% 
in 1981 by importing crude oil and process- 
ing it for domestic consumption and by 
processing oil on behalf of other customers. 
Throughput for the refinery in 1981 aver- 
aged about 75,000 barrels per day compared 
with its 150,000-barrel-per-day design capac- 
ity. Customers refining crude oil at Aden in 
1981 were the Government for local con- 
sumption 10,000 barrels per day, supplied 
by Kuwait; the Kuwait National Petroleum 
Oil Co., 10,000 barrels per day; the Soviet 
Union, 10,000 barrels per day; Iran’s Na- 
tional Iranian Oil Co., 40,000 barrels per 
day; and France’s CFP-Total, 5,000 barrels 
per day. 

Late in 1981, PDRY’s Petroleum and 
Minerals Board (PMB) and Kuwait's Inde- 
pendent Petroleum Group (IPG) reached an 
agreement to increase the role of the Aden 
refinery in supplying petroleum products to 
the region, especially in East Africa, but 
also supplying any product shortages that 
might arise in the Middle East. The compa- 
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ny was to market middle distillates—heavy 
fuel oil, which, due to the oil hydroskim- 
ming process utilized at the refinery, repre- 
sents over 50% of its output. The IPG was to 
also market LPG from the refinery in the 
same area. The agreement also called for 
construction of new storage tanks, coopera- 
tion on shipping services, and the prepara- 
tion of a feasibility study for modernization 
of the refinery. The IPG also indicated its 
interest in undertaking petroleum explora- 
tion in PDRY. 

The Aden refinery was originally intend- 
ed to service East African and Middle East- 
ern markets, as well as to supply bunker 
fuel for ships transiting the Suez Canal. 
With the closure of the Suez Canal and the 
withdrawal of the British technicians, the 
refineries market was lost and the PDRY 
Government did not have the funds to 
modernize and stay competitive. IPG's plan, 
which was expected to take effect in 1982, 
seemed to be the first real hope of breathing 
new life into both the refinery and the 
country's economy. 

PDRY's nonfuel mineral development 
plans have, for the most part, taken a back 
seat to oil exploration. The Soviet Union 
has been active for several years in assist- 


Yemen Arab Republic announced a joint 
geological venture late in 1981 to search for 
minerals and water resources. The joint 
project was to be financed by a $36 million 
grant from the Arab Fund for Social and 
Economic Development. 

The two nonfuel mineral projects in the 
country that appear most likely to be under- 
taken involve salt and cement production. 
Unrefined marine salt was already pro- 
duced by the General Salt Organization's 
facility at Khawr Maksior. The plant, lo- 
cated northeast of Aden, produced about 
75,000 tons per year of unrefined marine 
salt by evaporating seawater. A small 


amount of this output was sold domestical- 


ly, with the remainder being exported 
mainly to Africa. Under the 1981-85 5-year 
plan, the Government planned to upgrade 
the facility by either expanding production 
capacity or installing a facility to refine the 
salt. No definite timetable for either of 
these projects had been announced. The 
Government was also planning, within the 
next 5 years, to construct a 250,000- to 
300,000-ton-per-year cement plant, utilizing 
locally quarried limestone and gypsum. The 
Government was in the process of locating 
and delineating limestone reserves in the 


ing in geological exploration and mineral country to supply the plant. 
prospecting in the country. PDRY and the 
QATAR 


The production of crude oil and natural 
gas continued to fuel the development of 
Qatar's economy in 1981, as petroleum reve- 
nues fostered an expanding nonoil industri- 
al sector. Despite its overwhelming reliance 
on crude oil exports, Qatar has in the past 
few years become a leading regional produc- 
er of petrochemical products, fertilizer, 
Steel, cement, and NGL. These industries 
were part of the Qatari Government's plan 
to diversify the economy away from total 
dependence on oil, and to develop produc- 
tive industries capable of earning income on 
their own. Qatar's nonoil era was not ex- 
pected to be as bleak as some OPEC nations, 
due to the presence of the huge North Field, 
one of the world's six largest nonassociated 
gasfields. This gas was to provide cheap 
energy to fuel Qatar's industries for many 
decades into the future. 

Crude oil exports, valued at about $5.62 
billion!* in 1981, accounted for 94% of the 
country's total exports and 90% of the 
Government's revenues. Total revenues 


from oil exports declined by only 1% from 
1980 to 1981, while total crude oil produc- 
tion declined by 1496 over the same period. 
Qatar was able to maintain its revenues 
near the alltime high by holding out on 
price reductions for its onshore Dukhan (40* 
API) and offshore Marine (36* API) crude 
oil until about mid-1981. In January, Duk- 
han crude was selling for $43.92 per barrel 
while Marine crude was slightly lower at 
$43.73 per barrel. These prices reflected a 
$6.50 per barrel premium over the official 
Government sales price. As the market 
began to soften, Qatar eliminated the pre- 
mium, and by October 1981, the official 
price was reduced to $35.45 for Dukhan and 
$35.30 for Marine. 

About 90% of the country's development 
expenditures and domestic services were 
provided by the Government through the 
national budget. With revenues in excess of 
$5 billion in 1980, Government expendi- 
tures were about 6096 of that level. In 1981, 
the Government spent even less, about $2.8 
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billion, while revenues were down slightly 
to $5.1 billion. Rather than being forced to 
maintain production at a certain level to 
fulfill budget requirements, as many other 
OPEC nations were, Qatar was more than 
happy to shut in some production and 
extend the life of its oil reserves. The main 
problem encountered by lower crude oil 
production was the consequent decline in 
associated gas output, which was used as 
fuel for industry, petrochemical feedstock, 
power generation, and water desalinization. 

Crude oil production in Qatar was under 
the management of the Qatar General Pe- 
troleum Corp. (QGPC), which was owned by 
the Government. QGPC was responsible for 
directing oil exploration, oil and gas produc- 
tion, petroleum refining and marketing, 
and supervision of petroleum projects under 
construction at the Umm Said industrial 
zone. Total crude oil production in the 
country declined from an average of 473,000 
barrels per day in 1980 to 402,000 barrels 
per day in 1981. About 9796 of this output 
was exported, with the remainder being 
refined for domestic purposes. Qatar re- 
duced its crude oil production about 18% in 
June 1981 in accordance with OPEC's deci- 
sion to limit production to bring about 
equilibrium in the world oil market. 

Oil was produced by QGPC from both 
onshore and offshore areas. All onshore oil 
production came from the Dukhan Field, 
which began producing in 1949. Production 
from the field declined from 228,000 barrels 
per day in 1980 to 210,000 barrels per day 
in 1981. Offshore production came from 
three main fields, Idd Al-Shargi, Maydan- 
Mahzam, and Bul Hanine. Average output 
from these fields averaged 192,000 barrels 
per day, down more than 21% from the 1980 
level. QGPC contracted the operation of the 
onshore and offshore oilfields to service 
companies. The Dukhan Service Co. and a 
consortium composed of BP, Royal Dutch/ 
Shell, CFP-Total, Mobil Oil, Exxon Corp., 
and Partex, were the main operators of the 
Dukhan Field; while Shell Service Co., a 
subsidiary of Shell Oil Co. (United States), 
was the main contractor for the offshore 
areas. 

QGPC was also responsible for oil explo- 
ration within the country. In 1980, all open 
areas both onshore and offshore were as- 
signed by the Government to QGCP. In 
1981, QGCP began an extensive seismic 
survey aimed at defining new land and 
marine structures that show considerable 
oil potential. A total of 2,120 square kilome- 
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ters of deep and shallow offshore areas, and 
550 square kilometers of onshore areas were 
surveyed during the year. QGPC also drilled 
a total of 50 wells during the year, with the 
total footage drilled reaching 95,000 meters. 
The new well count was down three from 
the 1980 level. Of the wells drilled, 29 were 
for development purposes, 19 were for water 
injection, 1 was for exploration, and 1 was a 
gas well. An experimental project for pow- 
ered water injection began in 1981 in the 
Dukhan Oilfield and was scheduled to run 
until 1983. At that time, results of the 
enhanced-recovery technique were to be 
analyzed, and a decision was to be made on 
whether to extend the project to the coun- 
try’s other fields. QGPC also announced a 
commercial oil strike close to the Bunduq 
Oilfield in the offshore area of Qatar. The 
Bunduq Field, which is shared jointly by 
Qatar and the United Arab Emirates, was 
shut down in 1979 owing to pressure main- 
tenance problems. The new strike reported- 
ly contained 40* API quality oil in commer- 
cial quantities, and the strike zone was 
located relatively close to the surface. No 
reserve figures were available by yearend. 
The find was made in the Arab-C zone on 
the Qatari side of the Bunduq Field. The 
Government indicated that the initial re- 
sults were promising and the field was 
likely to add considerably to Qatar's current 
4.6 billion barrels of proven oil reserves. 
QGPC's crude oil output was sold mostly 
under quarterly contracts to the sharehold- 
ers in the service companies and to Japa- 
nese contract buyers. Shareholders in Duk- 
han Service were entitled to lift approxi- 
mately 130,000 barrels per day, while Shell 
Service was allocated 145,000 barrels per 
day. Japanese customers, Mitsubishi, Sumi- 
tomo, and Mitsui, lifted 45,000 barrels per 
day, 30,000 barrels per day, and 20,000 
barrels per day, respectively, until spring 
1981 when they reduced their liftings to 
50,000 barrels per day total, owing to Qa- 
tar's high premium. Nissho-Iwai and C. Itoh 
each lifted 60,000 barrels per day in 1981. 
The remainder was sold on the spot market. 
Qatar's refined product output was to be 
substantially increased when the country's 
second refinery comes onstream in 1983. 
The National Oil Distribution Co., which 
was owned by QGPC, operated an 11,000- 
barrel-per-day refinery at Umm Said. This 
refinery has been unable to satisfy Qatar's 
domestic requirement for petroleum prod- 
ucts for several years, which meant sub- 
stantial imports for a country that is a large 
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exporter of oil. To remedy the situation, 
Qatar awarded Technip of France a $138 
million contract in October 1980 for con- 
struction of a 50,000-barrel-per-day refinery 
to be located at Umm Said. The contract 
included storage facilities for intermediate 
and refined products and new export facili- 
ties. The refinery was to leave a small 
surplus for export during the first few years 
of production. With the new refinery on- 
Stream, Qatar was expected to be self- 
sufficient in refined products until the mid- 
1990's. 

Qatar was beginning to rely more heavily 
on its reserves of natural gas rather than 
crude oil. Qatar produced associated and 
nonassociated gas from both onshore and 
offshore areas, and by 2000, Qatar was 
expected to derive 80% of its energy produc- 
tion from natural gas. Production of associ- 
ated gas in 1981 averaged 297 million cubic 
feet per day, which was less than one-half 
the amount the Government planned to 
produce for use as fuel and feedstock for the 
industrial ventures at Umm Said. Gas from 
the Dukhan Field was gathered and frac- 
tionated at a central plant at Fahalil, pipe- 
lined to power generators, and then pipe- 
lined to Umm Said. Onshore gas was also 
earmarked for the NGL processing plant 
NGL I. Offshore associated gas was deliver- 
ed to the parallel facility, NGL II, and also 
to the Qatar Petrochemical Co.'s stream 
crackers. Total demand for associated gas 
was nearly 600 million cubic feet per day, 
which included 150 million cubic feet per 
day for the Qatar Steel Co. (QASCO), 200 
million cubic feet per day for the NGL 
plants, 100 million cubic feet per day for the 
fertilizer plant, and the remainder for pow- 
er generation and water desalinization. The 
shortfall in production, which was due to 
Qatar's cutback in oil production, was 
made up by gas production from the nonas- 
sociated Khuff Field located onshore be- 
neath the Dukhan Oilfield. While the Gov- 
ernment of Qatar has tended to view the 
Khuff Field as a type of emergency energy 
reserve, it has been forced to tap the field in 
order to maintain production for the coun- 
try's industrial projects. Proven reserves in 
the field were only 817 billion cubic feet in 
1981, and at the current rate of extraction, 
could only be expected to last until 1990. In 
1981, 150 million cubic feet per day of Khuff 
gas was allocated for direct use by Qatar 
Petrochemical Co. (QAPCO). 

Qatar's two integrated NGL facilities 
(NGL I and NGL II) became fully operat- 
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ional in 1980, and produced about one-half 
of their rated capacity in 1981, owing main- 
ly to inadequate supplies of associated gas. 
NGL I was originally commissioned in 1975 
but was destroyed in an explosion in April 
1977. The facility was rebuilt and commis- 
sioned in late 1980 at a cost of about $300 
million. NGL I was designed to process 
associated gas produced onshore, while, 
NGL II, also completed late in 1980, was to 
process associated gas from offshore. NGL II 
was designed to process a maximum of 250 
million cubic feet per day of gas from 
offshore, which was to be supplied by pipe- 
line from the oilfields. Severe problems 
have been encountered since the gasline 
was commissioned in early 1980, owing to 
hydrogen-induced corrosion. The pipeline 
operated only intermittantly in 1981, and 
production and exports of LPG were ad- 
versely affected. LPG exports earned about 
$250 million during the year, which was less 
than one-half of the anticipated revenues. 
The actual full rated capacities of NGL I 
and II are as follows: 


NGLI NGLII 

Gas input 

million cubic feet per day 340 250 
Prop ane tons per day. . 140 220 
Butane do- 410 730 
Condensaatee do- 870 18 
Methane-enriched gas 

million cubic feet per day 140 110 
Ethane-enriched gas do... 24 28 


The propane, butane, and natural gaso- 
line were for export, while ethane- and 
methane-enriched gas were for feedstock in 
the petrochemical plant. Some of the residu- 
al gas and methane was also used by the 
steel mill, the fertilizer plant, and other 
power stations. The petrochemical plant 
also suffered from inadequate supplies of 
gas during the year owing to the problems 
at the NGL plants. 

Despite the rather dismal performance of 
the country's gas industry in 1981, the long- 
term picture appeared quite spectacular, 
owing to the presence of the huge North 
Field, formerly known as the Northwest 
Dome. The North Field was a nonassociated 
gasfield in the Permian Khuff Formation 
that contained measured reserves of 100 to 
120 trillion cubic feet of gas and indicated 
reserves of 300 trillion cubic feet, which 
made the field possibly the largest single 
concentration of nonassociated gas reserves 
in the world. Given the size of the find, the 
economic progress of the entire country was 
to depend on the development of the field 
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over the next half century and beyond. 
With the enormous task of planning and 
developing the field still ahead, the Govern- 
ment was, understandably, moving quite 
cautiously. Its current shortage of gas for 
industry seemed somewhat ironic, however, 
with a field of that magnitude located just a 
few kilometers northwest of the country. 
The QGPC, which was responsible for devel- 
oping the field, designed a two-phase plan. 
The first phase was to draw off 700 to 800 
million cubic feet per day of gas to be 
processed for local consumption; that is, 
in industry, power generation, the NGL 
plants, and for petrochemical feedstock. 
The domestic requirements would eventual- 
ly rise to about 1 billion cubic feet per day. 
The second phase of the plan would be to 
use another 1.0 to 1.4 billion cubic feet per 
day of gas to produce 6 to 7 million tons of 
LNG annually for export. 

The initial Government plan was to have 
QGPC be the sole owner of the offshore 
production facilities, and allow foreign part- 
ners to take a 2096 share in the LNG plant. 
The plant was to be located at Ras Laffan 
and connected to Umm Said by pipeline. 
Foreign companies, with experience in LNG 
plant construction, would be allowed a 1596 
share in the operation with the remaining 
5% going to Japanese companies with expe- 
rience in transportation and marketing. 

QGPC estimated the cost of developing 
the field and processing plant at $5 to $6 
billion. Foreign companies submitted pro- 
posals for developing the project in 1980, 
and QGPC evaluated them during the year. 
In 1981, the QGPC asked the interested 
companies to submit revised proposals that 
would conform to new guidelines set down 
by QGPC. The guidelines related to legal 
aspects of the partnership and project, the 
formation of an LNG company with its 
marketing and shipping costs, and the oper- 
ator's fees. Companies who submitted pro- 
posals were Wintershall AG of the Federal 
Republic of Germany, who already held a 
production-sharing concession with QGPC 
covering the southern portion of the field; 
BP; Roy M. Huffington Co. of the United 
States; CFP; and Royal Dutch/Shell. The 
Japanese companies in the running for the 
5% share were Mitsubishi, Mitsui, Sumi- 
tomo, C. Itoh, Marubeni, and Nissho-Iwai. 
Exxon was also a late comer to the main 
bidding when it reentered negotiations with 
QGPC after backing away in mid-1981. 

Development of the field was not ex- 
pected to begin until 1983-84, with the first 
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gas production in phase one beginning in 
1985-86. Given Qatar's expected extraction 
rate of 2 to 2.4 billion cubic feet per day, the 
measured reserve figure would give the 
North Field a productive life of 115 to 135 
years. Using the indicated reserve figure, 
life of the field would range from 345 to 405 
years, a statistic that is certainly not being 
ignored by either the oil-producing compa- 
nies or oil-consuming nations of the world. 

QAPCO's $770 million petrochemical 
complex at Umm Said came onstream in 
February 1981. QAPCO was a joint ven- 
ture of QGPC (84%) and Charbonnages de 
Francaise (10%). The main plant was built 
by Technip of France under a $220 million 
lump-sum turnkey contract that was award- 
ed in 1977. The main units of the plant were 
an ethylene steam cracker supplied by 
Technip; a $112 million polyethylene unit 
built by Coppee-Rust of Belgium; a $227 
million, 50-megawatt power station sup- 
plied by Turbotechnica of Italy; and $81 
million worth of storage, shiploading, and 
ancillary facilities built by Japan Gasoline 
Co. The complex utilized ethane-enriched 
feedstock from NGL I and II to produce a 
maximum of 280,000 tons per year of ethyl- 
ene, 140,000 tons per year of low-density 
polyethylene, and 46,000 tons per year of 
sulfur. During the year, QAPCO produced 
about 110,000 tons of low-density poly- 
ethylene, 63,000 tons of ethylene, and an 
unspecified quantity of sulfur. About 30,000 
tons of low-density polyethylene was ex- 
ported. The low utilization factor was due to 
inadequate supplies of gas from the NGL 
plants. 

In August 1981, QAPCO awarded Mitsui 
Shipbuilding of Japan a $50 million con- 
tract for process technology for a new 
70,000-ton-per-year high-density  polyeth- 
ylene plant to be built alongside the other 
plant at Umm Said. The project, for which 
bids were invited in July 1980, was schedul- 
ed for completion in 1984. It was to use 
ethylene from the Umm Said complex as 
feedstock. Mitsui and Co. also signed a 3- 
year contract with QAPCO to purchase and 
market 35,000 tons per year of sulfur from 
the petrochemical project. Sulfur deliveries 
began in late August 1981. 

The Qatar Fertilizer Co. (QAFCO) pro- 
duced at about 85% of its capacity in 1981 
owing to the lack of natural gas feedstock. 
The QAFCO complex, located at Umm Said, 
consisted of two twin trains for ammonia 
and urea production. QAFCO-1, which came 
onstream in 1976, could produce 900 tons 
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per day of ammonia and 1,000 tons per day 
of prilled urea. QAFCO-2 began preducing 
in 1978, and effectively doubled the plant's 
capacity. Total annual output capacity of 
the complex, in contained nitrogen, was 
488,000 tons (N) ammonia, and 304,000 tons 
(N) urea. The plant utilized associated gas 
from the Dukhan Oilfield and residual gas- 
es from the NGL plants. QAFCO was owned 
10% by the Government of Qatar, 25% by 
Norsk Hydro AS of Norway, and 1% by 
Davy Powergas Ltd. and 2% by Hambros 
Bank, both of the United Kingdom. Qatar 
was also planning to build two organic 
fertilizer plants to be financed by an $84 
million budget allocation for development 
in the industrial and agricultural sectors. 

The Qatar National Cement Co. increased 
its cement production nearly 25% in 1981, 
to almost 200,000 tons. Demand for cement 
in the country was estimated at 750,000 
tons annually, however, and the bulk of the 
country's supplies had to be imported. The 
Redco Cement Co. of Qatar purchased most 
of the country's import requirements from 
Arabian Bulk Trade of Saudi Arabia, who 
obtained most of their supplies from Japa- 
nese producers. Qatar increased its pur- 
chases of cement from 500 to 1,500 tons per 
day to meet the country's requirements. 
Current production was to increase 100,000 
tons per year when a new grinding mill is 
installed at the National Cement plant at 
Umm Bab next year. 

Qatar's Industrial Development Techni- 
cal Center recently announced the discov- 
ery of large deposits of gypsum, celestite, 
and shale. The discoveries followed a com- 
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prehensive geologic survey of the country. 
Qatar already produced dolomitized lime- 
stone and chalk-limestone at Umm El-Afai 
for use in cement production at Umm 
Bab. Gypsum was also discovered near 
Al Nafkah. Building sand was also ex- 
tracted and washed at a new plant near 
Almirkhiya. 

QASCO has been one of the gulf region’s 
prime examples of industrial diversifica- 
tion. QASCO was one of the first direct- 
reduction-based steelworks to come on- 
stream in the Middle East, bringing its 
400,000-ton-per-year Midrex direct-reduc- 
tion plant into production in 1978. The 
Midrex unit, located at Doha, serves two 70- 
ton electric arc furnaces at Umm Said. The 
furnaces were built by Nippon Kokan of 
Japan. The furnaces supplied two 4-strand 
continuous billet casters and a 20-strand 
bar mill. The billet casters and bar mill 
were built by Kobe Steel of Japan, which 
also owns a 2096 share in the company. The 
Qatar Industrial Development Agency own- 
ed 70% of the company, and Tokyo Boeki 
owned the other 10%. In 1981, QASCO 
exceeded its rated capacity by producing 
440,000 tons of direct-reduced iron and 
455,000 tons of raw steel. About 12% of the 
plant’s output was sold domestically, with 
about 50% exported to Saudi Arabia, 30% 
to the United Arab Emirates, and the bal- 
ance to Iraq and other neighboring coun- 
tries. Toyko Boeki was under a 10-year 
contract, which began in 1978, to market 
the plant's output. Iron ore for the plant 
was supplied by Brazil and Sweden, and 
scrap was imported from the United States. 


Table 8.—Qatar: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1979 
Fertilizer materials: 
P;; nee iu 394,600 
Ammonia .... LLL LL 71,100 
Iron and steel metal, all forms _ _ ... 330,572 
Petroleum: Crude 
thousand 42-gallon barrels. _ 182,074 


NA Not available. 


Destinations, 1980 
1980 


Snc Other (principal) 
NA NA NA. 
NA NA NA. 
NA NA NA. 
169,981 2,482 Japan 49,640; Netherlands 28,981; 


rance 19,162; Thailand 15,220. 
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Table 9.—Qatar: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 > 
á 3 Other (principal) 
METALS 
Aluminum metal including alloys, semi- 
manufacture s 608 806 54 paran 292; Hong Kong 190; Egypt 
Copper metal including alloys, semi- l 
manufactures 195 276 5 United Kingdom 195; Australia 48. 
Iron and steel: 
Ore and concentrate 496,154 720,281 -- Brazil 410,595; Norway 155,319; 
Sweden 154,307. 
Metal: 
lr M — À 180,827 129,875 29,433 Norway 98,770; Kuwait 1,332. 


Steel, primary form 13,701 
Semimanufactures: 
Bars, rods, angles, shapes, 
sections 18,314 
Universals, plates, sheets 6,531 
Wie = 
Tubes, pipes, fittings ————_ 43,839 
NONMETALS 
Barite and wither ite 2,825 
Comet ae te te 143,836 
Clay products: 
onrefractory -------------- 17,686 
Refractory including nonclay brick 1,695 
Fertilizer materials: Manufactured 11 
//ôö»ô%—¹ ee 452 
Sall. et A ct 1,406 


t 
Stone, sand and gravel: 
Dimension stone, Crude and partly 


worked ________________-_ P 
Gravel and crushed rock... _ 1,610 
Sulfur: Sulfuric acid... 460 


Other: Building materials of asphalt, 
asbestos and fiber cements, unfired 


Petroleum refinery products: 
Fuel oil and lubricants 


4,452 192 United oo 1,806; Japan 642; 
India 44 


14,260 28 Japar W United Kingdom 1,507; 
11,912 241 Ja apan 15,760; United Arab Emirates 
25 Japan 110; India 51; China 20. 


244 
25,831 877 Ja 11 689; France 2, 329; West 
rmany 1,721. 


2,464 ort aimee 1,005; Italy 639; India 


304 
208,945 665 ^ United Arab Emirates 55,668; East 
Germany 20,300; West Germany 


16,335. 
14,875 425 Ital 475 849; United . 2,321; 
ted Árab Emirates 2,023. 
1,698 — Ja apan 1852 West G. Germany, 393; 
ustria 260. 
838 52 5 125: Netherlands 90; United 
730 MS Belgium Luxenibod 171; Japan 136; 
Pakistan 130. is am 
1,039 _. Netherlands 834; China 57; Iran 54. 
1,435 AUR India 528; Greece 330; Italy 223. 
1,151 M India 450; Lebanon 309; lan 213. 


9,234 405 United Kingdom 3,120; India 1,752; 
Netherlands 1 276. 


42-gallon barrels - 46,822 xd 
Liquefied petroleum gas do- 8,67 81,374 128 d nee 77, 384: United Arab Emirates 
Bitumen and asphalt mE 
value, thousands $874 $405 $54 Singapore $140; United Arab Emir- 
ates $90, Netherlands $45. 
NA Not available. 
SYRIA 


Syria’s mineral industry continued to 
prosper in 1981, in contrast to most other 
sectors of the Nation’s economy. Major 
developments in the mineral sector were a 
slight increase in crude oil production, the 
first full year of operation for the new 
Baniyas refinery, increased production of 
cement and phosphate rock, and the com- 


missioning of two new fertilizer-producing 
facilities at Homs. The mineral industry in 
Syria contributed about 15% to the coun- 
try’s GDP, estimated at $14.5 billion in 
1981.:* The major foreign currency earners, 
in order of decreasing value, were crude 
petroleum and phosphates, which together 
accounted for nearly 70% of the country’s 
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exports valued at $2.3 billion in 1981. 

The country's overall economic perform- 
ance did not match that of the mineral 
sector. Defense expenditures, equivalent to 
nearly 30% of the Government's budget, 
continued to put a considerable strain on 
the economy. In 1981, the Government of 
Syria announced the country's fifth 5-year 
development plan (1981-85). Under the pre- 
vious plan (1976-80), the GDP grew at an 
annual rate of 8%, largely owing to a high 
level of capital investment, usually running 
at 50% of the Government's total nonde- 
fense expenditures. Political instability in 
the region, combined with the Govern- 
ment's attempts to reach the development 
targets set under the fourth plan, led to 
economic problems in 1979-80. The most 
serious of these problems were a shortage of 
foreign exchange, inflation of about 20% 
per year, and a widening trade deficit. 

To deal with the trade deficit, estimated 
at $1.6 billion in 1981, the Government 
attempted to restrict the level of imports 
while at the same time establishing a two- 
tier exchange rate in April 1981. Oil, cotton, 
and phosphates, which together accounted 
for 83% of the exports, were to be governed 
by the official rate of US$1.00—LS3.925, 
while all other exports and receipts were 
subject to a parallel rate, which was estab- 
lished by the market. 

Crude oil production in Syria increased 
slightly in 1981 to about 164,356 barrels per 
day from 157,450 barrels per day in 1980. 
This was the first increase in crude oil 
output since 1976, when production aver- 
aged 191,000 barrels per day. Recoverable 
reserves in Syria were estimated at 3.4 
billion barrels of oil, or enough to sustain 
production at the current level until the 
year 2000, barring any new discoveries. 
Crude oil was produced from five oilfields, 
Suweidiyah, Rumeilan, Karachuk, Alayan, 
and Jebisseh. All of the fields except 
Jebisseh produced an average of 20° API 
gravity crude containing between 4.5% and 
9.5% sulfur. Crude from Jebisseh was of 
higher quality 40° API and low in sulfur. 
Production was centered on the Suweidiyah 
Field, which accounted for about 90% of the 
country’s output. 

Petroleum exploration efforts continued 
in Syria, along with the gradual implemen- 
tation of secondary recovery techniques to 
try to arrest the country’s sagging output. A 
major proclamation was being prepared late 
in 1981 to encourage oil exploration by 
foreign companies. The Syrian Government 
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was expected to sign a decree that would 
clarify the tax exempt status of foreign oil 
exploration companies and their non-Syrian 
subcontractors. The ambiguous tax laws in 
Syria had forced these foreign companies to 
pay upwards of $4 million in local taxes 
while awaiting clarification of the law. The 
decree was expected to result in substantial 
rebates to the foreign companies, most of 
which were U. S. operated. 

The major oil companies operating in 
Syria were the state-owned Syrian Petrole- 
um Co. (SPC); Pecten Syria Co., a subsidiary 
of United States Shell; Marathon Oil Co. 
(United States); and the Syrian American 
Oil Co. (SAMOCO), a subsidiary of Coastal 
States Corp. of Houston, Tex. Deminex of 
the Federal Republic of Germany was a 
partner in SAMOCO’s Syrian operations, 
and Challenger Desert Oil Co. of Panama 
was also involved in exploration. SAMOCO 
was in the process of drilling an exploration 
well near Deir-el-Zar in central Syria. Mar- 
athon also began drilling at a newly ac- 
quired site off the Homs-Palmyra Road. 
Marathon acquired the  10,000-square- 
kilometer tract centered around Homs in 
1980. The well was the company’s second 
and last required under their current con- 
tract. 

Syria’s refining industry received a con- 
siderable boost in 1981 with the commis- 
sioning of the country’s second refinery, at 
Baniyas, on the Mediterranean coast. The 
120,000-barrel-per-day refinery was built by 
Industrialexport of Romania, and began its 
trial runs late in 1980. The refinery was 
able to process about 30 million barrels of 
crude oil during the year, which respresents 
about a 66% capacity utilization. At the 
close of the year, the Syrian Ministry of Oil 
and Mineral Resources announced that 
plans were being drawn up to modify the 
product yield from the refinery to increase 
the output of light products, improve the 
quality of all fractions, and reduce the 
sulfur content of the heavier fractions. 

The country’s older refinery, at Homs, 
was capable of processing about 38 million 
barrels per year of crude oil. The country’s 
output of refined products in 1981 was 
approximately 9.22 million tons, of which 
50% was fuel oil, 21% gas oil, 8% naphtha, 
6% gasoline, and 1.3% LPG. The remaining 
output of heavier products included 360,000 
tons of asphalt and 77,000 tons of sulfur. 
The Homs refinery processed about 51% of 
the country’s total in 1981, with the Baniyas 
refinery producing the remainder. Syria's 
consumption of refined products was aver- 
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aging about 105,000 barrels per day in 1981 
or about 5896 of the country's total output 
of refined products. The remaining produc- 
tion of about 28 million barrels was ex- 
ported. 

Syria imported about 55% of the crude oil 
used in its refineries in 1981. About 100,000 
barrels per day of crude was imported from 
Iraq through the Kirkuk-Baniyas-Tripoli 
pipeline, and combined with approximately 
66,000 barrels per day of Syrian crude for 
use in the Homs and Baniyas refineries. 
Syria was unable to process all of its crude 
in the refineries because of the low API 
gravity and high sulfur content of its oil. 
About 89,000 barrels per day of Syrian 
crude was exported in 1981, 80% of which 
went to Western Europe, 10% to North 
America, 8% to Eastern Europe, and 2% to 
the Middle East. Baniyas also served as the 
main export terminal for both Syrian and 
Iraqi oil. In addition to the 100,000 barrels 
per day of Iraqi crude that Syria consumed 
in its refineries, another 300,000 barrels per 
day came through the same pipeline to be 
exported from Baniyas by Syria on behalf of 
Iraq. The Iraqis paid Syria about $40 mil- 
lion in transit fees for oil pipelined to and 
exported from Baniyas. The pipeline oper- 
ated for all of 1981, despite the deteriorat- 
ing political relationship between Iraq and 
Syria over the Iran-Iraq war. 

Syria was only beginning to utilize its 
reserves of associated and nonassociated 
natural gas in 1981. In 1980, the Syrian Oil 
Ministry awarded Entrepose of France a 
$62 million contract to utilize associated gas 
from the oilfields in northeast Syria for the 
production of industrial solvents and con- 
densates. The gas was to be collected 
from nine gathering stations and pumped 
through 52 kilometers of pipeline to a main 
treatment plant. The plant was to be capa- 
ble of producing 58,000 tons per year of LPG 
from an input of 23.3 million cubic feet per 
day of gas. The project, whose status was 
unclear in 1981, was originally scheduled 
for completion in 1982. 

Construction of a second gas project was 
to start in late 1982. The Oil Ministry stated 
that a 50,000-ton-per-year gas liquefaction 
plant was to be built in the Hasakah district 
at al-Jibsah. The plant was to utilize nonas- 
sociated gas from several wells to be drilled 
in the same area. Actual construction of the 
plant depended on the availability and 
amount of gas from the wells, as well as 
financing and technical assistance from 
countries or companies familiar with gas- 
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processing project development. SPC was 
also participating in a 5,500-ton-per-year 
sulfur plant in Roumelan, Syria. The $2 
million facility was to produce 15 tons per 
day of sulfur from sour gas. The plant was 
to be completed by 1982. 

Syria's most important nonfuel mineral 
resource was phosphate rock. Production of 
phosphate rock increased about 296 in 1981 
from 1.32 million tons in 1980. Exports of 
phosphate rock also increased from 823,000 
tons in 1980 to 1.1 million tons in 1981. 
Syria's largest deliveries were to Lebanon, 
which received 26% of Syria's exports, Ro- 
mania (17%), Bulgaria (9%), Italy (6%), and 
Czechoslovakia (2%). The remaining 40% 
was shipped to other countries in Asia and 
Eastern and Western Europe. Most of the 
increase in exports was due to a substantial 
rise in the deliveries of phosphate rock to 
Lebanon, which nearly tripled its imports 
from Syria from 98,000 tons in 1980 to 
279,000 tons in 1981. 

Phosphate rock was mined in three areas, 
Al-Tadmuria, Al-Shargiya, and Khunayfis, 
all located just south of Palmyra in central 
Syria. The mines produced an average of 
66% to 68% TPL rock. All phosphate pro- 
duction was controlled by the state-owned 
General Co. for Phosphates and Mines. 
Phosphate rock was exported from the Port 
of Tartous, which was capable of loading 1.5 
million tons of phosphate rock per year into 
ships of 25,000 to 40,000 deadweight tons. 

Syria's first phosphate fertilizer complex 
at Homs was commissioned in March 1981 
and began full production in October of that 
year. The $180 million facility was built by 
Industrialexport. The plant was designed to 
utilize 800,000 tons per year of concentrated 
ore to produce 150,000 tons of phosphoric 
acid and 450,000 tons of triple superphos- 
phate annually. Exports of triple superphos- 
phate were to begin in 1982. The plant 
received approximately 135,000 tons of 65% 
to 68% TPL rock from Syria’s mines in 
1981. 

In addition to the new phosphate fertiliz- 
er plant, Syria’s second ammonia-urea fer- 
tilizer plant began test runs in January 
1981. The $250 million facility was built by 
Creusot Loire Enterprises of France. 
Pullman-Kellogg of the United States was 
responsible for design and engineering of 
the ammonia unit, and Heurtey Industries 
of the United Kingdom built the urea plant. 
The new plant was built adjacent to the 
existing ammonia-urea plant at Homs, 
which has been operating since the late 
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1960's. The older plant was capable of pro- 
ducing 110,000 tons per year of nitrogenous 
fertilizers, while the new plant was capable 
of producing 1,000 tons per day of ammonia 
and 1,050 tons per day of urea. Both plants 
utilized naphtha feedstock provided by the 
country's oil refineries. Both facilities were 
under the control of the state-owned Gener- 
al Establishment of Chemical Industries. 
The new production was to satisfy the 
country's domestic requirement for nitroge- 
nous fertilizer, while also providing a sub- 
stantial surplus for export. Ammonia and 
urea were to be shipped by rail to Tartous 
and exported from there. 

Cement production in Syria was to in- 
crease dramatically in 1982 on the heels of a 
16% increase from the 1980 to 1981 levels. 
The 1981 increase was related to the open- 
ing of the Chaba Cement Co.'s new 400,000- 
ton-per-year Sheikh Said plant at Aleppo, 
and a 150,000-ton-per-year plant at Adra. 
In 1982, the Middle East's largest cement 
plant at Tartous was scheduled to come 
onstream, changing Syria from a net im- 
porter to a net exporter of cement. The 
plant was to consist of four production lines, 
each capable of producing 1,600 tons per 
day of finished cement. The first two lines 
were to become operational in 1982, and the 
next two the following year. In 1981, Syria 
produced 2.3 million tons of cement and im- 
ported 850,000 tons. Output in 1982 was 
expected to reach 4.5 million tons, more 
than enough to satisfy the domestic con- 
sumption requirement of approximately 3.2 
million tons. Cement production in Syria 
was under the control of the state-owned 
Syrian State Establishment for Cement Pro- 
duction. Syria was also expected to elimi- 
nate the need for building stone imports, 
with the completion of two marble dressing 
plants, at al-Zobar near Latakkia, and in 
Damascus. The plants were capable of pro- 
ducing 700,000 cubic meters of building 
stones from domestically quarried marble. 
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Steel production from Syria's General Co. 
for Iron and Steel Products (Gecosteel) 
plant at Hama increased 20% in 1981 to the 
design capacity of 120,000 tons per year. 
The ministeelworks, which was commission- 
ed in 1977, produced steel billets from 
direct-reduced iron and imported scrap. The 
steelworks consisted of two electric arc 
furnaces and two 2-strand continuous steel 
billet casting machines. The works supplied 
billets to Gecosteel's merchant mill adja- 
cent to the steelworks. The company pro- 
duced merchant bars and black and galva- 
nized welded gas and water pipes. The 
Government was planning to double the 
capacity of the Hama works by 1985, ex- 
pand the output of the pipe mill, and begin 
production of pipe fittings, all under the 
fifth development plan. The Government 
also approved, in principle, plans for the 
construction of an integrated steelworks 
based on the country's Zabadani low-grade 
iron ore deposits. Reserves at Zabadani 
were estimated at 150 million tons of hem- 
atite containing 27% to 30% Fe: O,. The cost 
of the project was estimated at $2 billion, 
but it was expected that this project would 
be deferred. 

Syria's General Establishment for Indus- 
trial Engineering brought into production a 
2,500-ton-per-year copper cable plant in 
Aleppo in 1981. The piant utilizes imported 
copper for cable production, which was then 
manufactured into telephone wire at the 
Damascus cable factory. ALCOM, a 10096 
Syrian-owned company, brought onstream a 
continuous aluminum slab-heating furnace 
at Aleppo in 1981. ALCOM previously im- 
ported aluminum sheets for producing fin- 
ished products for the Syrian market, but 
was now able to roll its own 200-millimeter- 
thick slabs for the same purpose. Slabs were 
imported from Eastern Europe. The fur- 
nace, supplied by Mechatherm Engineering 
of the United Kingdom, began operating in 
September 1981. 


Table 10.—Syria: Exports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1978 


METALS 


Aluminum metal including alloys: Semi- 
manufactures _____________-_- 


Destinations, 1979 


1979 
9 Other (principal) 
2 -- Jordan 1; Lebanon 1. 
1 TS All to Libya. 
1 es All to Saudi Arabia. 
98 ci Libya 97; Syria 1. 
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Table 10.—Syria: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 


Commodity 1978 1979 : 
1 Other (principal) 
METALS —Continued 
Iron ind Steel 
E E E nS ey ae adie 5217 2,190 -- All to Lebanon 
Pig i iron including cast iron PNG 159 -- India 98; West Germany 49; United 
Arab Emirates 10. 
Ferromangane .. ---------- 8 TER 
Steel, primary form 11 48 -— Saudi Arabia 36; Iraq 9; Jordan 2. 
Semimanufactures: 
Bars, rods, gramm shapa, sections 25 5 -- All 55 Saudi Arabia. 
Universals, plates, sheets 3 1 — 
Rails and sdb PEE 6 8 -- All to x CNN Arab e 
„ D ata 29 14 -- Kuwait 11; Jordan 2. 
Tubes, pipes, fittings ________ 257 241 -— Saudi Arabia 210; Jordan 18. 
Castings and forgings, rough 841 488 -- Saudi Arabia 224: Jordan 179; 
Yemen Arab Republic 23. 
Lead metal including alloys: 
Unwrought |... 2. -------- 110 158 ur Lebanon 138; United Kingdom 20. 
Semimanufactures .  . . ...- 68 82 __ All to Saudi Arabia. 
pe metal including alloys: 
wroughggnt 32 6 — All to Lebanon. 
Nickel metal including alloys, semi- 
manufactures ____________ ~~ 1) 6 _. All to Saudi Arabia. 
Zinc metal including alloys, semi- 
manufactures _______________ 1 A 
Other: Base metals including alloys, scrap 415 NE 
NONMETALS 
Abrasives, n.e.s.: 
iras Corundum, emery, pumice, 
ii UNIO ROREM 3 18 za Iraq 7; Saudi Arabia 6. 
Grinding and polishing wheels and 
HC en PES EE 8 E. 1 Ac NA. 
Clays and clay products: 
AIA ESOL IRE Set Re R eC REN ES 314 1.034 EAE Saudi Arabia 890; Lebanon 71; 
Jordan 32. 
Products: 
Nonrefractorf jj 737 199 -- Saudi Arabia 108; Iraq 60; Jordan 29. 
Refractory including nonclay 
Def AA 211 774 a Saudi Arabia 490; Lebanon 244. 
Fertilizer materiale 
Crude: Phosphatic _ thousand tons_ - 920 1,253 Les ia 530; Lebanon 323; Republic 
of Korea 137. 
Ammonia ______________-__ - ee 187 is All to Jordan. 
capa, natura " 2 -- All to Saudi Arabia. 
pypsum and plasters ____________ 9 oe 
Suit and brines __________-_____ a 10 -- All to Somalia. 
Sodium and potassium compounds, n. e. s.: 
8 onm rM EN 16 TO Lx Lebanon 40; Jordan 30. 
J; ĩͤ K E NT T8 ec Jordan 76. 
Stone, sand end gravel: 
ion stone: 
de and partly worked ..... 18,370 11,398 SS non 9,134; Kuwait 1,142; Saudi 
rabia 8 
Worked. |... 5. 1,186 1.014 Be Saudi Arabia 366; Kuwait 269; 
o 
Gravel and crushed rock ____ 17,618 25,399 — Lebanon 9,103; Saudi Arabia 8,419; 
uwait 
Sand bxcluding metal- bearing 2,779 1,066 __ Saudi Arabia 758; Lebanon 177; 
Kuwait 88. 
Sulfur: 
Elemental, crude - - - - --- --- -—-- s 21 -- Saudi Arabia 20. 
uunc BONG os Ln cene A 1 EN All to Libya. 
er: 
Guess 286 328 eee U.S.S.R. 109; Lebanon 106; Jordan 56. 
Oxides and hydroxides of barium, 
magnesium, strontium _ ------- 7 M 
Building materials of asphalt, asbestos 
and fiber cements, unfired non- 
metals ——— nne ei 1 nur All to Jordan. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural E 296 SEN All to Lebanon. 
Coke and semicoklõle 15 S 
Petroleum: 
thousand 42-gallon barrels. - 56,256 53,418 NA NA. 
Refinery products: 
Gasoline do- 1 (1 E All to Jordan. 
Kerosine and jet fuel do- 497 1,084 _. Greece 539; Romania 419; France 126. 


See footnotes at end of table. 
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Table 10.—Syria: Exports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1979 
Commodit 1978 1979 : 
z aned Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS —Continued 
Petroleum —Continued 
Refinery products —Continued 
Distillate fuel oil 
thousand 42-gallon barrels. .. e 4 --  AlltoF 
Residual fuel olli do... 156 1,540 ae uis German y 919; Greece 335; 
rkey 
pr an — -42-gallon barrels... 238 203 S All to Jordan 
er: 
Liquefied petroleum gas 
do... P (1) x All to Turkey. 
Mineral jelly and wax 
do- 354 e 
Petroleum co xe do- 86,504 53, 625 ne 


PAYTA A63 Cyprus 7,150; Lebanon 


Bitumen and other residues 


88 11.514 14,241 MS All to Egypt. 
Bituminous mixtures 
do____ 2,563 3,145 ER Lebanon 2,200; Jordan 939. 
Mineral tar and other coal-, gas-, and 
petroleum-derived crude chemicals 6 in 
NA Not available. 
Less than 1/2 unit. 


Table 11.—Syria: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodit 1978 1979 : 
" ares Other (principal) 
METALS 
Alumin 
Oxides and hydroxides 961 1.064 -- Italy 1,000; West Germany 54. 
Metal including alloys: 
Unwrought |... 1,508 1,289 10 Punai dr Jordan 200; Saudi 
Semimanufacture |... 10,525 10,831 1 „ 2, 684; Italy 1,539; Turkey 
Chromium: Oxides and hydroxides .. .. .. — 18 24 13 West Germany 10. 
Cobalt: Oxides and hydroxides 
value, thousands $2 $24 — All from West Germany. 
Copper metal including alloys: 
nwrou ght 681 549 -- Iraq 225; Kuwait 177; Lebanon 61. 
mimanufactures 661 5,919 6 Italy 3, 752; West Germany 1,053; 
Spain 251. 
Iron and steel: 
Ore and concentrate 701 x 
Metal: 
SCTAD ul cm eis 2,929 5,346 217 ge pet 3, hid Saudi Arabia 518; 
banon 
Pig iron, powder, hot 5,495 4,395 ec Bulgaria 2 2,758; France 562; U.S.S.R. 
Ferromangan ese 878 810 — West est Germany 414; Norway 215; 
Steel, primary form 84,722 179,387 x Bulgar 35,151; Italy 35,102; West 
Germany 24 662. 
Semimanufactures: 
„ rods, angles, shapes, 
sections 230,943 476,321 10,499 Italy 144,419; Spain 63,106; West 
rmany ; 
Universals, plates, sheets 119,344 105,902 2,110 West Germany 18,169; H 
17,618; Czec oslovakia 14, 
Hoop and strip - --- ----- 10,454 11,679 NT Austria b, ls 1,966; West 
Rails and accessories 11.263 27,170 (1) U. 82 S. R. 33 87l, France 1,798; West 
Germany 262. 
Wii tees 16,052 28,042 (1) Romania 12,163; U.S.S.R. 4,024; 
Belgium-Luxembourg 2, 563. 
Tubes, pipes, fittings |... 98,917 34,927 1,916 T 14,051; Romania 5,620; Italy 
Castings and forgings, rough 3,009 — 3,241 6 Italy 1,561; France 533; Romania 446. 


See footnotes at end of table. 


1382 


MINERALS YEARBOOK, 1981 


Table 11.—Syria: Imports of mineral commodities —Continued 


(Metric tons unless otherwise specified) 


Sources, 1979 
Commodi 1978 1979 : 
d icd Other (principal) 
METALS —Continued 
Oxides and hydroxides 20 Eu 
Metal including f alloy 
Unwrought ------------- 3,711 6,312 T „ 2,456; Japan 1,553; Italy 
Semimanufactures 238 6 e Yugoslavia 5; France 1. 
Manganese: Oxides and 1 1 EN 
Mercur 76-pound flasks_ _ 29 (3) — All from West Germany. 
Nickel ir metal including alloys, unwrought 
and semimanufacture |... 19 14 _. United Kingdom 9; West Germany 5. 
Silver metal including alloys, unwrought 
and partly wrought 
value, thousands $677 $698 $5 92248 Kingdom $440; Switzerland 
Tin metal including alloys: 
Unwrought |... 2-2. ---2-- 242 4, 132 m China 3,987; Belgium-Luxembourg 
84; Malaysia 
Semimanufactures 14 27 — Denmark 21 Spain 5. 
Titanium: Oxides and hydroxides . _ _ _ _ 54 16 = United Kingdom 10; Belgium- 
Luxembourg 5. 
gm and hydroxides 93 53 ns Belgium-Luxembourg 20; Nether- 
lands 15; France 13. 
Metal ane "uate alloys: 
Unwrough t 326 343 d Jordan 120; Lebanon 84; China 55. 
Semimanufactures 1.147 1,115 poe West 10 709: Italy 157; 
Bulgaria 100. 
Other: 
Ores and concentrates —~_ 13 "T 
Metalloids_________________ 1 (1) _. All from West Germany. 
ere alkaline-earth, rare-earth 
— —— te — 34 -— Mainly from Austria. 
Base metals including alloys, 
unwrought and semimanufactures _ 2 3 (1) West Germany 2. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Corundum, emery, pumice, 
MEUS NORIS ER 921 l, 127 2 rus 761; Lebanon 195; Greece 90. 
Artificial: Corundum -.........- 42 (1) DN from United om. 
Dust and powder of precious and semi- 
precious stones 
value, thousands e $3 -- Spain $2; United Kingdom $1. 
Grinding and polishing wheels 
and stones 467 631 (à Italy 471; Jordan 41; Romania 28. 
, crude nore eMe 3,352 925 -— All from Canada. 
Barite and witherite. ---------- 2,326 n 
Cement thousand tons_ _ 1,515 _. Cyprus 633; ey 332; U.S.S.R. 262. 
unc 8 2,817 1,484 — France 645; United Kingdom 483; 
Kuwait 
gi oe clay products: 
s EG a C 940 — 3,127 1,161 East Germany 847; Cyprus 365. 
Products: 
Nonrefractory // 6274 X 5,881 -- Italy 3,149; Lebanon 1,519; West 
Germany 180. 
saints including nonclay 
Brem qM i Stee NE 8,852 10,579 West Germany 2,564; Austria 2,344; 
Romania 2,139. 
Diamond: Gem, not set or strung 
value, thousanda.. _ $9 $7 _. All from Ghana. 
p and other infusorial earth .. .. . 330 PY 
Sere ind and fluorp ar 1.017 E 
r materials: Ammonia 8 48 — Netherlands 23; Belgium- 
Luxembourg 10; est Germany 6. 
Graphite, natura!!! 48 15 — All from China. 
Typeum and plasters __________-_- 204 M 
"RM: 6,082 5,161 — All from Lebanon. 
Magnesite dd ua o dus iL Ss 33 qe 
Crude including splittings and waste 1 es 
W including agglomerated 
splitting LE 159 8 India 99; Lebanon 59. 
Pigmehta, mineral: Iron oxides, processed 217 422 8 “pain 119; China 110; West Germany 
Precious and 8 stone other 
ond: 
Natural! value, thousands $203 $163 -- Belgium-Luxembourg $82; India $40; 
Thailand $30. 
Synthetic do- $8 $1 -- NA. 
Salt and brines - -—-——- ----------- 3 4 -— West Germany 2. 


See footnotes at end of table. 
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Table 11.—Syria: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1979 
Commodity 1978 1979 i np 
Sune Other (principal) 
NONMETALS —Continued 
Sodium and potassium compounds, n.e.s.: 
Caustic potash gz 141 74 _. Spain 25; aly 18; West Germany 12. 
Caustic oda 2,618 3,217 41 Romania 1, ,605; Italy 1,091; West 
Soda asg 7,973 14,036 2 Romania ania 8.349; Bulgaria 5,547; 
France 103. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 95,364 129,003 EU Jordan "tá ,140; Italy 29,300; Turkey 
Worked -______________ 1272 1211 (1) Jordan 515; Italy 475; Lebanon 130. 
Dolomite, chiefly refractory- grade e 
ravel and ed rock . 10,741 14,158 ~- Jordan 11,614; Italy 2,394. 
Limestone excluding dimension 160 -. All from West German ore ae 
Quartz and quartzite. |... 147 121 _. _ Belgium-Luxembou Nether- 
lands 35; Turkey 
Sand excluding metal- bearing 24 691 1  Belgium-Luxe 532; Romania 
Sulfur: 
Elemental 
n ESSEN EET 3,194 1,696 8 irag LSS ; Lebanon 1,688; Kuwait 
dS eee te 338 84 All from France. 
Sulfuric acid... _______ _- — 2,363 4,077 E) Lebanon 2,722; Greece 925; West 
Germany 176. 
Talc, steatite, soapstone, pyrophyllite 3,892 id 
PCR MUERE TENER 880 5,402 -- Belgi erat 3,950; France 
1,221; 
Halogen 121 172 _. Jordan 138 0 Wet ANNE 23. 
Oxides and hydroxides of barium, 
eager pe cpa hpi 5 10 18 Lebanon 10; West Germany 7. 
E (— asbestos 
r 5 anhved non- 
J TuT 11.779 3, 098 zio — 2,918; France 320; Romania 
MINERAL MATER AND RELATED 
Asphalt and bitumen, natural 76 22 an eng on Romania. 
Carbon black _.._.____.___---- 38 956 5 West Germany 604; Netherlands 347. 
Coal and briquets: SE 1166 
Coal, all grades m idi m um-Luxe : 
Briquets of coal 1,059 ce PON 
Cokeandsemicoke. .. ... 5,690 2,002 Lebanon 1,108; Italy 894. 
Petroleum: 
thousand 42-gallon barrels. . 16,013 24,253 NA NA. 
Refinery ucts: 
Gasoline do 2,474 4. 522 -- Italy 2,317; Iran 1222; Romania 981. 
Kerosine and jet fuel do 868 678 (1) Italy 675; Hungary 2. 
Distillate fuel oil do... 2,488 10,447 -.  Romania6 983. Ital 2539; Ira Iran 639. 
Lubricants |... ...- do- 322 199 (1) Unites Kingdom 1 16); 
— petrol 
ique petroleum gas 
do- (1) 1,075 -- Italy 599; Greece 186; Libya 186. 
Mineral jell um wax 
n barrels... 1,933 10,596 -- rag 6, 760: Hungary 2,883; China 669. 
Bitumen and other residues 
do- 2,527 612 — All from West Germany. 
Bituminous mixtures 
Ge Sa. 48,171 30, 689 12 A427, 27,809; United Kingdom 
Mineral tar and other coal-, and a 
. petroleum-derived crude chemicals 8 iis 
NA Not available. 
Less than 1/2 unit. 
YEMEN ARAB REPUBLIC 


The Yemen Arab Republic was one of the 
most populous nations on the Arabian 
Peninsula, and also one of the 31 least- 
developed nations in the world, according to 


the United Nations. Despite the Govern- 
ment's efforts to promote the commercial 
and industrial sectors, the domestic econo- 
my remained largely dependent on subeis- 
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tence agriculture. Industry in Yemen is a 
relatively recent phenomenon. Ten years 
ago, there was no real manufacturing enter- 
prise in the country. The Government has 
attempted to remedy this situation by form- 
ing public and semipublic companies to 
import materials for domestic consumption 
and to produce commodities such as ciga- 
rettes, cotton textiles, pharmaceuticals, ce- 
ment, and salt. The most successful of the 
public companies was the Yemen Oil and 
Minerals Co. (Yominco), which has entered 
into joint ventures with several foreign 
companies including Hunt Oil Co. of the 
United States, Shell Oil, and France's 
BRGM. The mineral industry in the coun- 
try consisted primarily of the production of 
gypsum, cement, and salt, with salt being 
the only mineral exported. Salt exports in 
1981 totaled 54,000 tons. 

In 1981, the Government of Yemen 
announced its second 5-year development 
plan (1981-85). Total expenditures in the 
plan period were predicted at $6.5 billion,“ 
compared with about $3 billion allocated for 
the first plan. The new plan was to carry 
over many projects from the previous plan 
in the areas of infrastructure development, 
agriculture, education, and health care, 
while placing new and greater emphasis on 
development of the country’s industrial and 
manufacturing sector. Allocations for 
public-sector industrial projects were to 
reach $431 million under the plan, which 
includes money for construction of a third 
cement plant, a glass factory, and a factory 
for producing concrete reinforcing bars. 

The Yemeni economy depended on remit- 
tances from Yemenis working abroad to 
finance budgetary disbursements and most 
of the country’s imports. These remittances 
were $950 million in 1981, which represents 
the second consecutive year of decline. 

Another major source of Yemen’s foreign 
exchange receipts was foreign aid, which 
was estimated at about $300 million. Most 
of the aid was supplied by Saudi Arabia, 
Kuwait, and other Arab states and develop- 
ment funds. Nearly $20 million was sup- 
plied by the United States. Yemen’s exports 
rose slightly in 1981, but remained below 
$20 million. Imports, on the other hand, 
rose about 6% to 1.8 billion, creating a trade 
deficit of $1.77 billion. Remittances, foreign 
aid, and a small amount of capital inflows 
combined to reduce the overall balance of 
payments deficit to $150 million in 1981. 

In the minerals sector, Yemen registered 
production of only three commodities—rock 
salt, gypsum, and cement. Production ca- 
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pacity for cement was increasing the most 
rapidly. The Soviet Union built a small 
cement plant at Banjil, north of Hodeida, in 
the 1960’s. In 1981, the Soviets returned to 
expand the capacity of the plant from 
80,000 to 300,000 tons per year. A second 
cement plant was also under construction 
at Amran, 50 kilometers north of the capi- 
tal, Sana. The 500,000-ton-per-year plant 
was being built by Ishikawajima-Harima 
Heavy Industries, and Nissho-Iwai, both of 
Japan, at a cost of $110 million. The plant 
was due to commence production in the fall 
of 1982. The Government was planning to 
construct the country’s third cement plant 
at Mafraq, 60 kilometers south of Ta’izz. 
The Government allocated money for the 
project in the second 5-year plan, but no 
tenders had been issued for construction, 
and no details or timetable was available by 
yearend. Yemen’s apparent preoccupation 
with cement production was because local 
consumption had increased to over 1 million 
tons per year, nearly all of which had to be 
imported. The cost to the Government for 
cement imports reached $60 million in 1981. 

The Yemen Salt Mining Corp. continued 
to mine its open pit rock salt deposit in the 
coastal plain adjacent to the Port of Salif. 
Reserves at Salif were estimated at 250 
million tons of rock salt with a NaCl con- 
tent of 98.23%. Salt production from the 
deposit generally expanded and contracted 
with the level of world demand, as 98% of 
the mine's output was exported. A private 
sector project was planned to refine rock 
salt from Salif into table salt, but no details 
were available as to the progress of the 
project. Gypsum was also recovered in asso- 
ciation with rock salt at Salif. All of the 
gypsum produced was sold to the Govern- 
ment cement plant at Banjil. With cement 
capacity about to increase dramatically, 
output of gypsum was also expected to rise, 
which could in turn increase the production 
of rock salt. 

In terms of future mineral development, 
BRGM was completing work on an 18 
month mineral survey of much of the coun- 
try. Fifteen mineral occurrences had been 
located by the organization including an 
ancient silver mine at Majma, west of Ma- 
rib, that contained lead and zinc as well. A 
new contract was signed between BRGM 
and Yominco to focus new exploration ef- 
forts in areas with known mineral poten- 
tial. The contract had an estimated value of 
$716,000. Yominco was also allocated money 
to develop a copper mining industry at 
Jamoura. The copper-cobalt-nickel deposit 
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had been examined by a team of Romanian 
geologists in 1977. 

Petroleum exploration efforts continued 
in Yemen, despite the lack of a commercial 
discovery to date. Shell Oil conducted geo- 
physical exploration operations on a 10,000- 
square-kilometer coastal concession on the 
Tihana coastal plain. Shell’s exploration 
contract expired in 1981, and the data was 
given to Yominco to evaluate. The World 
Bank subsequently stepped in with a $9 
million loan to help evaluate the data and 
to promote further exploration in the area. 
Yominco was preparing to invite bids from 
foreign oil companies to renew exploration 
at Tihana. 

The other major development in the pe- 
troleum sector was the signing of a new 
exploration agreement between Yominco 
and Yemen Hunt Oil Co., a subsidiary of the 
Dallas-based Hunt Oil Co., of the United 
States. The agreement covered an area of 
12,600 square kilometers in the Marib and 
Al-Jawf area of east-central Yemen. Hunt 
Oil was to spend at least $4.2 million in the 
first 2 years of the 6-year agreement. The 
company was to begin its work with a seis- 
mic survey, followed by exploratory drill- 
ing, if warranted. The Marib-Al-Jawf area 
was considered a promising area by both 
the Government and Hunt Oil, owing to the 
geologic character of the region, which con- 
tained salt domes and formations that cor- 
respond with oil-producing zones in other 
areas of the Middle East. 

With no crude oil or refining capacity, the 
Yemen Arab Republic was forced to import 
all of its domestic requirements of petrole- 
um products. Yemen imported about 6.4 
million barrels of petroleum products and 
another 12,000 tons of LPG in 1981. All 
gasoline and petroleum gas was supplied by 
Saudi Arabia under an agreement signed in 
1980, and all other refined products, includ- 
ing jet fuel, diesel oil, and fuel oil, were 
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supplied by Kuwait. Late in 1981, the Islam- 
ic Development Bank supplied Yemen with 
a $10 million loan to purchase petroleum 
products from Iraq. The new supply agree- 
ment was to take effect at the beginning of 
1982. Meanwhile, Yominco was planning to 
construct two pipelines to transport refined 
products around the country. The first was 
a 270-kilometer, 10-inch line to run from the 
Port of Salif, to Mabar, and then north to 
Sana. The other was a 105-kilometer, 8.5 
centimeter line running from Mocha to 
Ta'izz. Both lines were still in the basic 
design stage. Omnium Technique des Trans- 
ports of France was conducting feasibility 
studies for both lines, both of which were to 
cost $150 million. 


Physical scientist, Division of Foreign Data. 

3Economist Newspaper Ltd. (London). Exploiting Afgha- 
nistan. Feb. 4, 1982, p. 4 

3Where necessary, values have been converted from 
Afghanistan F (AD & to U.S. dollars et the rate of 
00=US$1 

“Rossi, G. The Mineral Potential of Afghanistan. Miner- 
als Bureau of the Republic of South" Africa. Internal 
Memorandum No. 22, April 1980, p. 4. 

Foreign report, op. cit., p. 4. 

*Where n values have been converted from 
Bahraini dinars (Bb). to US. dollars at the rate of 
BD0.37 = US$1.00 

Where necessary, values have been converted from 
Jordanian dinars (JD) to “US. dollars at the rate of 
JD0.326 = US$1.00. 

oo and Potassium. No. 118, March-April 1982, 


p. 
Arab Mining Journal, Amman, Jordan. V. 1, No. 4, July 


1981, pp. 58-60. 

10Where n , values have been converted from 
Lebanese pounds ) to U.S. dollars at the rate of 
LIA 31 - UB$1.00 1.00. 


, values have been converted from 
to U.S. dollars at the rate of 


, values have been converted from 
» to U.S. dollars at the rate of 


$Platt’s | Oil Grant News. Apr. 5, 1982. 
1* Al-Siyasah, Kuwait. Det 8, oe pp. 1, 18. (In Arabic). 
Where necessary, ve been converted from 
Ae E cs (QR) to ay S. ollas at the rate of 


16Where necessary, val es have been converted from 
8 pounds to US. dollars at the rate of 
S$1.00. 


, values have been converted from 
) to U.S. dollars at the rate of 


y; ee necessa 
als manl RO) 
Kg 345-U 


i. EE 
PR dinars Ü 
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Table 12.—Yemen Arab Republic: Exports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1979 1980 United 
States 
METALS 
Aluminum 8 including alloys, semi - 
manufactures `... sees cll im 29 T 
Iron and erh semimanufactures 
value, thousands $21 $944 S 
NONMETALS 
QUEM E Ic cec — Hem m 
y ry inclu 
nonclay brick 9 ds $59 8 
Gypsum and plasters ___________~-— T 1 mil 
Lime T JJ A EN: em 24 NA 
Salt and brine s 210 22 M 
Stone, sand and gravel 
ion stone, wor 
value, thousanda - 39 c 
Gravel and crushed rock... PM 10 sia 
: Sulfuric acid PA 37 te 
Other: Crude value, thousands. _ $6 EE 
MINERAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products: 
Gasoline do- mae $17 zm 
Lubrican ts do- $6 $10 Eye 
Liquefied petroleum gas do MM $4 


NA Not available. 


Destinations, 1980 
Other (principal) 


All to Saudi Arabia. 


China $842; People's Democratic 
Republic ‘of Yemen $16; Italy $4. 


People’s Democratic Republic of 
emen $58; Saudi Arabia $1. 
AN to Saudi Arabia. 


Saudi Arabia 18; People’s Democratic 
Republic of Yemen 4. 


All to Saudi Arabia. 
All to West Germany. 


All to Saudi Arabia. 

All to Italy. 

All to People’s Democratic Republic 
of Yemen. 


Table 13.—Y emen Arab Republic: Imports of mineral commodities 


(Metric tons unless otherwise specified) 


Commodity 1979 1980 United 
States 
METALS 
Aluminum metal including alloys: 
n ee ö 45 172 XN 
Semimanufactures 
value, thousands_ _ $4,126 $3, $51 
oo Oxides and hydroxides .. _ — - Zis 1 8 
a and speis - 11 we 
- including alloys, semimanu- 
ures____ value, a $31 $282 $70 
Iron ad steel 
Dat =e iding €— ——— — 637 2,160 s 
ion inclu cast iron 
value, thousands $364 $6, "T 
Ferroallo sbs do- 86 $38 T 
Powder, shot, sponge iron -- 2,096 a 
Steel, primary form (1) 1,244 ERN 
Semimanufactures: 
Bars, rods, angles, shapes, sections 
value, ds... $12,718 $37,680 S 
Universals, plates, sheets 
7 do 323,310 $16,597 MB 


$22 $59 $8 


Rails and accessories do 
See footnotes at end of table. 


Sources, 1980 
Other (principal) 


Hong Kong 158; Saudi Arabia 14. 
Greece $1,441; Italy $587; Hong Kong 
All from Spain. 


Netherlands $70; United Kingdom 
$56; Japan $24. 


France 2,138; Saudi Arabia 22. 
Mr vr Seat ; Japan $2,394; U.S.S.R. 


Singapore $9; Cuba $5; India $5. 

United Kingdom 2,070; Hong Kong 
13; India 8. 

Italy 1,209; United Kingdom 16; 
Saudi Arabia 10 


Republic of Korea $15,018; China 
,253; Italy $2,068. 

Mr wv $8,341; pana lie aa of Korea 

Italy $34; Sandi Arabia $13; India $3. 
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Table 13.—Yemen Arab Republic: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodity 1979 1980 ; c" 
Sor Other (principal) 
METALS —Continued 
Iron and steel —Continued 
Semimanufactures —Continued 
Wire value, thousands. _ $1,195 $1,218 TEM PS E $434; ; China $261; 
Tubes, pipes, fittings _ do- $17,983 $48,118 $15,356 ar Prance $6.68; West Germany $3,903; 
Castings and forgings, iu 
in intus $1,050 $3,509 _. Poland $1,136; India $622; West 
Germany $459. 
Lead metal including alloys: 
IQ e ——— 3 2 _. All from Saudi Arabia. 
1 
Magn etal i cluding all T diis E 8 
esium metal in 
semimanufactures_.___ _ _ _ _ doe Lu $41 -- Mainly from West Germany. 
Mercury __.____- 76-pound flasks _ . 29 -—- Mainly from China. 
N ickel i metal including alloys: 
c NIU EDEN 95 im 
Semimanufactures 
value, thousands. _ $10 $51 -- West Germany $44; Saudi Arabia $6. 
Tin metal including alloys, 
semimanufactures.. _ _ _ _ _— do... EE $295 — Netherlands $223; Iraq $30; West 
zi Germany $20. 
c: 
Oxides and hydroxidees ER 513 -- N AEDO 389; United Kingdom 
Metal including alloys: l 
Sirap e Ä 8 90 Te 
Semimanufactures 
value, thousands_ — — $1,787 -- Japan $338; Saudi Arabia $48; United 
Kingdom $36. 
Other: 
Alkali, alkaline-earth, rare-earth | 
metals à 8 -- Mainly from West Germany. 
Base metals including alloys, 
unwrought and semimanufactures _ e 8 _. All from Saudi Arabia. 
NONMETALS 
Abrasives, n.e.s.: Grinding and polishing 
wheels and stones 
ue, thousands. _ $97 $171 -- West Germany $54; Saudi Arabia 
Boron materials: Oxide and acid... 415 1 = inly from West Germany. 
Cement value, thousands_ _ $42,705 $58,752 $440 9222 3 454: Japan $3,657; China 
Chelle ol ceo edu cine nee ec 50 .. All from India. 
Uam ane clay products: 
DECIES IC E CRIME NA 418 NA Cyprus 150; Saudi Arabia 41; India 5. 
N e 
on 
value, thousanda- 312 3311 Te mar $85; Italy $53; West Germany 
Refractory including nonclay 
brick -esana do 32,773 $5,282 $1 Italy $1,856; United Kingdom $1,001; 
est Germany $423. 
Diamond: Gem, not set or strung 
do- m $3 -- All from Hong Kong 
Diatomite and other infusorial earth PUR 22 -- Saudi Arabia 21; France: 
Fertilizer materials: 
de- -z value, thousands . _ ue $634 -- Netherlands $495; United Kingdom 
$91; Saudi Arabia $31. 
Manufactured: 
Nitrogenouns do. ..- $6,348 $1,613 — Saudi EM $111; Japan $676; West 
Phosphatic _ ___._—_- do- 3547 $31 E All from So Mi Arabia. 
Potassic. 222 S222 -2- 9 22 -- Saudi Arabia 15; West Germany 7. 
value, thousands_ _ EA $89 spe 1; Saudi Arabia $38. 
Ammoniak m 12 m Jal Kingdom 8; India 3; Nether- 
Graphite, natural |... Eis 3 E All fron from ‘Saudi Arabia. 
Gypsum and plasters __._._.__ __- Zi 179 -- France 158; Denmark 19; United 
Line value, thousands. _ -. $1,462 ~- Italy $817; China $367; Romania 
Pigments, mineral: Iron oxides, processed ee 4 PUN West Germany 3; United Kingdom 1. 


See footnotes at end of table. 
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Table 13.—Yemen Arab Republic: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 
NONMETALS —Continued 
Sodium and potassium compounds, n.e.s.: 
Caustic potash nb oe „ 
Caustic oda 
Stone, sand and gravel 
imension stone: 
Crude and partly worked 
value, thousands_ _ 
Worked ___________ do- 
Gravel and crushed rock do 
Sand excluding metal-bearing .. .. ... — 
Sulfur: 
Elemental, refined 
Sulfuric acid 
9 
other than chlorine 
1 of as t, asbestos 
r cements, 
ciety -. value, thousands. _ 
MINERAL FUELS AND RELATED 
MATERIALS 
Carbon black do- 
Petroleum: 
Crude and partly refined . do- 
Refinery roduc; 
Gasoline do- 
Kerosine acd jt hal da 
Distillate fuel oil do... 
Residual fuel oil do- 
Lubricante — do 
Liquefied petroleum gas 
do- 


Bituminous mixtures doo 


NA Not available. 


1Unreported quantity valued at $5,472,000. 


Unreported quantity valued at $29,000. 


1979 


$7,405 
$4,314 
$8,696 

$445 


1980 


United 
States 


Sources, 1980 
Other (principal) 


All from Belgium-Luxembourg. 


Italy $147; Greece $62; West 
ta 2807 y $26. 


$30. 

8 1155 China $125; jme $59. 

Saudi Arabia 7; Arab 
Emirates 7. 


Netherlands 43; United Kingdom 7. 
Netherlands 164; United Kingdom 
19; West Germany 17. 


iay 302; United Kingdom 80; Greece 


All from United Kingdom. 
United Kingdom $182; Greece $112; 
China $84. 


Saudi Arabia $25; Be arr 
Luxembourg $9; China gi 


Netherlands $6; Saudi Arabia $1. 


Saudi Arabia $27,688; Kuwait 806 
Saudi Arabia 1755 Kuwait 
Weat ede era 
Saudi Arabia $3 595; West -— 
8 295; Kuwait $8,03 
Saudi Arabia $2,103; Kuwait $355; 
West Germany $1 133. 
United m $6,242; Saudi Ara- 
bia $3,7 Netherlands $1,302. 


Saudi Arabia $1,768; People's Domo- 
cratic Republic o | Yemen $658. 

Saudi Arabia $5,171; United Arab 
Emirates $3,890; Japan $1,065. 
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During 1981, Ecuador's gross domestic 
product (GDP) increased by a reported 4.8% 
in real terms, a slight improvement over 
that of 1980. In current prices, the GDP in 
1981 was estimated at $13.7 billion.* The 
inflation rate increased to 15.6% according 
to official figures, above that of 1980. 

Ecuador’s production of petroleum in- 
creased 3% in 1981 compared with that of 
1980. The consortium of Corporación Estat- 
al Petrolera Ecuatoriana (CEPE), the state 
oil company, and Texaco, Inc., produced 
almost 98% of the total from their Putu- 
mayo Basin operations in Oriente, the east- 
ern jungle region. In sharp contrast, output 
from the Santa Elena Peninsula Fields, 
where oil was first produced commercially 
in 1921, continued to decline, producing 
only 510,000 barrels, a decrease of almost 
8% compared with that of 1980. 

The volume of crude petroleum exports 
increased from 38 million barrels in 1980 to 
45.7 million barrels in 1981. Although crude 
petroleum export revenues increased to 
$1.56 billion in 1981 from $1.39 billion in 
1980, the average-per-barrel price declined 
to approximately $34.10 in 1981 from about 
$36.70 in 1980. Exports of crude petroleum 


and petroleum products accounted for about 
68% of Ecuador’s 1981 merchandise ex- 
ports, up from 63% in 1980. The petroleum 
industry contributed approximately 10% to 
the GDP, a substantial decrease from the 
16.7% in 1980. 

After recording a negative growth rate in 
1980 of 5%, the petroleum and mining 
sector increased an estimated 1% in 1981, 
owing, in large part, to increased petroleum 
production. The total production of nonfuel 
minerals in Ecuador was estimated to have 
declined in 1981, and this sector continued 
to be of negligible importance to the econo- 
my. Mineral industry developments con- 
tinued to be constricted, in part because 
Ecuador has not been adequately explored 
but, more importantly, because the existing 
mining law, Ley de Fomento Minero, was 
considered by private sector Ecuadorean 
and foreign investors as offering insuffi- 
cient incentives and guarantees. An early 
approval by Congress of the proposed min- 
ing law, under consideration for several 
years before being submitted in 1980 to the 
Office of the President, was not expected by 
the mining sector. 
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Geological and mineral reconnaissance 
work by various organizations and private 
agencies in collaboration with the Dirección 
General de Geología y Minas (DGGM) con- 
tinued on a relatively modest scale. Devel- 
opment work by the DGGM continued at 
the Chaucha porphyry copper deposit, Loja 
Province, discovered a decade ago under a 
United Nations development program. The 
Chaucha represents a major potential 
source of copper in Ecuador, with estimated 
reserves of 72 million tons of ore averaging 
0.7% copper and 0.02% to 0.04% molybde- 
num reported. 

CEPE was proceeding with its ambitious 
program to increase, by 1988, Ecuador's 
petroleum refining capacity from 96,600 
barrels per day to 210,000 barrels per day, 
the current level of crude petroleum pro- 
duction. Reportedly, the increase is to sup- 
ply the rapidly expanding demand for gaso- 
line, diesel fuel, and kerosine but could 
result in the availability for export of an 
estimated 50,000 barrels per day of No. 6 
fuel oil. 

The principal refinery, owned by CEPE 
and located at Esmeraldas, Esmeraldas 
Province, was to be increased from its 
current 55,600 barrels per day capacity 
through revamping, first to 70,000 barrels 
per day by 1983 and then to 90,000 barrels 
per day in 1987. CEPE was planning to 
construct a new 75,000-barrel-per-day refin- 
ery in Atahualpa, Guayas Province, sched- 
uled for completion in 1983 or 1984. The 
designs for the expansion of the Esmeraldas 
refinery and the construction of the Ata- 
hualpa refinery were being done by UOP, 
Inc., of the United States. The two refin- 
eries located on the Santa Elena Peninsula, 
Guayas Province—the 32,000-barrel-per-day 
Anglo facility owned by Clyde Latino Amer- 
ica, S.A. and CEPE, and the Petróleos Gulf 
del Ecuador 8,000-barrel-per-day facility 
owned by private sector Ecuadoreans—were 
to be expanded to a combined capacity of 
44,000 barrels per day by 1988. 

Not involved in current expansion plans 
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was Ecuador’s fourth operating refinery, 
located in Lago Agrio, Napo Province. Texa- 
co, Inc., in its capacity as operator of the 
CEPE-Texaco consortium, operated the 
1,000-barrel-per-day refinery; one-half of 
the output was used internally by the con- 
sortium. 

Reportedly, the CEPE-Texaco consortium 
budgeted $133.3 million for their petroleum 
exploration activities in 1981, more than 
treble the $42.3 million spent in 1980. Off- 
shore exploration drilling for oil began in 
December in the southern part of the Gulf 
of Guayaquil, where natural gas reserves, 
possibly as much as 670 million cubic feet, 
have been known to exist for many years. 
However, development of the fields has 
been hindered owing to disagreements be- 
tween the Government and foreign con- 
signees. 

The quasi-Government Compania Ecua- 
doriana de Siderürgica S.A. (ECUASIDER) 
was planning the construction of a 400,000- 
ton direct-reduction steel mill near Puerto 
Bolivar, El Oro Province. The mill would 
use natural gas from wells in the Gulf of 
Guayaquil. 

The long-awaited international call for 
tenders for the development of the San 
Bartolomé silver and zinc mine, located in 
Azuay Province, was announced in June. 
However, the bidding contest was declared 
null and void in October. 

Empresa Industrias Guapán S.A.’s new 
1,100-ton-per-day expansion of the Guapán 
cement plant in Azogues went into produc- 
tion late in the year. A plan to double the 
capacity of Cemento Selvalegre's new 
945,000-ton-per-year plant near Otavalo was 
being considered at yearend following a 
feasibility study. La Cemento Nacional 
Started a new production line at its Blanco 
plant, adding an additional 1,500 tons per 
day to its capacity. The Government in- 
creased the price of cement 50% in midyear 
to stimulate production to help alleviate 
periodic shortages. 


Table 1.—Other Areas of South America: Production of mineral commodities! 


Area, commodity, unit of measure 1971 1978 1979 1980P 1981* 
ECUADOR? 
Cadmium, mine output, metal content 
kilograms. . 476 417 *480 *480 400 
Cement, hydraulic thousand metric tons 623 834 1,099 1,389 1,450 
Clays: Kaolin .- - -- - ------------ do... 4,586 8,564 *4,000 4,000 4,000 


See footnotes at end of table. 
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Table 1.—Other Areas of South America: Production of mineral commodities! 


— Continued 
Area, commodity, unit of measure 1977 1978 1979 1980P 1981* 
ECUADOR? —Continued 
Copper, mine output, metal content 
metric tons. _ 1,000 800 1,200 1,200 1,200 
Gas, natural: 
ros million cubic feet _ 12,290 12,429 13,887 15,000 16,000 
Market able do- 1,490 €1,500 €1,600 1,600 1,700 
Gold, mine output, metal content . _ troy ounces. _ 8,124 2,134 3,215 8,537 8,700 
Gypsum (for cement) metric tons 41,491 34,209 35000 35,000 35,000 
Lead concentrates, metal content: do- 220 220 220 220 200 
Natural gas liquids: 
Natural gasoline 
thousand 42-gallon barrels. _ 106 79 NA NA NA 
Liquefied petroleum gas . do... 36 721 815 800 820 
I!! do- 142 800 NA NA NA 
Petroleum: 
e ono oo do- 67,002 77,710 78,169 74,714 76,797 
Refinery products: 
Gasoline do- 6,144 7,293 8,119 9,000 37,802 
Jet fuel!!! do- 537 985 1,107 1,200 31,118 
Kerosine _-------------—- do- 2,381 2,716 2,498 2,500 22.205 
Distillate fuel olli do— 3,234 4,518 5, 095 5, 600 35,046 
Residual fuel olli do- 6,602 13,018 13,775 14,500 14614 
Lubrican ta do- 194 234 267 300 300 
Other: 
Liquefied petroleum gas do- 192 200 225 250 3733 
Unspecified ___________ do_ _ __ 340 317 367 400 3417 
Refinery fuel and losses do... 121 1,016 554 1,000 3346 
TOtál em do. _ __ 20,345 30,297 82,007 34,150 332,581 
Silica. --- --- ----------——- metric tons. _ 10,800 17,011 *13,130 13,200 13,200 
Silver, mine output, metal content _ troy ounces. _ 57,108 28,617 *44,000 45,000 44,000 
Stone, sand and gravel: 
Limestone (for cement manufacture) 
thousand metric tona. _ 1,061 1,410 *1,300 1,800 1,250 
Marble metric tons. _ 2,544 2,189 2, 700 2,800 2,800 
Sulfur: 
§§Ü˙kbꝛ EE do— 4, 688 4,500 *4,500 4,500 4,400 
Byproduct: 
From petroleum? —_—_------- do- 5,000 5,000 5,000 5,000 5,000 
From natural gas do— 3,000 5,000 5,000 5,000 5,000 
e!!! do_ __ - 12,688 *14,500 *14,500 14,500 14,400 
Zinc, mine output, metal content do... 1,997 1,340 *1,600 1,600 1,600 
FRENCH GUIANA 
Gold, mine output, metal content _ _ troy ounces. _ 4,823 *5,000 5,000 4,000 4,000 
Stone, sand and grave! metric tons 329,320 825,000 €337,000 330,000 320,000 
GUYANA? 
igi mere ds vii : 
uxite, equivalent, gross weight 
thousand metric tons 2,131 2,425 2,312 1,800 1,700 
Alumin a 0 —— 271 250 200 220 210 
Diamond:“ 
Gem thousand carats- 7 7 6 4 4 
Industria do— 10 10 10 6 6 
/ es Se ee do. ... 17 17 16 10 710 
Gold, mine output, metal content. troy ounces. — 11,899 716,404 10,593 11,003 919,262 
PARAGUAY 
cement, hydraulic. ... thousand metric tona. _ 200 166 155 177 190 
a 
Kaolin 3 ͤ ees m metric tons_ _ 22, 000 35,380 40,000 50, 000 000 
Other thousand metric tons 1,320 l, ,518 1,870 2,200 2,500 
Gypsum. eee ae metric tons 14,000 9,000 11,000 12,000 14,000 
Line os os do- 53,300 38,554 33,000 55,000 ,000 
Petroleum refinery products 
Gasoline thousand 42-gallon barrels. _ 648 805 662 906 
Jet fueea22sv⏑½hrn -- do... 69 75 94 101 100 


See footnotes at end of table. 
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Table 1.—Other Areas of South America: Production of mineral commodities! 


—Continued 
Area, commodity, unit of measure 1971 1978 1979 1980P 1981° 
PARAGUAY —Continued 
Petroleum refinery products —Continued 
Kerosine — _ _ _ thousand 42-gallon barrels. — 145 151 132 120 110 
Distillate fuel oililll do... 1,390 1,710 1,705 1,931 1,800 
Pocu fuel oil .........---- do- 333 371 384 371 370 
ne oan gas oe do— - 45 46 58 52 50 
Refinery fuel and losses do— 358 467 731 800 750 
77/ôö»Ü—⁵³Wͤ ] mt ee Lim do— 2,988 3,625 8,166 4,281 3,980 
Pigments, mineral, natural: Ocher _ metric tons_ 120 150 200 200 200 
Sand including glass san 
885 thousand metric tons 1,401 1,900 2,300 2,600 2,700 
ne: 
Dimension do- 144 197 224 258 260 
Crushed and broken: 
5 (for cement and lime). do- 415 310 300 350 390 
e PET CENE do...- 3,500 5,140 5,450 6,400 6,600 
Talc, eee pyrophyllite metric tons 130 160 210 250 260 
SURINAME 
Aluminum: 
Bauxite, gross weight 
thousand metric tona. . 4,805 5,188 5,010 4,646 8,800 
Alumina. „ Oli 1,172 1,810 1,8325 1,316 1,200 
Metal, primar: do- 58 55 64 46 35 
cement hydraulic TTT do- 48 60 62 69 65 
ae „n AAA metric tons_ — 116,000 *115,000 *115,000 115,000 110,000 
Kaolin* —— 22 aeris exe do. ..- 2,500 2,500 2,500 2,500 2,500 
Gold, mine output, metal content... troy ounces - 386 289 300 350 823 
d and gravel: 
Sand, common thousand metric tons NA 160 150 155 150 
Gravel metric tons 94, 500 15,000 61,500 75,000 70,000 
Stone, crushed and broken 
thousand metric tona. — 75 40 50 72 NA 
URUGUAY 
Aluminum, secondary .......- metric tons 52 45 69 35 
A ³˙¹w AA A do- 50 33 25 35 30 
Cement, hydraulic thousand metric tons 682 674 687 685 690 
Clays, type not specified |... metric tons 336,009 338,890 340,000 NA NA 
Coke, gashouse - --- - ---------—- do... *11,685 *11,685 “11,685 12,000 NA 
orandum m eer do- 421 223 221 225 220 
Feldsp akk do- 1,625 2,512 €2,700 2,600 2,500 
Fluorpao⸗—— „ do... 15 113 €77 85 
Gas, manufactured million cubic feet €750 €750 €750 760 750 
Gem stones, semiprecious 
JJ Deny Seen emer metric tons. — 802 184 *200 190 180 
Amethyst _________________-_ do... 2 32 e33 30 30 
Iron and steel: 
Ferroalloys: Electric-furnace ferrosilicon 
REA 105 — NA NA 
Steel, crude le 8 17.200 8,700 17,000 14,000 10,000 
Semimanufactures do... 41,265 43,898 93,449 11,159 80,000 
Line thousand metric tons 70 85 81 20 50 
Petroleum refinery products: 
Gasoline thousand 42-gallon barrels. 1,940 2211 2,136 1,953 31,768 
Jet fuel ~- —----------------— do—- 269 219 312 234 3210 
Kerosinee -2--- do— 1.199 1 1.119 1.032 3861 
Distillate fuel oll do... .- 3,355 3,812 3,413 3,510 33,514 
Residual fuel oi] __.___________- do... 5,170 4,993 5,137 5,780 35,387 
Lubricantt do... 37 39 49 45 346 
er: 
Liquefied petroleum ga do- 397 431 417 447 3396 
Unspecified - - -- ---------- do 287 335 397 349 3221 
Refinery fuel and losses do ... 228 235 ($) 43 3100 
/ A do- 12, 882 13,518 12,980 13,393 12,503 
Sand and gravel: 
Sand: 
Common thousand metric tons. _ 1,885 2,011 *2,200 2,300 2,000 
GAG metric tons. — 10 1,698 el 27 00 1.750 1.500 
Gravel! thousand metric tons 865 341 400 450 350 
ne: 
Dimension do- 13 87 80 85 80 
Crushed and broken 
Alum schist |... metric tons 2,483 11,392 *10,000 10,500 11,000 
Dolomite — - thousand metric tons. 110 120 130 100 
Limes tone do 1.192 1.190 1, 100 1.200 1.250 


See footnotes at end of table. 
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Table 1.—Other Areas of South America: Production of mineral commodities! 


—Continued 
Area, commodity, unit of measure 1977 1978 1979 1980P 1981* 
URUGUAY —Continued 
Stone —Continued 
Crushed and broken —Continued 
Marble thousand metric tons 4 5 265 5 4 
Mar!!! metric tons 900 11,553 *10,000 10,500 11,000 
Quartz _________________ do... 200 (7) (7) (7) NA 
Other including ballast 
thousand metric tons 158 1,488 *1,500 1,500 1,400 
Sulfur, elemental, byproduct* _ _ __ metric tons 2,200 2,200 2, 200 2,200 ,000 
Talc, soapstone, pyrophyllite do- 1.659 1.724 €1,800 1,800 1,700 
Estimated. Preliminary. Revised. NA Not available. 


Includes data available through Aug. 27, 1982. 


In addition to the commodities listed, a variety of crude construction materials (common clays, sand and gravel, and 
stone) undoubtedly were also produced, but output was not reported, and available information was inadequate to make 


reliable estimates of output levels. 
3Reported 


figure. 
*Gem and industrial diamond preduction was estimated based upon reported total production. 


5Data represent exports. 


Refinery fuel apparently included with products for sale, mainly residual fuel oil and liquefied petroleum gas. 


?Less than 1/2 unit. 


FRENCH GUIANA 


The mineral industry in French Guiana 
continued to be limited to the production of 
small quantities of construction materials— 
clays, crushed stone, and sand and gravel— 
used for domestic consumption and a minor 
amount of placer gold. 

The minerals sector has not had a large 


role in the Nation's economy, although 
resources of bauxite, cinnabar, copper, low- 
grade iron ore, manganese, molybdenum, 
nickel, and tantalite are known. 

No significant developments concerning 
the mineral industry of French Guiana 
during 1981 were reported. 


GUYANA 


The Guyanese economy continued to de- 
cline, registering a real growth of minus 
0.5% in 1981. Although Guyana's economy 
is basically agrarian, depending mainly on 
sugar and rice, the production of bauxite 
and its processing into alumina accounted 
for about one-fifth of the GDP, estimated at 
$547 million,’ and about 40% of total annu- 
al export earnings. However, total bauxite 
and alumina production not only fell almost 
30% below the 1981 target of 2.3 million 
tons, but the 1.9 million tons produced was 
also below the 1980 production of 2.0 million 
tons. 

The shortfall in output was due to several 
factors, including continued industrial dis- 
putes, weather difficulties, shortages of 
properly functioning equipment and spare 
parts, and technological deficiencies. 

Home Oil Co. Ltd., a subsidiary of the 


Canadian firm Hiram Walker Resources 
Ltd., began drilling the first of a two-well 
wildcat drilling program in November on a 
7,085-square-kilometer concession in the 
Takutu Basin. The well, the first to be 
drilled in the basin, is about 320 kilometers 
south of Georgetown near the border with 
Brazil. Home has a 72% interest in the 
concession, and Ranger Oil Ltd., of Canada, 
and Canadian and Oriental Oil Ltd. of Hong 
Kong, each own 14%. The target depth of 
the well was 2,440 meters. 

During the year, the Government an- 
nounced its intention to establish a national 
petroleum company to oversee exploration 
efforts. 

Duncan Gold Resources Ltd. began ex- 
ploratory drilling on its property at Omai in 
north-central Guyana. The Anaconda Cop- 
per Co. had explored and developed the 
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property previously in the late 1940's. The 
gold at Omai is associated with small quartz 
Stringers in granite and has been exploited 
sporadically on a small scale. 

Almost all of the gold produced in Guy- 
ana has been mined from alluvial or eluvial 
material, although there have been a few 
small underground operations, with work- 
ing depths rarely exceeding 38 meters. 

Reported gold production in 1981 increas- 
ed to almost 20,000 troy ounces, 75% over 
that reported in 1980. 

The small quantity of natural diamonds 
produced, reported to be 9,500 carats, was 
about the same as that of 1980. An esti- 
mated 40% was of gem quality. Alluvial 
diamonds were first discovered in Guyana 
in 1887, and total production since then has 
been in excess of 3 million carats. Peak 
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production occurred in 1928 when 214,474 
carats was recovered, but annual produc- 
tion has been declining almost steadily 
since. The diamonds, occurring in alluvial 
deposits within the Pakaraima Mountains 
in western Guyana, are recovered by hand 
or by suction dredging. 

A comprehensive feasibility study was 
planned by the Bauxite Industry Develop- 
ment Co. to determine whether the kaolin 
occurring below the bauxite deposits could 
be mined economically. The study, focusing 
on the Topira bauxite mine, located near 
Ituni at the center of the 1,550-square- 
kilometer bauxite mining belt, was to be 
done by a consulting firm with technical 
assistance provided by the Inter-American 
Development Bank. 


PARAGUAY 


After decades of stagnation, Paraguay 
continued in 1981 to maintain an economic 
growth rate that is unrivaled by any other 
Latin American economy. The factors re- 
sponsible for this unusual growth remain 
primarily the expansion of exportable sur- 
plus in the agricultural sector and the 
construction of large binational hydroelec- 
tric power projects on the Paraná River 
along the eastern frontier bordering Argen- 
tina and Brazil. 

Paraguay's real GDP in 1981 was esti- 
mated to have increased 8.596 above that of 
1980 to an estimated $5.5 billion at current 
prices.* Inflation decreased, owing to stable 
oil prices in 1981, to an annual rate of 1596 
from the 22% annual rate in 1980. The 
prospects for continued good growth in 1982 
appeared favorable. 

The construction of the Itaipú hydroelec- 
tric powerplant, located on the Paraná Ri- 
ver approximately 8 miles upriver from the 
international bridge connecting Ciudad 
Presidente Stroessner with Foz de Iquazá, 
continued on schedule with about 80% of 
the civil works having been completed by 
yearend. The first electrical generation was 
expected to begin in mid-1983. 

When the Itaipú Treaty was signed in 
1973 with Brazil, the official estimated cost 
of the project was $2 billion. As construction 
of the dam progressed, the official estimated 
cost continued to increase at a rapid rate. In 
midyear, the latest official estimate of the 
cost was given as $12.7 billion. However, by 
the time the project is completed in 1988, 
the final cost is estimated, by sources close 


to the project, to be between $15 and $18 
billion, owing, in part, to the burden of high 
interest rates that prevailed in world finan- 
cial markets. Thus, the estimated cost, 
approximately 29 mils per kilowatt-hour, of 
the electrical power to be generated by 
Itaipú continued to rise, although still pro- 
jected to be only about one-third of the cost 
of thermopower, approximately 96 mils per 
kilowatt-hour, generated in Brazil. 

The plant will have an installed capacity 
of 14,000 megawatts, generating 80,000 
gigawatt-hours of electricity per year. 
According to the terms of the treaty with 
Brazil, any power that Paraguay does not 
buy from Itaipú Binacional, the binational 
entity that will operate the Itaipú plant 
through joint ownership, must be sold to 
Brazil. Paraguay cannot sell any to a third 
country, and Brazil must buy all the power 
that is available for sale, including that 
portion of the share that Paraguay does not 
consume. Paraguay was expected to export, 
at least initially, almost all of its 50% share 
of the electricity generated at Itaipú, since 
the development of energy-intensive indus- 
tries in Paraguay have not yet been con- 
structed. Once completed, the energy pro- 
vided by Itaipú will be equivalent to almost 
500,000 barrels of fuel oil per day. 

The construction of the Yacyretá hydro- 
electric plant, a binational project with 
Argentina located about 80 kilometers 
down the Parana River from the towns of 
Encarnación and Posadas, was 3 years be- 
hind schedule by yearend. Its first power 
was expected to be generated in 1988, in lieu 
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of 1985 as originally planned. Besides pro- 
viding hydroelectric energy, this project 
will improve navigation on the Paraná Ri- 
ver by flooding the Apipé rapids, provide 
both Paraguay and Argentina with irriga- 
tion facilities, promote the fishery industry 
of the region, and increase tourism. 

The plant will have an installed capacity 
of 4,000 megawatts, generating 26,000 
gigawatt-hours per year. The estimated cost 
of the project was $10 billion. 

The Yacyretá Treaty stipulates that the 
energy produced will be shared equally 
between Paraguay and Argentina, with 
preferential rights given to each on the 
purchase of the electrical energy not used 
by the other to meet domestic demand. 
Argentina must buy all of the power that is 
available for sale, including that portion of 
the share that Paraguay does not consume. 

The feasibility study of the Corpus bina- 
tional hydroelectric project with Argentina 
was scheduled to be completed in June of 
1982. This project, similar to Itaipú al- 
though smaller, was to be located on the 
Paraná River at Itacuá, 8 miles upriver 
from the towns of Encarnación and Posa- 
das. The planned installed capacity was 
4,000 megawatts, the same as that of Yacy- 
retá. However, the estimated cost for con- 
struction is only one-half, $5 billion, of that 
of Yacyretá owing to the more favorable 
condition of the damsite. 

The Corpus project is almost a comple- 
ment of the Yacyretá project, and its con- 
struction could depend upon Yacyretá's 
completion. According to preliminary esti- 
mates, Corpus could generate its first elec- 
trical power in 1992, if construction of the 
main civil works begins in 1986. 

The Itati binational hydroelectric project, 
also to be executed with Argentina, was still 
in the prefeasibility stage in 1981. However, 
as it would help optimize the generating 
capacity at Yacyretá by regulating water- 
flow, it is almost certain to be built when 
Yacyretá is completed. The Itati project, to 
be located 210 kilometers downriver from 
Yacyretá, was projected to have an installed 
capacity of about 1,200 megawatts. The 
construction cost was estimated at $1.5 
billion. 

The prefeasibility study conducted by the 
World Bank on the possible expansion of 
the Petróleos Paraguayos S.A. petroleum 
refinery at Villa Elisa was not completed in 
1981. However, construction of additional 
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Storage capacity at the refinery was award- 
ed to Consorcio de Ingeniería Electromecá- 
nica, S.A., a private sector Paraguayan 
enterprise. The contract had not been sign- 
ed by yearend. 

The state-owned Industria Nacional del 
Cemento was authorized by the Govern- 
ment, based on feasibility studies com- 
pleted in 1980, to increase the capacity of its 
only operating cement plant at Puerto Val- 
lemi from 200,000 to 400,000 tons per year 
to meet the increasing demand of the con- 
struction industry. A contract was awarded 
to a French group, led by Bureau Central 
Pour Les Equipments Outre-Mer, for the 
construction of Paraguay's second cement 
plant. The plant, scheduled to be completed 
in 1984, was to be located 485 kilometers 
north of Asunción. Production was to be 
600,000 tons of cement per year. 

Aceros del Paraguay, S.A. (ACEPAB), 
continued its construction of Paraquay's 
first steel mill during 1981 at Villa Hayes, 
20 kilometers north of Asunción, on the 
Paraguay River. The facility, consisting of 
one basic oxygen-process blast furnace, was 
scheduled to produce 100,000 tons of steel 
ingots, billets, bars, reinforcing rods, wire, 
light angles, and other construction materi- 
als beginning in 1983. ACEPAR is a joint 
venture comprised of Siderürgia Para- 
guaya, a Paraguayan Government enter- 
prise administerod by the Ministry of De- 
fense, 60% ownership; the Brazilian consor- 
tium Empresa Brazilefia, F.L.M., 39%; and 
the Brazilian firm of Técnica Nacionál de 
Engenhariá, S.A., 1%. The latter is respon- 
sible for the construction and erection of the 
facility. 

A mineral agreement between the Gov- 
ernment and the U.S. firm UNC Teton 
Exploration Inc., a subsidiary of UNC Re- 
sources Inc., was formally accepted in late 
1981. The agreement extends exclusive 
rights to explore and develop nonfuel min- 
erals in the Chaco, the 24-million-hectare 
western region, to UNC Teton. Based on 
preliminary evaluations using satellite im- 
agery, oil exploration data, and onsite geo- 
logical observations, there is potential for 
uranium, bauxite, precious metals, and 
brine-associated minerals. 

The Instituto de Pesquisas Tecnológicas, 
of Sáo Paulo, Brazil, reportedly was con- 
tracted to survey all of Paraguay to identify 
valuable mineral deposits. 
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SURINAME 


The bauxite industry continued to be the 
backbone of the Surinamese economy. 
Three companies were involved in the baux- 
ite industry in Suriname during 1981, two 
of which, the Suriname Aluminum Co. (SU- 
RALCO), a wholly owned subsidiary of the 
Aluminum Co. of America, and Suriname 
N.V., Billiton Maatschappij, part of the 
Royal Dutch/Shell Group, have been estab- 
lished in the country for many years. The 
third company, N.V. Grassalco, the state- 
owned mining company, was charged with 
opening up the unexploited bauxite deposits 
in the Bakhuys region of western Suriname, 
although the development in that region 
was stymied throughout the year. SURAL- 
CO owns and operates the country's only 
alumina refinery and aluminum smelter, 
although plans have been under formula- 
tion for several years to construct a new 
alumina plant, to be owned by Grassalco, at 
Apoera on the Corantijn (Courantyne) Ri- 
ver. The new plant would be part of the 
project to develop western Suriname. How- 
ever, these development plans have appar- 
ently been abandoned for the near future. 

Although Suriname was the world's sixth 
largest producer of bauxite, the worldwide 
recession in the aluminum industry, the 
growing production-cost competition from 
Australia, Brazil, and Guinea, and the de- 
mands for significantly higher wages by the 
bauxite labor union aided in decreasing the 
1981 estimated production to 20% below the 
1980 level. In spite of the cancellation of a 


States on July 1, the United States con- 
tinued to receive the major part of the 
bauxite mined in Suriname during 1981. 

Production of alumina in 1981 was esti- 
mated to have decreased about 9% from 
that of 1980. However, shipments to the 
United States increased to 2.2 million tons, 
over 315% above the 1980 level, enabling 
the United States to replace Europe as the 
principal buyer of Suriname's alumina. 
About 90% of Suriname's alumina produc- 
tion was exported; the remainder was 
smelted at the SURALCO plant at Para- 
nam. Production of aluminum metal de- 
creased 24% from that of 1980 and was 
equal to about one-half of 1979 production. 

Suriname's relatively minor gold produc- 
tion was mined exclusively by individual 
prospectors, using labor-intensive methods. 
Although gold mining in Suriname began 
more than a century ago, production has 
been steadily declining since about 1910, 
when the maximum production was about 
32,000 troy ounces. The Lawa River gold 
deposits, discovered in 1885, have accounted 
for one-half of all the gold ever recovered in 
Suriname. 

As a result of the agreement signed in 
1980 between the Government of Suriname 
and Gulf Oil Co., Gulf began exploration 
drilling in the Saramaca district in mid- 
year. Suriname had no petroleum or natu- 
ral gas production during the year. Imports 
of petroleum products were distributed by 
Esso Standard Oil, S.A., Ltd., Texaco, Inc., 


600,000-ton-per-year bauxite purchase con- and Royal Dutch/Shell. 
tract by the Ormet Corp. of the United 
URUGUAY 


Uruguay's economic growth, following 
the general recessionary trend that existed 
throughout Latin America, fell by only 
1.3% in 1981, after sustaining an average 
annual real growth rate of 4.5% over the 6- 
year period ending in 1980. Owing to Uru- 
guay's anti-inflationary policy of maintain- 
ing an overvalued exchange rate and pro- 
gressive reductions in import tariffs, a fur- 
ther deceleration in overall economic activi- 
ty was expected in 1982. The inflation rate 
declined again, for the third consecutive 
year, to 29% in 1981, according to official 
figures, somewhat lower than the 35% 
projection. 


A reduction in the trade deficit to $346 
million* in the first 10 months of 1981 from 
$567 million in the corresponding period of 
1980 resulted from a 23% increase in ex- 
ports to $994 million and a decline in 
imports of 2.5% to $1.34 billion. Expendi- 
tures on imported oil decreased 15% to an 
estimated $360 million in 1981. Crude oil 
imports accounted for about 27% of total 
imports. The Administración Nacional de 
Combustibles, Alcohol, y Portland (ANCAP) 
announced the signing of an annually re- 
newable contract, effective on October 1, 
1981, for the purchase of 10,000 barrels per 
day of crude petroleum from Mexico, an 
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estimated 25% of Uruguay's requirements. 

The mineral industry was of minor im- 
portance to Uruguay's economy and con- 
tinued to be concentrated in the nonmetal- 
lic sector in 1981. 

Uruguay had four operating cement 
plants with a total production capacity of 
845,000 tons per year. Two of the plants 
were owned by ANCAP, one located in 
Minas with a capacity of 240,000 tons per 
year and the other located in Paysandu 
with a capacity of 270,000 tons per year. The 
Paysandu plant had its annual capacity 
increased from 120,000 tons early in the 
year. The Cía. Uruguaya de Cemento Port- 
land plant, owned by Lone Star Mining 
Corp. of the United States and located just 
outside of Montevideo, had an installed 
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capacity of 300,000 tons per year. The 
fourth and smallest plant, with a capacity 
of 35,000 tons per year, was owned by Cía. 
Nacional de Cementos S.A. 

Reportedly, no modification or additions 
to these plants were expected over the next 
few years. 


! Physical scientist, Division of Foreign Data. 
ere necessary, V e been converted from 
Ecuadorean sucres (S/) m U. 8. "dollars at the rate of 


Where necessary, es have been converted from 
Gg 68 100 Pur to U. 8. dollars at the rate of 


*Where necessary, values have been converted from the 
Paraguayan LO canam (G) to U.S. dollars at the rate of 
G126= 

“gig 5 values have been converted from the 
Uruguaya (Ur$) to U.S. dollars at the rate of 
Ur$il.504— S$1.00 as of Dec. 31, 1981. 


The Mineral Industry of 
Other South Pacific Islands 


By Charlie Wyche! 


CONTENTS 


Page 
1399 
1406 


Fiji. 

Nauru and Kiribati (Ocean Island) 
New Caledonia 
Papua New Guinea -—- 


Tonga Islands 


FIJI 


Principal mineral products in the Domin- 
ion of Fiji were gold, silver, pit and quarry 
construction materials, and cement. In 
1981, the combined value of these commodi- 
ties accounted for about $11.6 million,? over 
85% of the total value of mineral output. 
Production of cement, sand and gravel, and 

quarry products increased substantially 
above the 1980 level. 

Mining based on gold production was 
decreasing, and employment in the industry 
was declining. The better grade deposits in 
the one active mine were worked out, and 
only another 10 years’ production at cur- 
rent rates was estimated to remain. While 
the high world gold price of 1979-80 led to 
intensive exploration, there has been little 
success. 

High hopos were held for copper produc- 
tion. Exploratory results had proved suffi- 
ciently attractive for a mining agreement to 
be negotiated, but subsequent reports show- 
ed low-grade deposits. In view of the poor 
outlook for world copper prices, the project 
has been stopped. The prospects for domes- 
tic oil production were improved. After 
initially promising results, two test wells 
have proved inconclusive; however, another 
test well was being drilled. On a smaller 
scale, exploitable resources of marble, pum- 
ice, and phosphates have been found. 


Mineral exploration has been carried out 
by American, Australian, British, Canadi- 
an, West German, and South African com- 
panies since the early 1960's, and a high 
level of activity was maintained throughout 
1981. At Mount Kasi on Vanua Levu, an 
extensive program of geological sampling 
and mapping was being conducted, and 
drilling was taking place at some base 
metal prospects in the south-central parts of 
Viti Levu. Also, high gold values in surface 
samples were reported at Vuda in western 
Viti Levu. Total expenditures by mining 
companies on land-based projects exceeded 
$6 million in 1981. 

As in previous years, most activity was on 
the main island of Viti Levu. However, 
there was an increase in previously less 
well prospected islands. In the Namosi dis- 
trict of southeast Viti Levu, exploration and 
development work have indicated several 
occurrences of porphyry copper, molybde- 
num, and gold mineralization. In south and 
central Viti Levu, geological mapping and 
geophysical surveys were completed over 
areas containing small massive sulfide 
copper-zinc deposits. In western Viti Levu, 
gold mineralization was reported and sys- 
tematic sampling was commenced, but the 
presence of economic mineralization has yet 
to be demonstrated. 
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Table 1.—Other South Pacific Islands: Production of mineral commodities! 


Area and commodity 1977 1978 1979 1980 19817 
FIJI 
Cement, hydraulic - metric tons. _ 71,488 82,000 96,000 82,883 292.171 
Gold, mine output, metal content troy ounces. . 49,067 28,065 25,656 23,939 30,594 
FI! metric tons. . 1,997 835 1,308 2,128 4,270 
Silver, mine output, metal content troy ounces. _ 14,695 10,415 10, 656 6.768 8.057 
Stone, sand and gravel: 
Coral sand for cement manufacture 
metric tons. . 107,861 88,104 120,000 105,436 93,514 
River sand for cement manufacture do- 41, 494 59,515 70, 683 ,631 ,907 
River sand and gravel, n.e.s _ _ cubic meters 562,898 310,041 367, 700 310,000 375,000 
Quarried stone 88 107,698 €120,000 205,071 274,000 210,000 
Tellurium metal kilograms. _ 212,250 22,700 722.700 11,350 x 
KIRIBATI* 
Phosphate rock (all produced on Banaba Island, 
formerly Ocean Island) thousand metric tons. . 446 465 420 s P 
NAURU* 
Phosphate rock do... 1,146 1,999 1,828 2,087 21,480 
NEW CALEDONIA 
Cement! metric tons 50,605 55,000 56,650 55,927 56,000 
Chromium: Chromite, gross weight - — - do... 8,310 8,229 12,407 2,188 3,000 
Cobalt, mine output: 
Content by analysis® „ do- 3,127 1,798 2,219 2,239 2,000 
SUPPE EODEM do- 110 155 210 180 140 
Nickel: 
Ore: 
Gross weight .. thousand metric tons. . 5,892 3,349 4,300 4,571 3,860 
Metal content!!! metric tons 7113,319 65,171 80,464 86,592 274,483 
Metallurgical products: 
Ferronickel: 
Gross weight _ - ________- ELEVE 119,357 11,908 123,306 132,300 115,600 
Metal content (nickel plus cobalt) 
do... 28,283 19,889 30,373 32,580 221,989 
Nickel matte: 
Gross weight... do. ..- 30,071 22,521 16,282 20,550 20,425 
Metal content (nickel plus cobalt) 
do... 23,038 17,108 12,262 15,479 215,380 
Sione sand and gravel: 
tone 
Crude (unspecified). - cubic meters_ — 34,700 26,000 104,051 104,051 NA 
% RE do- 500 166, 000 73,435 140,079 NA 
n!!! EEm do- 10,000 67,791 95,814 NA 
Silica (for metallurgical use do— 40,800 12,405 15,683 ,915 NA 
PAPUA NEW GUINEA* 
Copper, mine output, metal content metric tons 182,291 198,603 170,788 146,813 2165,420 
Gold, mine output, metal content . . troy ounces. — 739,730 751,265 630,496 451,707 2540,325 
Silver, mine output, metal content do- 1.522, 750 1,680,800 1,428,480 1,180,000 21,362, 804 
SOLOMON ISLANDS‘ 
Gold: 22322255 n fm mt EE ee do— 372 400 1.076 1.093 21,050 
rh ⁵ĩð iet do- NA NA 115 161 2150 
VANUATU 
Manganese 
e bae metric tons 153,000 133,000 112,400 im — 
Concentrate - - - ------------- do... 23,040 20,132 10,544 "e M 
*Estimated. Preliminary. Revised. NA Not available. 


1Table includes data available through July 26, 1982. 
? Reported figure. 


3Produced from an unreported amount of domestically quarried limestone. 
*[n addition to the commodities listed, crude construction materials (common clays, sand and gravel, and stone) are 
produced, but output is not reported quantitatively and available general information is inadequate to make reliable 


estimates of output levels. 
5Data represent exports. 


Total cobalt content of nickel ores mined based on average nickel-cobalt ratio in metallurgical products for 1880-1972. 
"Cobalt actually recoverod for use as cobalt; excludes cobalt content of nickel-cobalt alloys and/or included in 


ferronickel. 


Nickel- cobalt content of ore produced as reported by New Caledonia's Mines Service. Of the total, about 97.323% is 
nickel; the balance is cobalt (based on average rückel-cobalt ratio in metallurgical products for 1880-1972). 


At Mount Kasi on Vanua Levu, where 
gold has been mined, the diamond drilling 
program was completed. Again, no major 
new ore extensions were reported, but based 
on the drilling results and on detailed 


surveys in the area, some followup work 
was planned. 

Four offshore oil exploration licenses 
were in force to U.S. oil companies in areas 
of the Fiji Platform known as Bligh Water, 
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Yasawa, Lomaiviti, and Great Sea Reef. The 
Mineral Resources Department's research 
vessel RV Bulikula was used on charter to 
carry out detailed surveys in Bligh Water. 
This work, together with further interpreta- 
tion of geophysical and geochemical data, 
defined targets for a drilling program by 
Chevron Overseas Inc. that commenced in 
mid-1980. 


COMMODITY REVIEW 


Metals.—Copper.—Copper Resources Ltd. 
(a subsidiary of Conzinc Riotinto of Austral- 
ia Ltd.) delivered a full report to the Fijian 
Government on the economics of the Namo- 
si copper deposits on Viti Levu. In its 
report, the company informed the Govern- 
ment that the deposits were currently un- 
economical, in view of this copper content 
and the current forecast for copper prices. 
As a result of the prefeasibility study’s 
findings, the venturers (also including 
Anglo Pacific Ltd., a subsidiary of Austra- 
lian Anglo American Ltd., and Preussag Fiji 
Ltd. of the West German Preussag Group) 
decided against undertaking a full feasibili- 
ty study. The deposit remains a significant 
potential resource, and the companies have 
indicated to the Fijian Government that 
they wish to retain their special prospecting 
license. The study, which included diamond 
drilling and geological sampling, indicated 
an ore body of 450 million tons at 0.4% to 
0.5% copper. The study also indicated that 
the deposit was minable by open pit meth- 
ods, with a waste-to-ore ratio of about 2:1. 

Gold.—Emperor Gold Mining Co. Ltd., 
the wholly owned operating subsidiary of 
Emperor Mines Ltd., mined sulfotelluride 
gold ores at Vatukoula on the north coast of 
Viti Levu. During 1981, the company em- 
ployed about 700 men to mine and treat 
300,000 tons of ore and recovered 30,600 
troy ounces of gold and 8,060 troy ounces of 
silver. The high mine production as com- 
pared with that of 1980 was due to the 
company's decision to increase the under- 
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ground work force and the absence of indus- 
trial disputes. 

Emperor Mining made a complete recal- 
culation of reserve tonnages and grade dur- 
ing the year; as of June 30, the total 
underground reserves using a cutoff grade 
of 0.2 ounce per ton stood at 900,000 tons of 
measured ore at an average grade of 0.29 
ounce per ton. Indicated ore reserves to- 
taled 187,000 tons at an average grade of 
0.25 ounce per ton. Indicated reserves in the 
open pit amounted to 71,000 tons at an 
average grade of 0.20 ounce. 

When gold prices reached a record high 
several years ago, a number of companies 
took out prospecting licenses and continued 
to work in Fiji. Altherton Antimony NL 
reported that the Vuda gold prospect pro- 
duced an average assay of 0.20 ounce per 
ton of gold across a 9-meter width. Pacific 
Energy and Minerals Co. of Golden, Colo., 
continued exploring the inland areas of Viti 
Levu near the Vatukoula gold mine. Con- 
solidated Goldfields of Australia was 
prospecting on the islands of Kadavu and 
Ono, where gold traces have been reported. 

Nonmetals.—E:nperor Gold Mines con- 
tinued to produce burnt lime from its lime- 
stone quarry at Tau but did not report 
production. The number of sand and gravel 
licenses granted continued to increase. 

Fiji Industries Ltd. dredged 200,000 tons 
of coral sand from Suva Harbor and 70,000 
tons of common sand and gravel from the 
Rewa River and tributaries in 1981. Several 
tons of quarried stone were also recovered. 

The Government’s Mineral Resources Di- 
vision continued evaluating a phosphate 
clay deposit on the Island of Tuvutha, 
where 1.5 million tons of 10% P.O; was 
reported. 

Mineral Fuels.—Petroleum.—Mapco Ltd. 
and Pacific Energy and Minerals Co. contin- 
ued drilling for oil in Fiji. Drilling began in 
the Bligh Waters in 1980, and other areas 
scheduled for drilling include Yasawa, 
Lomaiviti, and Great Sea Reef. 
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Table 2.— Fiji Islands: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Commodity 1979 
METALS 
Aluminum metal including alloys, unwrought 
and semimanufactures____________- 
Sopper jain including alloys: 
aste and scrap ________________ 234 
Unwrought and semimanufactures 10 
Ore and concentrate value z 
Waste and sweepings -------- do. | 317.054 
Bulliotnn troy ounces__ 29,069 
Metal DE unwrought and 
partly wrought... _ do- 622 
Iron and steel metal, 
Waste and scrap -- -------------- 1,192 
Steel, primary forms _------------ 10 
Semimanufactures! ______________ 959 
Lead metal including alloys: 
aste and scrap _____________-_- 82 
Unwrougggnt 16 
Semimanufactures value od 
Silver: 
Waste and sweepings .. do... . $2,394 
Bullion troy ounces 10,915 
Metal including alloys, unwrought and 
partly wrought - -------- value... $11,127 
Tin metal including alloys, 88 
Duros ee 
Titanium: Oxides and hydroxides _ _ . _ __ _ FEE 
Zinc metal including alloys: 
Unwrought .......... kilograms_ _ 
Semimanufactures value $41,124 
Other: 
Ores and concentrate s ee 
Ash na residue containing nonferrous 5 
Oxides, hydroxides, peroxides kilograms.. EN 
NONMETALS 
Abrasives, n.e.s 
Grinding and polishing wheels and stones 
value 3541 
Natural and artificial powders and n 
o- $24 
Cement lune 3,310 
Chalk oi 225 22 See kilograms_ _ 100 
Clays and clay products: 
rude clays s (3) 
Products: 
Nonrefractory // value. 819, 632 
Refractory including nonclay brick 
do... . $1,934 
Diatomite and other infusorial earth . _ _ _ - — E 
Fertilizer materials, manufactured 
ilograms_ _ 150 
Graphite, natural do- m 
(T hh C MES M 
Precious and semiprecious stones, except 
diamond value. . $80,885 
Salt and brine ___________________ 8 
Sodium an Pa gaat compounds, n.e.s.: 
Caustic soda ___________ kilograms_ _ 2m 
Stone, sand and gravel: 
Dimension ican. worked value $967 
Gravel and crushed rock . 1 
Sand excluding metal-bearin,- g 5 
Sulfur: Sulfuric acid, oleum m value $125 
her: 
Crude o eee ee eee oie 
Oxides, hydroxides, peroxides value. — $2,916 
Slag, dross, ash, not metal-bearing: 
From iron and steel MARIS CLE ERN 5 
Unspecified |... . 21 
Building "materials of asphalt, asbestos and 
fiber cements, unfired nonmetals 
value 
Unspecified do____ $60,524 


See footnotes at end of table. 


1980 United 


17 


111 
22 


= $380 
$12,173 


25,013 


States 


Destinations, 1980 


Other (principal) 


New Zealand 15. 


All to Australia. 
Mainly to Australia. 


All to Australia. 
All to Singapore. 
All to Australia. 
Do. 
PEN pian 1,245; Australia 378; Japan 
Tuvalu 18; New Zealand 11. 
Tonga 232; Western Samoa 128; Wallis 
and Futuna Islands 105. 
Australia 72; Japan 52. 
All to Australia. 
Tuvalu $2,313; Western Samoa $954. 


All to Hong Kong. 
All to Australia. 


Gilbert Islands $538; Tuvalu $226. 
All to Western Samoa. 


All to Wallis and Futuna Islands. 


Australia 50. 
New Zealand 840; Western Samoa 5. 


Tuvalu $793; Australia $86. 


All to Tuvalu. 
ee Samoa 709; Tuvalu 393; Tonga 


305. 
All to New Zealand. 
Tonga 1. 
Tonga $5,483; Tuvalu $1,338. 


Wallis and Futuna Islands $1,670. 
All to Australia. 


All to Tuvalu. 
All to Tonga. 
All to Tuvalu. 


All to New Caledonia. 
Tuvalu 3; Line Islands 2. 


All to Tonga. 

Tonga 4. 

Tuvalu 87; Ton nga 41 

Tuvalu $169; Gilbert Islands $34. 
All to Australia. 

Western Samoa $328; Tonga $216. 
All to Australia. 


All to Tuvalu. 
Western Samoa $844; Tuvalu $276. 
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Table 2.—Fiji Islands: Exports and reexports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Destinations, 1980 


Commodit 1979 1980 ; 
d 3 Other (principal) 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural AE 20 Tm All to American Samoa. 
Hydrogen, helium, rare gases .. _ 3 9 -- Gilbert Islands 8. 
Petroleum refinery products: 
Nonbunker: 
Gasoline: 
Motor _ _ _ _42-gallon barrels . 134,048 129, 365 -- New Hebrides 35,403; Western Samoa 
26,803; Tonga 24, 894. 
Aviation . _ do 12,896 20,303 SN New Hebrides 7, 7 314; Cook Islands 4,659; 
0 
Keros ine do. .. 40, 409 55,914 xem Tonga lt 16, 431; Western Samoa 14,376; New 
Hebrides 13, 085. 
Jet fuel do- 97,256 120,131 -- Australia 34 475; Tonga 25,927; Western 
Samoa 15, 066. 
Distillate fuel oil |... do... 178,724 208,934 New Hebrides 45,083; Tonga 43,455; 
Western Samoa 228. 
Lubricants... -------- do- 420 281 -- Tuvalu 104. 
Other: 
Liquefied petroleum gas do- 642 71 _. Gilbert Islands 64. 
Naphtha ________- do... 3,235 1,937 _. Tonga 981; Western Samoa 956. 
Unspecified ______ _ do... 57 45 _. Tonga 25; Tuvalu 9. 
Bunker: 
Gasoline 
Motor:: do... 358 605 -- NA 
Aviation do- 883 170 e NA 
Jet fuel do____ 562,613 553,534 mne NA. 
Distillate fuel oil ... do... 159,377 151,149 _. NA. 
Residual fuel oil do- 49,284 63,432 E NA. 
Lubricants_ - --—------- O.__ 735 1,195 MU NA 
Unspecified |... 0 — 30 -- NA 
NA Not available. 
1Totals exclude unreported quantities valued at $236,800 in 1979 and $9,500 in 1980. 
WLess than 1/2 unit. 
Table 3.—Fiji Islands: Imports of mineral commodities 
(Metric tons unless otherwise specified) 
Sources, 1980 
Commodit 1979 1980 ; 
á ga Other (principal) 
METALS 
Aluminum metal including alloys, 
unwrought and semimanufactures .... 448 380 1 New Zealand 209; Australia 130; Hong 
Kong 25. 
Copper metal including alloys: 
PCC kilograma . 9,849 31 M Australia 30; New Zealand 1. 
Unwrought and semimanufactures_ .. _ _ 93 114 4 Australia 54; New Zealand 27; United 
Kingdom 24. 
Gold : 
Waste and sweepings ___ __ _ _ value M $324 —— All from New Zealand. 
Metal including alloys, unwrought and 
partly wrought |... troy ounces— 1,517 411 -- Singapore 193; Australia 187; Canada 19. 
Iron and steel metal: 
Scrap NS as a a NEN D RO (1) 7 PN All from Australia. 
Pig iron, cast iron, powder, shot 68 102 _. Australia 34; Japan 33; Hong Kong 32. 
Ferroalloys Me cata i 8 6 14 -.— Australia 10; New Zealand 4 
Steel, primary forms ~- „ 9,025 11,221 37 Japan 5,049; Australia 4, 906; West 
rman 
Semimanufactures: T 
Bars, rods, angles, shapes, sections 7,399 6,827 1 New Zealand 3,519; Japan 1,712; 
Australia 837. 
Universals, plates, sheets 10,295 11,422 6 prier 4,952; New Zealand 3,088; 
Hoop and strip _____________ 363 1,703 zu Australia 1,652; New Zealand 46. 
Rails and accessories _ _ value $146,897 $209,474 DA A $162,089; United Kingdom 
„ oe oh c LLL 2,229 3,579 (1) Australis 2,711; New Zealand 732; China 
Tubes, pipes, fitting 4.066 5,732 13 Australia 3,071; Japan 1,119; Taiwan 557. 
Castings and forgings, rough g 1 5 -- Australia 2; United Kingdom 2. 


See footnotes at end of table. 
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Table 3.—Fiji Islands: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 . 
: apee Other (principal) 
METALS —Continued 
Lead metal including alloys: 
SOTA peaa ls kilograms. . ate 50 —— All from Australia. 
Unwrought and semimanufactures 
value $190,762 $259,212 $18 New Zealand $111,723; Y Kingdom 
Magn TENA n $88,057; Australia $52,604 , 
esium metal including alloys, 
unwroughgnt ..-- 02. d $13 E All from Australia. 
Nickel : 
Matte, speiss, dross _ _ _ _ _ kil ms — 150 -- All from New Zealand. 
Metal ‘including alloys, unwrought and 
semimanufactures do. _ _ — 284 400 -- Australia 326; Switzerland 74. 
Platinum-group metals including alloys, 
unwrought and wrought . _ troy ounces. - 19 6 _. All from United Kingdom. 
Silver metal including alloys: 
Bullion ------------------ ue 42 6 E All from Australia. 
Unwrought and partly wrought. value. $8,428 $25,568 — Australia $21,139; New Zealand $4,429. 
Tin metal including alloys: 
SCOP uo uec kilograms_ _ 1 1 -- All from New Zealand. 
Unwrought and semimanufactures 
value, thousands__ $1,735 $1,415 E $1,320; Australia $63; New Zealand 
Titanium: Oxides and hydroxides_ - _ _ — — - 264 211 _-— Australia 157; West Germany 54. 
Zinc metal including alloys: 
Scrap- - - ----------- kilograms. - 1,466 8 -- Australia 5; New Zealand 3. 
Unwrought - - ---------------- . 66 76 — Mainly from Australia. 
Blue powder ____________ value. $55,224 860, 466 — Australia $53,381; New Zealand $5,676; 
United Kingdom $1, 
Semimanufactures do- $21,599 337,678 _. Australia $28,963; Nov Zealand $5,729; 
o United Kingdom $2 ,986. 
er: 
Ores and concentrates ... kilograms. . hs 305 -- United Kingdom 300; New Zealand 5. 
Ash and residue containing nonferrous 
, INE MOR ME NS 52 18 -- Mainly from United Kingdom 
Oxides, hydroxides, peroxides 54 60 1 Australia 31; West Ornan t 9; Norway 8. 
Metals including alloys, unwrought and 
semimaufactures value eh $131 -- All from Australia. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, etc (1) 5 -- Mainly from United Kingdom. 
Grinding and polishing wheels and 
stones value, thousands $133 $126 $2 Australia $46; New Zealand $45; United 
Kingdom $17. 
Natural and artificial powders and 
grains do— $125 $151 $2 New Zealand $67; Australia $66; 
Switzerland $6. 
Asbestos, crude - -- ---- kilograms- 273 25 -—- All from Australia. 
Barite and wither ite 31 129 Australia 113: West Oran 7. 
I ˙·W⅛QuG é 50 185 332 iland 309; New 
Chalk. . eben 161 143 (4) New Zealand 94; United K Kingdom 36; 
Australia 13. 
MS ha clay products: 
bre Dl; MEM 149 244 188 Australia 39; New Zealand 15. 
ucts: 
Nonrefractory. value, thousands $737 $782 $28 United ethan $166; Japan $126; New 
Zealand $117. 
Refractory including nonclay brick 
do- 8510 3389 "E RUN $231; Japan $110; New Zealand 
Cryolite and chiolite. - - - - - — kilograms_ _ ae -- All from New Zealand. 
Diamond, industrial do... 2,231 Bi 
Diatomite and other infusorial earth. . . _ _ 91 81 49 Japan 20; Australia 15. 
Fertilizer materials: 
Crude: 
Nitrogenous ~ - - - - ---------——- 6 T 
Potassic — ---------------- (1) 12 — United Kingdom 10; Australia 2. 
Manufactured: 
Nitrogenous - - - - ---------—- 45,114 40,979 4 Japan 25,571; Republic of Korea 15,032. 
Phosphatic_ - - - - - -- ------—- 0,286 309 Ne Zealand 9,184: Australia 125. 
Pot assi 2.241 2.767 ae New Zealand 2. 705; United Kingdom 10. 
Other including mixed 428 639 arr tees 252; Japan 140; West Germany 
Graphite, natural kilograms_ _ 1,486 105 s All from Australia. 
8 and plasteer s 537 122 — Australia 106; New Zealand 8; Taiwan 5. 
Lime 00... ĩͤ d 229 73 ( New Zealand 43; United Kingdom 30. 
Magnesite. - - - -- -------------—— a 4 ae Mainly from New Zealand. 


See footnotes at end of table. 
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Table 3.—Fiji Islands: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Commodity 1979 1980 
NONMETALS —Continued 
Mica: 
Crude including splittings and waste 3 5 
Worked including agglomerated splittings 
value. $118 $1,114 
Precious and semiprecious stones except 
diamond- dada 0...- $89,547 $40,700 
Pyrites, unroas tell kilograms. _ 14 - 
Salt and brite 3,043 2.272 
Sodium and potassium compounds, n. e. s.: 
Caustic sda 1.042 1.591 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked - j 
Worked- ____________- value. . $31,968 $52,326 
Dolomite , chiefly refractory grade zu 5 
Gravel and crushed rock __________- 15 2 
Quartz and quartzite |... 1 2 
Sand excluding metal- bearing 139 80 
Sulfur: 
Elemental: 
Other than colloidlalilll 2 3 
Colloidlla kilograms. . 1 1 
Sulfuric acid, oleum ___ ___..__ value. . $74,003 $119,075 
Talc, steatite, soapstone- - ------------ 9 10 
her: 
us a (3) 9 
Slag and dross, not metal-bearing : 
From iron and steel manufacture 
kilograms. . 120 T 
Unspecified (4) 11 
Acids and oxides value__ $96,998 $135,156 
Activated minerals, natural do $66,378 $82,739 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals 


do- - - - $885,732 $723,305 


Unspecified do 
MINERAL FUELS AND RELATED 
MATERIALS 


Asphalt and bitumen, natural 1,881 
Carbon black and retort carbon kilograms. .. 1 
Coal, all grades including briquets andcoke . 23,124 
Hydrogen, nitrogen, rare gases 31 
Petroleum and refinery products: 
Crude and partly refined 
42-gallon barrels. . 3 
Refinery products: 
asoline : 
Motor 
thousand 42-gallon barrels. _ 527 
Aviation do- 34 
Keros ne do 173 
Jet fuel do- 786 
Distillate fuel oli! do.... 1,296 
Residual fuel oil. _ _ . _ _ _ - do- 126 
Lubricants . ... ..... do 39 
Other: 
Liquefied petroleum gas do- 32 
NaphRtaae .... do ... 25 
Unspecified. do. ... 3 


Mineral tar and other coal-, petroleum-, 
and gas-derived crude chemicals value. 


$203,303 $374,600 


$76,392 380,441 


United 
States 


$1,347 


$108 


$3,028 
$28,257 


$3,883 


Sources, 1980 


Other (principal) 


Australia 4. 
Australia $735; New Zealand $379. 


New Zealand $21,244; Australia $6,334; 
Netherlands $3,636. 


West Germany 1,093; Netherlands 388; 
United Kingdom 239; New Zealand 238. 


United Kingdom 1,370; New Zealand 179. 


All from New Zealan 

Republic of Tout rom $24,621; New 
aland $15,4 

All from New zs 

New Zealand 1. 

Australia 1; New Zealand 1. 

New Zealand 76; Australia 3. 


Mainly from New Zealand. 

All from New Zealand. 

United Kingdom $43,516; Australia 
$39,369; Now Zealand $33, 450. 

New Zealand 7; Australia 3. 


Australia 5; New Zealand 4. 


All from India. 
Australia $75,369; New Zealand $30,355. 
Japan $53,629; Australia $853. 


New Zealand $631,633; Australia $68,537. 
Australia $159,109; United Kingdom 
$106,169 


Japan 343; New Zealand 309. 


Australia 21,132; New Zealand 8. 
Australia 20; United Kingdom 11. 


All from New Zealand. 


Australia 249; Singapore 224. 

Trinidad and Tobago &; Netherlands 
Antilles 7; Australia 4. 

Singapore 41; Australia 79. 

Australia 4 37; Singapore 196. 

Singapore 741; Australia 678. 


Australia 100; Singapore 33. 
Australia 24; New Zealand 5. 


Mainly from Australia. 
Singapore 14; Australia &. 
New Zealand 1; Singapore 1. 


New Zealand ae 7 Australia $14,771; 
Singapore $7,1; 


Less than 1/2 unit. 


*Totals exclude unreported quantities valued at $958,486 in 1979 and $1,732,800 in 1980. 
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NAURU AND KIRIBATI 


The Republic of Nauru and Kiribati lies 
halfway between Honolulu, Hawaii, and 
Melbourne, Australia. Kiribati, the former 
British colony consisting of Ocean Island, 
Gilbert Islands, Line Islands, and Phoenix 
Islands, became independent on July 12, 
1979. 

Phosphate rock production by Nauru 
Phosphate Corp. totaled 2.0 million tons in 
1981; no production was reported from Kiri- 
bati. Nauru exported 66% of its total output 
to Australia, 2496 to New Zealand, and the 


remaining 1096 to Japan and the Republic 
of Korea. The price for Nauru's phosphate 
generally follows Florida price trends, with 
allowance for quality. 

As most of the phosphate was mined from 
between limestone pinnacles using grab 
buckets, methods were being investigated to 
recover the residual phosphate, estimated 
at 6% to 7% of the total. 

Present reserves of phosphate rock in 
Nauru were estimated at 34 million tons. 


Table 4.—Nauru: Exports of phosphate rock, by destination 


(Thousand metric tons) 
Destination 1979 1980 
6J//öĩÜ˙êeau ẽ ¼ q 6 ͤ y 8 1,315 1,381 
Indonesii e eed euer o ape a Li a eg Ss ar e C fes ue 16 "es 
JBDÉNRC 6o s . e i c M A ML M UA 8 110 123 
Korea, Republic of v ---------------------- anie te cee a E Em E. E 82 
New Zealand A .. f; I UAR oe ee EE 321 501 
7 ˙ ¾ ⅛̃ ꝛ⁰¹ ... o.w-mVqqꝶ⸗ ³»0¹ -. ¹ m y em 1.828 2,087 
NEW CALEDONIA 


The French island territory of New Cale- 
donia was the second largest producer of 
nickel in the market economy countries in 
1981. Output of nickel by Société Métal- 
lurgique le Nickel (SLN), New Caledonia's 
only producer, declined in 1981 as a result 
of lower world demand throughout most of 
the year. In addition to nickel products of 
nickel matte and ferronickel, byproduct 
cobalt matte resulting from nickel smelting 
operations was produced by SLN. Other 
minerals produced in New Caledonia in- 
cluded chromite and pit quarry construc- 
tion materials. 

Nickel ore was produced at four major 
locations, Thio, Kouaoua, and Poro, near 
the east coast, and Népoui, near the west 
coast. Work to expand output at Népoui to 2 
million tons of ore per year and at Kouaoua 
to 1.5 million tons per year was almost 
completed. Production of nickel ore totaled 
about 4.1 million tons in 1981. 

In 1979, operations of SLN's refinery were 
severely affected by a fire, but it has operat- 
ed normally for the past several years. The 
1981 output of the metallurgical products, 
nickel matte and ferronickel, declined from 
the 1980 level. 

The cobalt content of the nickel ore 


mined in New Caledonia during 1981 was 
estimated at 2,000 tons, but the total recov- 
ered metal was estimated at 150 tons. The 
cobalt content in either the total ore pro- 
duction or the nickel matte was recoverable 
as cobalt or cobalt chemicals. 

Inco Ltd. of Canada has announced that it 
has agreed to develop a chromite mining 
and processing facility at Tiebaghi in the 
northern part of New Caledonia in partner- 
ship with two French companies. The two 
French companies are Banque de Paris and 
Compagnie Miniére Dong-Trieu, and the 
venture is scheduled to start production in 
mid-1982. Inco will hold 55% of the equity 
in the new operation with Banque de Paris 
holding 22.5%. Dong-Trieu will be the head 
member of a joint company to be formed 
with another French concern which will 
hold the remaining 22.5%. The deposit was 
outlined by exploration work begun in 1976 
by three companies, and development of the 
project will involve a $14 million invest- 
ment. Initial plans for the operation are 
the production of 450 tons of ore per day, 
which will provide feed to a nearby process- 
ing plant with an annual capacity of about 
110,000 tons. The reduction plant has a 
capacity of about 85,000 tons annually of 
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chromite products. 

Also, Inco, under agreement with the 
New Caledonian Government, continued 
studying the possibility of development of 
lateritic nickel deposits in the southern part 
of the island. Inco will be required to take a 
French partner before the project reaches 
the development stage. 

Energy requirements were considered a 


potential problem since New Caledonia has 
no domestic energy resources. All fuel oil 
was imported to New Caledonia, and there 
were no known domestic energy resources 
except for the possibility of developing hy- 
droelectric energy sources in the Plaine de 
Lacs area. SLN used 85% of the industrial 
electricity in its mining and smelting oper- 
ations. 


Table 5.—New Caledonia: Exports and reexports of mineral commodities 
(Metric tons unless otherwise specified) 


Destinations, 1980 
Commodit 1979 1980 : 
pia eae Other (principal) 
METALS 
Aluminum metal including alloys, 
5 and semimanufactures .. _ _ 15 (1) ttes All to Wallis and Futuna Islands. 
"Matte, dross, scalinass ~~ - 131 208 seu All to Australia. 
monl . alloys, semimanu- 
Voca UN 10 1 M Mainly to Wallis and Futuna Islands. 
Iron end steal metal: 
27 ee ET 5 2,453 -- Japan 2,162; New Zealand 275; 
anuatu 16. 
3 
Ferromangan ese 178, 577 2 
Unspecified ~- ----------- E 128,796 12,787 France 106,553; Japan 8,145; 
Singapore 1 697. 
Steel, primary form X 
Semimanufacture . . .. . 15 246 "M Wanlis and and Futūna Islands 178; 
rance 5 
on metal including alloys, unwrought _ 10 6 _. All to . 
ckel: 
Ore and concentrate thousand tons 1, 1,910 ES All to sapan. 
Metal including alloys, unwrought - 17,011 21,980 5,325 France 12,513; Japan 4,142. 
Silver metal incl alloys, unwrought 
and partly wrought 
value, thousands Zim $35 _. Australia $28; France $7. 
NONMETALS 
Abrasives, n.e.s: Grinding and polishing 
wheels and stones 8 $1 $1 zi All to Vanuatu. 
Cement... . 82 13 ene Wallis and Futuna Islands 12; 
Vanuatu 1. 
Clay products: 
onrefractory -------------- 27 46 sé bi trees and * Islands 38; 
an 
Refractory including nonclay brick e 8 a W and 3 Islands 5; 
anuatu 
Diamond, industrial value, thousands 31 
G and plasters 4 E 
t and brine. _______________- 2 2 m All to Wallis and Futuna Islands. 
Stone, sand and gravel: 
Dimension stone, crude and worked 
value, thousands. _ $1 $3 2s Vanuatu $2; Wallis and Futuna 
Islands $1. 
zm and crushed rock _______~_ ET 10 dcs All to Wallis and Futuna Islands. 
M E"— E 1 RS 
Sine , dross, scalings, not metal-bearing 91 ws 
x terials of asphalt, asbestos 
r cements, unfired non- 
3 value, thousands. _ $1 ues 
NEAL FUELS AND RELATED 
MATERIALS 
Petroleum refinery products 
Gasoline 4 2 gallon barrels. _ 17 26 — All to Wallis and Futuna Islands. 
Kerosine - -——--------- do____ 16 16 aye Do. 
Residual fuel olli do... 13 (1) ES Do. 
Lubricanta do... 581 406 mu Wallis and Futuna Islands 203; 
France 28. 
Liquefied petroleum gas do... 290 220 ~- All to Wallis and Futuna Islands. 
Bituminous mixtures do— ew 803 PR Do. 


!Less than 1/2 unit. 
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Table 6.—New Caledonia: Imports of mineral commodities 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 " 
d ene Other (principal) 
METALS 
Aluminum metal including alloys, unwrought 
and semimanufactures. _—----------- 232 234 2 New Zealand 98; France 46; Australia 19; 
West Germany 19. 
5 oxides and hydroxides ---—- 1 1 es All from Australia. 
"Matte, dross, scalings value, thousands ae $3 -- All from France. 
Metal including alloys, semimanufactures 44 33 (1) France 25; New Zealand 6. 
Iron and steel metal: 
9 ˙’1 ˙ AA ete m cs 11 MS All from Australia. 
Pig iron, spiegeleisen, ferroalloys ... - ~~ - 442 140 1 Australia 77; France 61. 
Steel, primary form 1,346 nM 
Semimanufactures: 
Bars, rods, angles, shapes, sections 2,984 5,162 D France 3,521; Bel eee 878: 
New Zealand 5 
Universals, plates, Bheetss 3,717 5,107 oi Australia 2,509; anes 1,081; New 
Zealand 449. 
Hoop and strip |... ____ 224 163 et Australia 88; Netherlands 65. 
we and accessories 126 4 — All from France. 
eppure qp 444 670 1 Australia 389; New Zealand 207. 
Tubes, pipes, fitting 303 2,040 1 France 1,734; Italy 117; Belgium- 
Luxembourg 113. 
" Castings and forgings, rough |... 679 78 eo All from France. 
Oxides and hydroxides 6 1 dies Do. 
Metal including alloys, semimanufactures 28 29 e France 19; Australia 9. 
Silver metal including alloys, unwrought and 
partly wrought. - _ _ _ value, thousands. _ $9 $20 _. France $17; Switzerland $3. 
Tin metal including alloys, unwrought and 
semimanufactures _____.___-__ ~~ 1 2 () Mainly from France. 
Zinc metal including alloys, unwrought and 
semimanufacturees 13 9 Es France 5; Australia 4. 
er: 
Alkali, alkaline-earth, rare-earth metals 
value, thousands $1 $1 — All from France. 
Metalloids. .________.__.-_-__- 2 SUR 
Metals including alloys, unwrought and 
semimanufactures value, thousands 31 31 c All from France. 
NONMETALS 
Abrasives, n.e.s.: 
Natural: Pumice, emery, corundum, Ng ši $1 T 
Grinding and polishing wheels and stones. 10 8 (1) France 4; West Germany 3. 
ment. t.a ees ee ee 41,497 48,098 Se Japan 46,081; New Zealand 1,726. 
Clays and clay products: 
rude clays __.._____________~- 37 23 a Australia 13; France 5; New Zealand 5. 
Products: 
Nonrefractor jj 2,316 1.844 —— Italy 811; France 754; Spain 162. 
Refractory including nonclay brick 5,821 5, 703 36 France 2, 800; Norway 1,256; Austria 1,038. 
Diamond, industrial |... value, thousands $189 ME 
Diatomite and other infusorial earth 311 8 
Fertilizer materials: 
Guss ee eee 16 5 ee France 4; Netherlands 1. 
Manufactured: 
Nitrogenous _ - -- —-----------—- 2,333 2,454 — France 2,300; Japan 118. 
Phosphatic_.-.......---.--- 809 = 
otassic. ________________-_~- 225 1,644 "E France 850; eae e 549; Belgium- 
Luxembo bourg 109 
Other including mixed... 35 89 1 Australia 53; France 15; New Zealand 11. 
Ammoniak 6 10 ide Australia 6; France 4. 
Gypsum and plasters _____________-- 29,464 15,775 "ys Australia 14, 529; France 1,155; 
Netherlands 54. 
Lime 3-2 St ee ete 207 1,124 Lo Belgium-Luxembourg 828; Australia 241; 
France 55. 
Pigments, mineral: Processed iron oxides _ _ _ (3) 4 S West Germany 2; Australia 1. 
Precious and semiprecious stones, except 
diamond: 
Natural! value, thousands Lā $168 ou aad $123; Israel $27; West Germany 
Synthetic _______________ do... $2 za 


See footnotes at end of table. 
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Table 6.—New Caledonia: Imports of mineral commodities —Continued 
(Metric tons unless otherwise specified) 


Sources, 1980 
Commodit 1979 1980 > 
VE 905 Other (principal) 
NONMETALS —Continued 
Salt and brininnueuaas 565 518 a: Miro Germany 208; Australia 131; France 
Sodium and potassium compounds, n.e.s.: 
Caustic potash ..... value, thousands $1 $1 NS All from Australia. 
Caustic sodaaa 45 81 " France 62; West Germany 10; Australia 8. 
Stone, sand and gravel: 
Dimension stone: 
Crude and partly worked 34 173 PS France 95; Italy 72. 
Worked. — ——- t eh 91 60 (1) France 47; Italy 8. 
Gravel and crushed rock... 36 22 (1) France 21. 
Sand excluding metal-bearin,- ggg 37 59 7 Australia 32; France 13. 
Sulfur: Sulfuric acid, ol eum 30 50 NE France 36; Italy 6; Australia 5. 
ONG steatite, soapstone, pyrophyllite . . 1 1 zc Mainly from New Zealand. 
er: 
Crude ooo ae uL E hu 118 115 mae DONATUS 52; France 33; New Zealand 
Halogens . se 32 11 ot Australia 9. 
AE dross, scalings, not metal- bearing 15 22 — — All from France. 
Building materials of asphalt, asbestos and 
fiber cements, unfired nonmetals_ _ . 539 410 1 France 313; Austria 67; New Zealand 17. 
MINERAL FUELS AND RELATED 
MATERIALS 
Asphalt and bitumen, natural - - v 11 eot 
Coal, all grades including briquets ... 87,906 119,799 19,446 Ba "xri of South Africa 75,169; Australia 
Coke and semicoke_ |... 85 36 — Australia 85; France 1. 
Hydrogen, helium, rare gases 
value, thousands $2 NA 
Peat including briquets and litter 22 — France 9; Netherlands 7; New Zealand 6. 
Petroleum refinery products: 
Gasoline _ thousand 42-gallon barrels. _ T16 807 _. NA. 
Keros ine do- 33 30 N NA. 
Residual fuel oil do____ 2,350 2,949 aes Bahrain 2,655; Singapore 293. 
Dr 5 42-gallon barrels.. 22,351 24,395 413 Australia 16,639; France 217. 
er: 
Liquefied 5 gas do- 68,196 58,742 _. Australia 58,360; France 197. 
Mineral jelly and wa do- 32 8 ee Mainly from Australia. 
Bitumen, other residues, bituminous 
mixtures -.-- 17,919 21,060 -- Singapore 20,146; Australia 610. 
Mineral tar and other coal-, petroleum-, and 
gas- derived crude chemicals 75 54 e Australia 53; France 1. 
NA Not available. 
Less than 1/2 unit. 
PAPUA NEW GUINEA 


Papua New Guinea (PNG) has abundant 
mineral resources, but currently, Bougain- 
ville Copper Ltd. is PNG's only producing 
metal mining company. Bougainville Cop- 
per's mine at Panguna on North Solomon 
Island contributed significantly to Govern- 
ment revenues and the gross domestic prod- 
uct (GDP), estimated at $2.15 billion in 
1981.4 Values of 1981 output were as fol- 
lows: Copper, $200 million; gold, $130 mil- 
lion; and silver, $8 million. Total production 
value of $338 million was nearly 16% of the 
GDP. 

The only other mineral activity was the 
production of small quantities of limestone 
and sand for local use and of some alluvial 
gold recovered bv panning in the Bulolo- 
Wau area. However, in addition to the 


Bougainville Mine, development and explo- 
ration work on two other major deposits 
was underway. One deposit is OK Tedi; 
located in the Star Mountains near the 
Irian Jaya border, it has large resources of 
copper, gold, and silver. The other, Frieda 
River, near Madang, has large copper re- 
sources. The principal obstacles to commer- 
cial development have been the current 
depressed price of copper and the difficulty 
of access to these remote areas. 

In 1980, PNG sent a large mission to the 
United States to discuss newly enacted 
legislation relating to foreign investment 
guidelines for minerals and energy projects. 
The Government considers the development 
of mining and petroleum projects to be of 
the highest priority and welcomes foreign 
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investors. The basic principles of the legisla- 
tion adopted were as follows: 

Mineral resources belong to the people of 
Papua New Guinea and the Government, 
and the people must receive a fair price in 
return for extraction of the minerals. 

Foreign enterprises exploiting Papua 
New Guinea's mineral resources deserve a 
reasonable return on their investment, but 
extraordinary gains above a reasonable re- 
turn on investment will go in large part to 
the Government. 

The Government has the right to regulate 
extractive enterprises so as to maximize the 
benefits to the local community while 
minimizing the potentially harmful social 
and economic costs. 

As a result of the visit by PNG officials, 
the Overseas Private Investment Corp. 
sponsored a mission to PNG in February 
1981, with representatives of 10 large U.S. 
corporations participating. 

The climate for foreign investment in 
PNG is generally favorable, and the OK 
Tedi Copper and Gold Mine is owned by 
Metallgesellschaft AG (20%), BHP Austral- 
ia Ltd. (830%), Amoco Minerals Co. (30%), 
and the PNG Government (20%). The Gov- 
ernment reserves the right to participate as 
an equity partner with up to 30% interest; 
however, thus far it has limited its equity 
interest to about 20%. 

Mineral and oil exploration companies 
have shown increasing interest in PNG 
during recent years. Currently, prospects 
for mineral development appear more 
promising than those for petroleum. A num- 
ber of oil companies were in the initial 
stages of developing, but so far there are no 
reports of oil being found in commercial 
quantities. 


COMMODITY REVIEW 


Metals.—Chromite.—Development of the 
Ramu River chromite-nickel-cobalt deposit 
located 70 kilometers southwest of Madang 
is being assessed. The project is owned by 
Nord Reseurces (69.5%) and MIM Holdings 
Ltd. (80.5%). The deposit is expected to be 
developed in two stages, with chromite 
mined in the first stage and nickel and 
cobalt extracted in the second. 

It is estimated that there are reserves of 
between 80 and 100 million tons of 8% to 
10% chromite that occur as a lateritic-type 
deposit. The chromite overlies a lateritic 
nickel cobalt deposit with reserves put at 67 
million tons of 1.14% nickel and 0.16% 
cobalt. When developed, the deposit could 
produce between 200,000 and 400,000 tons of 
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chromite annually, and operations could 
begin in 2 years. Restrictions are imposed, 
however, by the lack of necessary infra- 
structure such as roads and harbor facili- 
ties. 

Amax Exploration Australia Inc., a sub- 
sidiary of Amax Inc., continued evaluating 
chromite and other minerals in beach sands 
along the Marobe coast, between Salamaua 
and Salua. Preliminary estimates indicated 
reserves of 200 million tons of mineralized 
sands containing 1.5% chromium. 

Copper.—Bougainville Copper  Ltd.'s 
(BCL) mine at Panguna remained the only 
significant mining operation in Papua New 
Guinea. The 1981 output of all three com- 
modities, copper, gold, and silver, was above 
the 1980 level. This resulted from an in- 
crease in tonnage of ore milled as ore grade 
declined slightly. Since 1972, the copper 
grade at Bougainville has fallen from 0.75% 
to 0.46%, and the gold grade was halved to 
0.016 ounce per ton. About 38.5 million tons 
of ore were mined from the Panguna open 
pit in 1981, and the waste-to-ore ratio rose 
to 1.12:1. The pit was deepened by 30 meters 
to 445 meters above sea level, but drainage 
problems will prevent any further deep- 
ening of the pit until completion of the 
6,400-meter drainage tunnel in 1982. 

Measured reserves at Bougainville stood 
at 610 million tons averaging 0.48% copper 
and 0.015 ounce of gold per ton, and al- 
though the grade will decline further dur- 
ing future mining operations, it is expected 
to be at a reduced rate. Reserves are suffi- 
cient for the next two decades, but the 
company has stressed the need to explore 
outside its existing lease, given the long 
lead times to develop new ore bodies. The 
Government of PNG is expected to lift its 
present restrictions on further exploration. 

In 1981, sales totaled about 160,000 tons 
of copper, 530,000 ounces of gold, and 1.3 
million ounces of silver. Concentrates were 
shipped under long-term contracts to Ja- 
pan, the Federal Republic of Germany, and 
Spain. 

The feasibility study of the $1.6 billion 
OK Tedi Copper and Gold Mine was com- 
pleted, and construction began in late 1981. 
Gold production is expected to commence in 
1984 and copper production in 1986. An 
international consortium will own and oper- 
ate the mine; the four partners are Dampier 
Mining Co., Ltd., a subsidiary of BHP Co. 
(30%); Mount Fubilan Development Co. Pty. 
Ltd., a subsidiary of Amoco Minerals Ltd. 
(30%); Kupferexploration GmbH, a Federal 
Republic of Germany group (20%); and the 
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PNG Government (2096). Situated near the 
West Irian border, the deposit has ore 
reserves estimated at 300 million tons. Ore 
grade averages 0.85% copper and 0.18 ounce 
per ton of gold, with some molybdenum. A 
hydrographic, geophysical, and geological 
investigation was continued of the Fly River 
to assess the feasibility of transporting cop- 
per concentrates from OK Tedi via barge 
from Kiunga on the Fly River to an as-yet- 
to-be-selected deepwater port on the Gulf of 
Papua. 

Exploration also continued on the Frieda 
River porphyry ore body, estimated to con- 
tain 500 million tons, averaging 0.5% cop- 
per. This is a major ore body located in the 
Western Sepik Province about 80 kilome- 
ters northwest of OK Tedi; however, devel- 
opment could be hampered by its low grade. 
The consortium members are MIM Hold- 
ings Ltd. of Australia (80%), the Japanese 
consortium Furukawa & Metal Mining 
(25%), Norddeutsche Affinerie AG of the 
Federal Republic of Germany (5%), and 
Conzinc Riotinto Australia (CRA) (20%). 
The Papua New Guinea Government may 
opt for a 20% equity interest in the project. 
The Government expects to discover addi- 
tional mineral deposits in the area around 
Frieda River. A deposit of high-grade mas- 
sive sulfide minerals has been discovered a 
few kilometers away. This is now called the 
Nena Project. 

On Manus Island, 360 kilometers north of 
the PNG mainland in the Admiralty Group, 
joint venture exploration by Exoil NL and 
Transoil NL indicated 160 million tons of 
ore at 0.32% copper, associated with gold, 
silver, and molybdenum, in ore of several 
known prospects. Some factors acting in 
favor of the Manus prospect were the limit- 
ed infrastructural development required 
and relatively good accessibility compared 
with the mainland deposits. Also, the exist- 
ence of a small bauxite deposit on Manus 
Island has been reported. 

Gold and Silver.—Gold continued to be 
an important byproduct of BCL’s Panguna 
copper mine. The gold production totaled 
about 540,300 ounces during 1981. Byprod- 
uct silver recovery was about 1.3 million 
ounces. 

At Porgera in Papua New Guinea's cen- 
tral mountain range, Placer Development 
Ltd., MIM, and Consolidated Goldfields of 
Australia were engaged in a joint venture to 
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explore and develop an alluvial gold depos- 
it. Two zones have been explored: One was 
estimated to be 250 meters long, 150 meters 
wide, and up to 250 meters deep, with an 
average 0.07 ounce per ton of gold and 0.13 
ounce per ton of silver. The other has a 
length of 420 meters, a width of 250 meters, 
and a depth of 240 meters and an average 
0.08 ounce per ton of gold and 0.13 ounce 
per ton of silver. The results suggest the 
possibility of a large gold mine, but work 
was still at an early stage of development. 

Mineral Fuels.—Petroleum.—The petro- 
leum potential of Papua New Guinea may 
be considered in terms of three major sedi- 
mentary basins: The Papuan Basin, which 
comprises the southwestern portion of the 
mainland and offshore beneath the Gulf of 
Papua, an area of about 250,000 square 
kilometers; the North New Guinea Basin, 
almost entirely onshore in the northern 
mainland region and about 120,000 square 
kilometers in area; and the Cape Vogel 
Basin, predominantly offshore between 
the Papua Peninsula and the Trobriand 
Islands, an area of about 40,000 square 
kilometers. Prospecting continued, but no 
significant discoveries were reported. 

The Papua New Guinea Government 
signed petroleum prospecting concession 
agreements with Gulf Oil Corp., Australian 
Oil Ltd., and BP Petroleum Development 
Australia Pty. Ltd. The concession areas 
involve two permits (Nos. 76 and 77). Permit 
No. 76 covered 7,300 square kilometers in 
the Western Province, and permit No. 77 
covered 13,400 square kilometers in the 
Western and Southern Highlands Prov- 
inces. The cost of exploration over a 3-year 
period was estimated at $7 million. In an- 
other development, Esso Papua New Guin- 
ea Inc. announced it had spudded the Goari 
No. 1 well on the Paibuna River, 415 kilo- 
meters northwest of Port Moresby. Planned 
depth was 11,500 feet. 

Recently passed legislation by the PNG 
Government would entitle it to receive 60% 
to 80% of any future revenues from oil or 
gas production. This would be in the form of 
a 1.25% royalty based on wellhead values, 
petroleum income tax of 50% of taxable 
income, a profit tax after an agreed rate of 
return is achieved, and a Government equi- 
ty up to 22.5% with payment from the 
Government’s share of production. 
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Table 7.—Papua New Guinea: Exports of copper, by destination 
(Metric tons of copper content) 
Destination 1979 1980 
Chiü doc cci Lud td A Lipa alas ee 6,398 5,884 
Germany, Federal Republic oͤof lc 444 „6%!“ 54,985 47,302 
!:::;kß eo e c nu a y 8 96,282 77,178 
)) hh ³ſſſddddʒdſ ð- mr ³ð K 8 14,332 11,877 
//öõö%⁊ẽ ⁵ꝰ yd RS Rete 171.997 142,241 
SOLOMON ISLANDS 


In 1981, the Solomon Islands' minerals 
output consisted of small quantities of allu- 
vial gold and silver, valued at an estimated 
$675,000.5 In addition, marine shells were 
harvested for lime, but production was not 
reported. 

The International Development Associa- 
tion (IDA) has approved a credit of $1.5 
million to the Solomon Islands to assist the 
Development Bank of Solomon Islands in 
providing finance for productive invest- 
ments by indigeneous entrepreneurs during 
1981-82. This is the first operation assisted 
by IDA in the Solomon Islands. 

The Government continued to actively 
seek foreign investors as a major force in 
the country's resource development. A 
bauxite mine and refinery project on 
Rennell and Vaghena Islands have been 
surveyed, but temporarily shelved owing to 
low world bauxite prices. CRA, in partner- 
ship with Mitsui Mining and Smelting Co. 
Ltd. and the Solomon Islands Government, 
withdrew from the project, and Mitsui de- 
cided to defer further work because of the 
lack of market for aluminum. The project 


was to produce 1.5 million tons of bauxite 
and 600,000 tons of alumina per year from 
reserves estimated at 60 million tons of 45% 
to 50% A1;O;. 

In addition to bauxite, other minerals 
known to exist in the Solomon Islands were 
phosphate on Bellona and Rennell, copper 
on Guadalcanal and Florida, nickel on Isa- 
bel, manganese on Florida, and gold on 
Guadalcanal. Currently, these mineral de- 
posits were regarded as uneconomic pros- 
pects owing to the small size of known 
occurrences. | 

The Government was particularly in- 
terested in receiving proposals for pros- 
pecting for hydrocarbons both onshore and 
offshore. A Petroleum Act establishing the 
framework to enable orderly prospecting 
and development to be carried out by com- 
mercial companies was completed. Within 
the terms of the act, detailed agreements 
between individual companies and the Solo- 
mon Islands Government concerning work 
programs, expenditure levels, and the ex- 
tent and nature of Government participa- 
tion were considered. 


TONGA ISLANDS 


In 1981, minerals exploration and exploi- 
tation activities were almost exclusively 
concerned with sand, gravel, and other 
building materials obtained from beach 
areas and inland coral quarries. In the 
future, there may be other mineral poten- 
tial in the country resulting from offshore 
petroleum exploration and the mining of 
manganese nodules. 

Samuel Gray Oil Producers Inc. was re- 


portedly planning to drill three offshore 
wells on the company's Tongan concession 
during 1982. Under the terms of the compa- 
ny's current agreement with the Tongan 
Government, drilling had to commence by 
July 1982. In July 1980, Samuel Gray Oil of 
Englewood, Colo., took over the Petroleum 
Agreement from Webb Resources of Colora- 
do. 


THE MINERAL INDUSTRY OF OTHER SOUTH PACIFIC ISLANDS 
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VANUATU (NEW HEBRIDES) 


Vanuatu (formerly New Hebrides) was 
granted independence in July 1980. A con- 
dominium government between Britain and 
France had ruled the 70-island territory 
since 1906. 

Vanuatu’s only mine, located at Forari, 
55 kilometers northwest of Port Vita on 
Vate (Efate) Island, remained closed in 
1981. The mine, which produced manganese 
concentrate, was operated by Le Manganese 
de Vate and owned by Southland 
Ltd. of Australia (87. 5%) and public age 
holders (12.5%). The mine is 
reopen at about future date, although nis 
about 120,000 tons of commercially minable 
reserves remain in it. The company had 100 
employees, largely native Vanuatuans, and 
shipped a 40% to 42% manganese of metal- 
lurgical grade. The market value was $35 
per ton for 40% manganese products. 

Manganese concentrate was the only 


mineral exported in recent years, but vari- 
ous mineral deposits were under investiga- 
tion. Samples of possolan, a consolidated 
volcanic ash occurring on Efate and other 
islands, were being evaluated in Australia 
and Fiji for use in cement. Surveys have 
taken place in recent years in search of 
nickel, copper, bauxite, sulfur, and zinc. 
None of these commodities were expected to 
be mined in the foreseeable future. 


lI Physical scientist, Division of Foreign Data. 
"Where n 5 . have been converted from 


dollars S. dollars at the rate of 
1 = US$1.18. 8 
necessary, values have been converted 

Communaute francs (CFPF) to U.S 
F 1.00. 

ve been converted from 

t New Guinea dollars (K) to UB dollars at the rate 

Where , val ve been converted from 

Solomon dollars ) to US. dollars at the rate of 

S$1 = US$1.15. 
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